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Errata

Title & Document Type:

Manual Part Number:

Revision Date:

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, semiconductor products ad chemical analysis
businesses are now part of Agilent Technologies. We have made no changes to this
manual copy. The HP XXXX referred to in this document is now the Agilent XXXX.
For example, model number HP8648A is now model number Agilent 8648A.

About this Manual

WEe' ve added this manua to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

Support for Your Product

Agilent no longer sells or supports this product. Y ou will find any other available
product information on the Agilent Test & Measurement website:

www.tm.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies
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CERTIFICATION
Hewlett-Packard Company certifies that this product met its pablished specifications at the time of shipment from the factory, Hewlutt-
Packard further certifies that its calibration measuremenis are traccable 1o the United Siales National Institnte of Standards and
Techmology (formerly National Bureax of Stamdards), to the extens ollowed by that orgamization’s calibration facility, and lo the
calibration facilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard product is warranted against defects in materials and workmanship for a period of three years from dare of shipment.
Duration and conditions of warranty for this product may be superseded when the prodact is integrated into (becomes a part of) other HP
products. During the warranty period, Hewlett-Packard Company will, at its option, either repair or replace products which prove 1o be
defective.

For warranty service or vepair, this prodoct most be reurned to a service facility designated by Hewlen-Packard (HP). Buyer shall prepay
shipping charges to HP and HP shall pay shipping charges o retam the product to Buyer. However, Buyer shall pay alt shipping charges,
dudes, and taxes for prodocts reirned 1o HP from another country.

HP warrants that its software and firmware designated by HP for use with a product will execue its programming instructions when
properly installed on thet prodnct. HP does not waryant that the oparation of the prodact, or software, or firmware will be eninterropied or

error free.

LIMITATION OF WARRANTY
‘The foregoing waranty shall not apply to defscts resulting from improper or insdequate maintenance by Buyer, Boyer-sopplied products or
interfacing, unauthorized modification or misuse, operation ourside of the environmental specifications for the product, or improper site
preparation or maintanance.
The design and implementation of any circuit on this product is the sole responsibility of the Buyer. HFP does not wamant the Buyer's
circnitry or malfunctions of HP products that resolt from the Buyer’s circoitry. In addition, HP does not warrant any damage thar accars as
aresult of the Buyer's circuit or any defects that resalt from Buyer-supplied produocts.

NO OTHER WARKANTY IS EXFRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP SHALL NOT BE LIABLE FOR
ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER. BASED ON CONTRACT,
TORT, OR ANY OTHER LEGAL THEORY.

NOTICE

The informaticn contained in this document is subject 10 change without notice. HEWLETT-PACKARD (HP) MAKES NO WARRANTY
OF ANY KIND WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTARILITY AND FITNESS FOR A PARTICULAR PURPOSE. HP shall not be liahle for errors contained herein or for
incideneal or consequential damages in connection with the furnisting, performance or use of this mawesial. This document conwing
proprietary information which is prowected by copyright All rights are reserved. No pan of this document may be photocopied,
reproduced, or translated o another language withowt the prior writien consent of Hewlett-Packard Company. HP assumes no
responsibility for the vse or reliability of its scftware on equipment that is not furnished by HP,

Restricted Rights Legend

Use, doplication, or disclosure by the Government is subject to restrictions as set forth in subdivision (b)(3)(ii) of the Rights in Technical
Data and Computer Software clause a1 52 227-7013. Hewlett-Packard Company, 3000 Hanover Street; Palo Alto, California 94304

Herstellsrbescheinigung Manufacturer's Declaration

Hiermit wird bescheinigl, dass dieses Gerat/System HP
E1428A in Ubereinsimmung mit den Bestimmungen
vor Postverfiigung 1046/84 funkentsicrt isL  Der
Deutschen  Bundespost wurde das Inverkehrbringen
dieses Gerites/Sysiems angezeigt und die Berechtigung
zur Uberpnifung der Seric suf Einhalmng der
Bestimmungen eingeraumt.
Zusatzinformation far Mess-und Testperite:

Werden Mess- und Testgerite mit ungeschirmten Kabeln
undjoder in offenen Messaufbanten verwendet, so ist
vom DBetreiber sicherzustellen, dass dic Fonk-
Enisurbestimmungen unter  Bewricbsbedingungen an
seiner Grondsmoksgrenze eingehalten werden.

This it 1o cenify that the squipment HP E1428A meets
the mdio frequency interference requirements of
Directive FTZ 1046/84. The German Bundespost has
been notified that this equipment was put into cirenlation
and has been granmad the right to check the prodact type
Additional Information for Test and Measurement
Equipment:

If test and measurement equipment is operated with
unscreened cables and/or used for measurements on open
sel~aps, the user has o assure that under operating
conditions the Radio Interference Limits are still met at
the border of the user's premises.
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DECLARATION OF CONFORMITY

aczording to ISOREC Guide 22 and EN 45014

Manufacturer’s Name: Hewtett-Packard Co.
Manufacturer's Address: Colorado Springs Division
1900 Garden of the Gods Rd.
Colorado Springs, CO 80907 USA
declares that the product
Product Name: Digitizing Oscilloscope Module
Model Number(s): HP E1428A
Product Option(s): All

conforms to the following Product Specifications:
Safety: IEC 1010-1:1990+A1 / EN 61010-1:1993

UL 3111
CSA-C22.2 No. 1010.1:1883

EMC: CISPR 11:1930 / EN 55011:1991 Group 1, Class A
IEC 801-2:1991 / EN 50082-1:1992 4 kV CD, 8 kV AD
IEC 801-3:1984 / EN 50082-1:1992 3 V/m, {1kHz 80% AM, 27-1000 MHZz}
IEC 801-4:1988 / EN 50082-1:1992 0.5 kV Sig. Lines, 1 kV Power Lines
Supplementary Information:
The product herewith complies with the requirements of the Low Voltage Directive
73/23/EEC and the EMC Directive 89/336/EEC, and caries the CE-marking
accordingly.

This product was tested in a typical configuration with Hewleft-Packard test systems.

Kentdyath

Ken Wyatt / Product Regulations Manager

Colorado Springs, 11/17/98

Furcpean Contact Your local Hewleti-Packand Salez and Service Office or Howlett-Packard GmbH, Department ZQ [ Standands
Ewope, Hotrenberger Stasss 130, D-71034 Bowblingen, Gemnany (FAX +49.7031-14-3143)

EMC_DOC.doc Rev. Date 10V27/98
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Printing History

The Printing History shown below lists all Editions and Updates of this manual and the printing date(s). The first
priniing of the manua) is Edition 1. The Edition nember increments by 1 whenever the manual is revised. Updates,
which are issued between Editions, contain replacement pages to correct the current Edition of the manual. Updates
are numbered sequentially starting with Update 1. When a new Edition is created, it contains all the Update
information for the previous Bdition. Bach new Edition or Update also includes & revised copy of this printing history
page. Many product updates or revisions do not require manual changes and, conversely, manual corrections may be
done without accompanying product changes. Therefore, do not expect a one-to-one correspondence between product
updates and manual updates.

Edition] (Part Number E1428-97000) October 1894
Edition 1 (Part Number E142897001) January 1999

Safety Summary

The following general safety precantions must be observed during all phases of operation, service, and repair of this
product. Failure to comply with these precautions or with specific warnings cisewhere in this manunal violates safety
standards of design, manufacture, and intended use of the product. Hewlett-Packard Company assumes no Hability
for the customer’s failore to comply with these requirements.

Ground the equipment: For Safety Class 1 equipment (equipment having a protective earth terminal), an uninterruptible
safety ear;?e ground must be provided from the mains power source to the product input wiring terminals or supplied
power cable.

DO NOT operate the product iu an explosive atmosphere or in the presence of Aammable gases or fames.

For continued protection against fire, replace the line fose(s) only with fuse(s) of the same voltage and current rating
and type. DO NOT use repaired fuses or short-circuited fuseholders.

Keep away from live circuits: Operating personnel must not remove equipment covers or shields, Procedures involving
the removal of covers or shields are for use by service-trained personnel only. Under certain conditions, dangerous
voltages may exist even with the m’pment switched off. To avoid dangerous electrical shock, DO NOT perform
procedures invoilving cover or shield removal unless you are qualified to do so.

DO NOT operate damaged equipment: Whenewer it is possible that the safety protection features built into this product
have been impaired, either through physical damage, excessive moisture, or any other reason, REMOVE POWER and
do not use the product until safe operation can be verified by service-trained personnel. If necessary, return the product
to a Hewlett-Packard Sales and Service Office for service and repair to ensure that safety features are maintained.

DO NOT service or adjust alone: Do not attempt internal service or adjustment unless another person, capable of
rendering first aid and resuscitation, is present.

DO NOT substitute parés or noodify equipment: Becanse of the danger of introducing additional hazards, do not instalt
substitute parts or perform any unauthorized modification to the product. Reture the product to a Hewlett-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained.

Safety Symbols
~ LINE AC line voltage input receptacle. & Indicates hazardous voltages.
Instruction manual symbol affixed to A Affixed to product containing static
product. Indicates that the user must sk, sensitive devices — use antistatic
refer to the manual for specific mewsowwn  handling procedures to prevent
Warning or Caution information to electrostatic discharpe damage to
avoid personal injury or damage to components.
the product. NOTE Calls attention t0 a procedure,
oR 1 Indicates the field wiring terminal practice, or condition that requires
— that must be connected to sarth special attention by the reader
ound before operating the .
Squipment — protects against WARNING Calls attention to a procedure, |
electrical shock in case of favlt. practice, o condition tuat cou
canse bodily injury or death.
Frame ot chassis ground terminal — .
/7L’ on _l. typically connects to the equipment’s caumon  Cells attention to a procedure,
metal frame. practice, or condition that could
I~ possibly cause damage to equipment
Alternating current (AC). or permaeent loss of data.
== Direct current (DC).
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HP 75000 Series C Documentation

Suggested Sequence for Using the Manuals

Installation and
Getting Started
Guide

Instrument Applications Usging the Mainframe front panel or pacer

Plug-in Module Mainframe
User's Manuals TUser's Manual

Manual Descriptions

Installation and Getting Started Guide. Contains step-by-step instructions for all aspects of plug-in
module and mainframe installation. This guide also contains introductory programming information
and examples.

HP E1405 Command Module User's Guide. Contains programming information for the Command
Module, operation information (for the HP E1400B mainframe), and general programming information
for instruments installed in the mainframe.

Plug-In Module User's Manuals. Contains plug-in module programming and configuration
information. These manusals contain examples for the most-used module functions, and a complete SCPI
command reference for the plug-in module.

Related Documents

Beginner's Guide to SCPL. Explains the fundamentals of programming instruments with the
Standard Commands for Programmable Instruments (SCPI). We recommend this guide to anyone who
is programming with SCPI for the first time. Hewlett-Packard part number H2325-90001.

Tuterial Description of the Hewlott-Packard Interface Bus. Describes the technical
fundamentals of the Hewlett-Packard Interface Bus (HP-IB). This book also includes general
information on IEEE 488.2 Common Commands. We recommend this book to anyone who is
programming with IEEE 488.2 for the first time. Hewlett-Packard part number 5352-0156.

Standard 488.2-1987, Standard Codes, Formats, Protocols, and Common
Commands. Describes the underlying message formats and data types used in SCPI and defines
Common Commands. You may find this document useful if you need to know the precise definition of
certain message formats, data types, or Common Commands. Available from: The Institute of Electrical
and Electronic Engineers, Inc.; 345 East 47th Street; New York, NY 10017; USA
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How to Use this Manual

Manual Overview

This manual shows how to operate, configure, and program the HP
E1428A 1 GSa/s Digitizing Oseilloscope Module. Except where noted,
the term "Qscilloscope” refers to the E1428A 1 GSa/s Digitizing
Oscilloscope Module.

The Oscilloscope is a VXIbus C-Size message-based slave device, and
can operate in a C-size VXIbus mainframe using an HP E1405
Command Module. For other manufacturers’ mainframes, refer to the
applicable manual supplied hy the manufacturer.

Most information in this manual applies to QOscilloscope operations in
an HP 75000 Series C System using an HP E1405 Command Module.
The Oscilloscope can be programmed using one of the following
programming languages.

+ Standard Commands for Programmable Instruments (SCPI)

* Hewlett-Packard 54510A Compatible Language (COMP).

Manual Content

This manual has six chapters and three appendices. For operations
using COMP, use chapters 1 through 4. For operations using SCPI, use
chapters 1, 2, 5, and 6.

¢ Chapters 1 and 2 provide Oscilloscope descriptions and
configurations.

Chapter 3 shows several ways to use the Oscilloscope using
COMP, and Chapter 4 describes COMP commands.

Chapter 5 shows several ways to use the Oscilloscope using SCPI,
and Chapter 6 describes SCPI commands.

» Appendix A lisis the Oscilloscope specifieations, Appendix B
lists error codes and messages, and Appendix C provides
information on optimizing measurement throughput. Appendix
D provides programming examples.

Suggested
Sequence to Use
Th?s Manual BASIC OPERATIONS! ADVANCED/REFERENCE
CONFIGURATION INFORMATION
COMP | CHAPTER CHAPTER CHAPTER CHAPTER
PROGRAMMING 1 = 2 3 )
SCPl | CHAPTER ] CHA CHAPTER CHAPTE
PROGRAMMING 1 ' zFTE R 5 [ R
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1
Getting Started

Using This Chapter

Oscilloscope
Description

General Description

This chapter describes the Ostilloscope module, and contains
information on how to program it using COMP (Hewlett-Packard
54510A Compatible Language) and SCPI (Standard Commands for
Programmable Instruments) commands. This chapter contains the
following sections:

¢  Oscilloscope Description........ooovviviniiencrreccrinnies, Page 1-1
* Instrument Definition........ccccviviiviiiniiineniaienie.. Page 1-8
* Programming the Oscilloscope Module................... Page 1.3

Refer to Figure 1.1 and the following explanation for a description of
the HP E1428A 1 GSa/s Digital Oscilloscope module.

The Oscilloscope module is a general purpose, two channel, 1 GSa/s 250
MHz oscilloseope, which provides all the versatility and capability of
digitizing oscilloscopes. The Oscilloscope module is a VXibus C-Size
message-based product, and can operate in a C-Size VXIbus mainframe
using an HP E1405 Command Module,

Twp channels accept a wide variety of signals requiring 5002 or IMQ
input impedance, ac/dc coupling, bandwidth limiting, and vertical
sensitivity from 8 mV to 40 V full scale.

High precision and advanced triggering enables repeatable and
accurate measurements on simple or complex waveforms. Capture of
complicated and elugive events on beth inputs is possible using edge,
pattern, time qualified pattern, glitch, and state triggering. Available
triggering is dependent on the programming language used,

¢ COMP: Edge, pattern, state, delay, and TV.
*+ SCPIL: Edge triggering only.

Additional features include:

Single shot bandwidth measurements
48 nonvolatile set-up memories

Four nonvolatile waveform memories
Pre- and post-trigger viewing capability
Measurement limit test capahility
Waveformn compare capability

The oscilloscope also performs an internal self test and calibration for
greater confidence in measurement results. Probe compensation, AC
calibrator, DC calibrator, and trigger output is provided. Four front
panel LED's indicate fail, access, error, and trigger status,

Getling Started 11

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Basic Operation The Oscilloscope module is comprised of a CPU/Acquisition Printed
Cirenit Assembly (PCA) (HP P/N E1428-69501) and a Memory PCA (HP
P/N E1428-69502).

The CPU/Acquisition PCA attenunates/amplifies each of the two inputs.
The signal is then ronted to an A/D Converter where it iz changed into a
digital word. This digital information is stored for use by the CPU. A
replica of the conditioned input signal is also used for triggering.
Additional functions inclade:
e Time base circuit provides the timing signals necessary for data
acquisition.
s AC calibrator circuit provides signals for probe compensation,
trigger event, and calibration.
¢ DC ealibrator circuit provides a calibration signal.
e External trigger input doubles as external sample clock input.

The CPU/Acquisition PCA also contains the control and interface
circuits necessary to direet oscilloscope operations. Control
information (COMP or SCP]) is received from the mainframe
controller, and the necessary instructions are sent to the Acquisition to
perform the specific task. When the digital waveform information is
received from the Acquisition, all the user requested parameters are
measured and routed to the mainframe. Additional functions include:
* ECL trigger signals from the mainframe are routed to the
Acquisition portion of the CPU/Acquisition PCA to perform
"backplane trigger" functions.
e ECL trigger signals from the oscilloscope are routed to the
mainframe over the backplane trigger bus lines.
* Trigger circuit provides a trigger output signal on the front panel.

Figure 1-1. Oscilloscope Module Block Diagram

1-2 Getting Started
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Instrument
Definition

HP plug-in modules installed in an HP mainframe or used with an

HP command module are treated as independent instruments each
having a unique secondary HP-IB address. Each instrument is also
assigned a dedicated error quene, input and output buffers, status
registers and, if applicable, dedicated mainframe/command module
memory space for readings or data. An instrument may be composed of
a gingle plug-in module (such as a counter) or multiple plug-in modules
(for a switchbox or secanning voltmeter instrument).

Programming the
Oscilloscope Module

Note

Selecting the
Language

To program the Oscilloscope module, you must select the controller
language, interface address, and the commands (SCPI or COMP) to be
used. See the HP E1405 Command Module User's Guide for interface
addressing and controller language information. Guidelines to select
COMP commands for the Oscilloscope are provided in Chapter 3.
Guidelines to select SCPI commands for the Oscilloscope are provided
in Chapter 5.

AXAXAX XXXX; "XXXXXX . XXXXAX XX*

Controller Language _J |
Interface Address

S$CPI or COMP Command

All of the examples in this manual are written using:

¢ an HP-IB select code of 7, primary address of 09, and secondary
address of 05 for the Oscilloscope

* an HP Series 200/300 Computer with HP BASIC

The HP E1428A is unique in that it can be operated using two
different programming languages.

o The Hewlett-Packard 54510A Compatible Language (COMP) is
compatible with the Hewlett-Packard 54510A Oscilloscope
Language.

¢ The Standard Commands for Programmable Instruments
(SCP1) is the programming language used in all HP 75000
series VXI products.

Getting Started 1-3
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1-4

Selecting COMP
Commands

Getting Started

When selecting a programming language, it is highly recommended
that only one language be used for a given program. Context is not

guarantsed if you switeh to the other programming language in mid-
stream. Each language has certain advantages as follows:

The advantages of using COMP are:

¢ Allows use of existing HP 54510A programs.

¢ Al] the features of the instrument can be used (e.g. all five
triggering modes).

*  Allows the HP 54510A {0 be used as a test program development
tool. (If a problem is encountered with a program for the HP
E1428A, the HP 54510A can simplify program debugging by
adding local operation capabilities and a display.)

The advantages of using SCFI are:

¢ Shorter leaming curve for the user who will be programming
numerous SCPI compatible instruments.

Language cross-reference tables are provided in Chapters 4 and 6.

¢ COMP to HP 54510A Oscilloscope Language — located at the end
of Chapter 4,

¢  COMP to SCPI - 1located at the end of Chapter 4.
s SCPI to COMP - located at the end of Chapter 6.

A COMP command (sometimes called a program message unit)
contains the instructions necessary to operate the oscilloscope when the
SYSTem COMPatible Language is selected. COMP commands are
organized into subsystems, and each subsystem contains the lower level
commands necessary to perform a specific task. COMP commands are
comprised of headers, separators, and data as shown below.

*SYSTen: LONGform ON"

Header (subsystem) —t l |

Header (function)
Separator
Data

* Headers specify the subsystem and any lower level function to
be performed.

* Separator is one blank space that separates the header from the
data.

* Data is used to set a function to a specific value, or a specific state
(e.g., ON/OFF).
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COMP Command Format
Used in This Manual

Selecting SCPI
Commands

SCPl Command Format
Used in This Manual

You can send COMP commands in either short or long form. A long
form example is:

SYSTem: LONGform ON

The same command shown without the lower case letters is the short
form. The command then becomes:

SYST:LONG ON

See Chapter 3 for more explanation about COMP commands and how to
send them.

A SCPI command contains the instructions necessary to operate the
oscilloscope when the SYSTem SCPI Language is selected. SCPI
commands are organized into subsystems, and each subsystern
eontaing the lower level commands necessary to perform a specific
task. SCPI commands are comprised of keywords, separators, and data
as shown below.

" ({SENSe] : VOLTagel: RANGe:LOWer .5"

Eeyword{second level)
Keyword{third level)

Keyword{fourth level)
Separator
Data

Eeyword{subsystem) _l l

* Keywords specify the subsystem and any lower level fanction to
be performed.

¢ Separator is one blank space that separates the keyword/data.

¢ Data is used to set a keyword to a specific value, or a specific
state (e.g., ONAOFF).

You can send SCPI commands in either short or long form. A long
form example is:

[SENSe] : VOLTagel :RANGe:LOWer .S

The same command shown without the lower case letters is the short
form. The command then becomes:

[(SENS] :VOLT1:RANG:LOW .5

Some commands in this manual are shown with brackets ([ J). These
are implied or optional commands that you do not have to execute. For
example, the SENSe command is an implied command and is shown in
this manual as:

[SENS] : VOLT1:RANG:LOW .5
Thus, to execute these commands, simply enter;

:VOLT1:RANG: LOW .S

See Chapter 5 for more explanation ahout SCPI commands and how to
send them.
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2

Configuring the Oscilloscope Module

Using This Chapter

Warnings and
Cautions

Warning

Caution

Thig chapter shows how to connect external signals to the Oscilloscope,
and how to configure the moduls for operation. This chapter contains
the following sections:

¢ Warnings and Cautions.............covcirenviicniiineienn. Page 2-1
¢ Setting the Logical Address.............cooviiiieerennn. Page 2-2
* Selecting the Bus Request/Grant Level.................... Page 2-3
¢ Protecting Non-Volatile RAM.............................. Page 24
o ConnectingUserInputs..... ... ... i, Page 2-5

SHOCK HAZARD. Only trained service personnel who are
aware of the hazards involved should install, remove, or
configure the Oscllioscope. Beilore you remove any Installed
moduls, disconnect AC power from ths malnframe and from
other modules that may be connected to the Oacliloscope.

SAFETY GROUND. When the Oscllioscope is instialied in a
mainirame, the two front panel module retalning screws must
be screwed In completely.

MAXIMUM INPUT VOLTAGE. The maximum voltage that can be
applied to the two input connectors is § Vrms at 508 or 250 V (de+peak
ac<10 kHz) at 1MQ.

STATIC ELECTRICITY. Static electricity is a major cause of
component failure. To prevent damage to the electrical components in
the Oscilloscope, observe anti-static techniques whenever removing a
module from the mainframe or whenever working on a module.

Configuring the Oscllloscope 2-1
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Setting the Logical The Oscilloscope module is selected by specifying its unique logical

Address address. This value cannot be the same as any other module installed
in the mainframe, or an error will occur. The logical address factory
setting is decimal 40. You may have changed the setting during module
installation. Valid address values are from 1 to 255, If the Oseilloscope
is used with a HP E1405 Command Module in a C Size Mainframe, refer

to the "E1405 Command Module User's Guide” for addressing
information. Otherwise, use Figure 2-1 to change the setting.

Note The address switch selected value must be a multiple of 8 if the
Oscilloscope module is used with a VXIbus Command Module.

LOCATE AND SET THE LOGICAL ADDRESS

22+ 8 =40

wo-— Ty [

4y[ob 68 2 8 ¢ ¥ € 2 ¢

Sl e

EERREEY

12864 X2 16 8 4 2 1

1

¢ E""'S‘MTCHISOLOBWEHDEPRESSEDTOWE'U POSITION
' H‘.-MTGH IS OPEN WHEN DEPRESSED TO THE *1' POSITION

0

=

C—1

i

Figure 2-1. Address Selection
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Selecting the Bus
Request/Grant Level

The Oseilloseope module sende data and addressing information to
the command module using a Data Transfer Bus. However, before any
information can be sent over the Data Transfer Bus, the Oscilloscope
module must request its use. This request is sent over one of four bus
request lines (0-3) as selected by the Bus Request/Grant Level switch.

For most applications where the Oscilloscope module is instaltled in an
HP 75000 Series C mainframe, the bus request/grant level setting does
not have to be changed from the factory setting of 0. Refer to the HP
E1405 Command Module user's guide for more information.

Refer to Figure 2-2 if the bus request/grant level setting must be
changed. Each of the four lines has a different priority level. Bus
request line 0 has the lowest priority, and line 3 has the highest priority.

I""s"_l

L& ——

LOCATE AND SET THE BUS REQUEST/GRANT LEVEL

'
I

BEHBHBBBEE

E r E Z |

a B"—ch 8 CLOSED WHEN DEPRESSED TO THE ' POSITION
1 E-‘—smcﬂ IS OPEN WHEN DEPRESSED TO THE 't POSITION

Figure 2-2. Bus Request/Grant Level Selection
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Protecting Non-
Volatile RAM

Note

The Oscilloscope module is shipped from the factory with the Non-
Volatile RAM that stores the calibration information for the oscilloscope
in the Unprotected mode. This configuration should be suitable for most
user’s, as the calibration information can only be changed during
calibration (loading default data, performing and loading new
calibration information, etc).

Should it become necessary to limit the user's that can modify this
calibration data to those who know a modifiable password:

s Locate and remove R208 (clip bath leads). 1t may be necessary to
remove the top shield by removing eight Torx serews and loosening
the four front panel BNC connector nuts.

* Power-up the oacilloscope.

* Set the non-volatile protect mode to ON using the
SYSTem:NVPRotect ON SYSTEM command (see Chapter 4,
SYSTem subsection, for more information), where "SYSTEM" is
the factory default password.

* If desired, the factory defanlt password can be changed using the
SYSTem:NVPRotect:PASSword <old>,cnew>» command (see
Chapter 4, SYSTem subsection, for more information).

The old password must be specified to change to a new password. If the
password is unknown, replace the 052 resistor in R208 (CAL PROTECT)
space on the printed wiring board, then powering up the module will set
the factory default password to "SYSTEM" and protect state to OFF.

BNC
CONNECTOR
NUTS

TORX SCREWS

d .

Figure 2-3. Protecting Non-Volatile RAM
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Connecting User Figure 2-4 shows the Oscilloscope module connectors, Use the

Inputs following guidelines for user connectione.
Cabling Guidelines * All connections to the Oscilloscope are made using BNC male
connectors.

* Always use shielded coaxial cables with & characteristic
impedance of 50%. Keep cables as short az poasible, especially
in high-frequency pulse circuits where a rise/fall time is
critical. Long cables can add delay time which can cause
timing problems.

When using probes, make sure that they match the input
specifications of the Oscilloscope module. See Appendix A for
more information.

Ex T
>/

HP S14204

Figure 2-4. Oscllloscope Module Front Pane!
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3

Using the Oscilloscope with HP 54510A Compatible
Commands

Using This Chapter  This chapter uses typical examples to show how to use the Oscilloscope
module using COMP (Hewlett-Packard 54510A Compaiible Language)
commands. Chapter 5 for instructions on using SCPI (Standard
Commands for Programmable Instruments) commands. This
chapter contains the following sections:

¢  Oscilloscope COMP Commands ..........cc.cecevrrvecvresnansae Page 3-1
* Reset Conditions........c.coovrieiiviinneeriviieressninesrnvmressnressns Page 3-3
* Measurement Sequence...........oceerivnmeerinioniiseieessenane Page 3-5
* Firmware Calbration .....c.cvioviiniivininiemnecnnrecncanneas Page 3-6
¢ Starting a Measurement..............cccooeeecricvernnecvinen.. Poge 3-16
¢ O5illoscope Setup.....cccceeervesiriiirenreinirneennreireeseenen Page 3-16
*  Measurement SetiP.....cvciireeerisnneeisinereiemniesiseniiiseimeies Page 3-21
¢ Digitizing Waveforms ... Page 3-22
* Performing a Measurement ...........occoveeivineerccsnerennas Page 3-27
* Measurement Examples.........cccccrraieraernrvereerecrssrosrensar Page 3-29
* Recalling and Saving States...........c.coerecvnvreenracrsnrases Page 3-40
* Racalling and Storing Waveforms.........c.ccccevivevernnrcs Page 3-41
* Querying the Oscilloscope ........ccovvererninnrnicnenscesannes Page 3-43
Oscilloscope Table 3-1. Oscilloscope COMP Commands Used In Chapter 3
COMP Commands
Command Description
“CLs Clear staiys,
*RST Reset the Cscilloscope to default state.
ACQuire
:COMPlata Specify the data acquisition complation criteria.
COUNt Select the number of averages for average mode.
POINts Specify the number of dala points for data acquisition.
TYPE Select the acquisition type.
AlToscale Pedarm an autascale.
CALbrate
:SCALibtation
:BCALibration | Bogin a configurad cakbration or load dafault data.
:DCALbeation | Configure for a defauk calibration routine.
:DELay Configure for a delay calibration routine.
LTCalibration | Configure for a logic trigger calibration routine.
THUU Caonfigure for a time null calibration routine.
‘VERTical Configure for a vertical calibration routine,
CHANnak> <> is the channel number 1-2.
:PROBe Selact the input probe atienuation factar.
:RANGe Set the full scale vertical range.
DiGitize Digitize waveform data.

Using the Oscilloscope with COMP  3-1
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Table 3-1. Oscilioscope COMP Commands

Used in Chapier 3 — Continued

Command Description
[LTER? Read the limit test event regisier.
MEASure
‘ALL? Measura all the paramaters on presant signal and return the
measurement results.
COMPare Configure for a limit test,
DEFine Dafina measurement parameters.
:DELay? Perform a delay measurement and retum the results.
:DESTination Seloct the destination for limit tast violations.
DUTycycle Start a continuous duty cycle measuremsnt, but resuits are
NOT returned.
FALLtime? Perform a fall time measurament and retum the results.
‘FREQuency Start a continuous frequency measurement, bul results are
NOT returned.
(FREQuency? Perform a fraquancy measurament and ratum the resuits.
LiMittest Start or stop a limit test,
POSTHilure Used % stop or continue the limit test after a viclation has
occurred.
‘RESults? Return current measuremant resutls,
:3GRaich Claar the measurement queue.
:SOURce Select the source for all MEASure commands.
VPP Start a continuous peak-k-peak voltage measurement, but
the resuks are NOT relumed.
STORe Store wavelorm in waveform memery.
SUMMary
‘PRESet Preset the Oscilloscope questionable enable registers,
:QUESHonable
:CALbration? | Read the Calibration avent register.
SYSTem :
‘HEADer Select system headars {o on or off.
(LONGiorm Set system headers to long form or shon forn.
Thiebase
‘RANGe Specity the full scala horizontal range for the main sweep.
:SAMPle Sat sample moda 10 realtime or repetitive.
TRIGger
:DELay Delay the trigger circuit for a spectfied time or number of
events.
‘LEVel Specity the trigger level.
‘MODE Spacify the trigger mode {edge, pattern, state, delay, TV).
:0CCurrence Set the number of trigger events that occur before a eweap
is triggered,
:SOURce Select the source for the OCCurrence command.
SLOPe Salect a rising or falling slope for the OCCurrence command.
:OUALify Select a mode (adge, pattern, staie) to qualify the trigger
before a detay is definad.
‘SLOPe Seolect the riging or falling edga for the trigger.
:S50URce Sealect the source that will produce the trigger.
WAVeform
DATA? Read waveform data from the Oscilloscope.
FORMat Select the waveiorm data format (byle, word, or
compressed).
‘PREamble? Read preambile data from the Oscilloscope.
‘SOURce Select the source for all WAVeform commands.

32 Using the Oscliloscope with COMP
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Reset Conditions When the Oscilloscope is sent a *RST (reset), certain command
parameters are set to their default values. Unless these parameters
are changed prior to performing a measurement, reset valnes will be
used.

Table 3-2 lists the reset values for the Oscilloscope module. All
parameters not listed will remain in the state last selected.

Tabie 3-2. "RST (Reset) Conditions and Vaiues

Parameter Reset Description
BNC DCCAL DC CAL on.
SYSTem:
HEADer OFF Command Headers not retumed.
LONGIorm OFF Command Headers abbreviated,
ACQuire:
COMPlate 100 Acquisition complate when at 100%.
QO 8 8 hits per time bucket for completion
{will return ™1” in NORMal mode)
POINts 500 Aoquisition record contains 500 pts.
TYPE NORAMal Acquisition complate in 1 count,
CHANne!: 1 Channel  on, channel 2 off.
COUPiing DC Coupling to DC on akl channels,
HFReaject OFF Internal iow pass filter off on all
¢hannels,
LFRsject OFF internal high pass filker off on all
channels.
OFFSet 0 Center screen is 0 V on all channsls.
PROBs 1 Probe attenuation factor is 1:1 on all
channels,
RANGe 4 Full scale vertical range is 4 V.
FUNCtion: COFF FUNCtion 1 and 2 off,
OFFSet 0 Caenter screen is 0 V {or salecied
function.
MEASure:
DESTination OFF Destingtion function off.
LiMittest OFF Limit test function off.
LOWar 10 Lower measurement threshold to
10%.
MODE STANdard Measuremant parformed using IEEE
practice definitions and thresholds.
POSTfailure sTOP Limii test stopped aller viotation.
SOURce CHAN1,CHAN1 Measuramant source 1o channel 1.
STATistics OFF Current measurament is returnad.
UNITs PERCent Threshold units to parcent.
UPPer 90 Upper measurament thrashaid to
S0%.

Using the Oscilloscope with COMP 3-3
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Table 3-2. *RST (Reset) Conditions and Values —
Continued
Paramater Reset Description
MEASune: (Cont'd)
WCOMpare:

AllLowance o Allows O DIV 1est deviation.

COMPare CHAN1 WMEM1 | Channel 1 compared 1o WMEMory1/2.

DESTination OFF Destination for violation to OFF.

WTEST OFF Waveform Comparison test OFF.

TiMebase:
DELay 0 Time base delay to 0 seconds,
MODE AlUTo Time base mode set to auto-trigger.
RANGe 1ms Full scale horizortal time 1o 1 ms.
REFsrence CENTar Delay reference set to center of
sweap.
SAMPle; REALlime Realtime made.

CLOCK: INT intarnal sampile clock selected.
IMPadance DG Connector input impedance to DC.
LEVel o] Clock level at 0V,

TRIGger;
COUPlng DC input at DC tMC,
HOLDoff TIME, 40 ns Holdoff set to 40 ns.
LEVel 0 Trigger level at G V.,
MODE EDGE Edge trigger moda active.
SENSitivity NORMal Noise reject off,
SLOPe POSitive Positive adge trigger.
S0URce CHAN1 Channel 1 produces triggar.
WAValorm:
FORMat BYTE Waveiorm data output to BYTE,
BYTeorder MSBFirst Data read MSB to LS6.
SOURce CHAN1 Channel 1 source for wavetorm
commands.
OUTPut: QOFF Qutput trigger set to off,
ECLTg OFF ECL trigger lines 0-1 sat 1o off,
EXTernal OFF External trigger set to off,
MEMory:VME:
ADDRass 200000H External memory address space
{hex).
SIZE 6AD14H External memory size in bytes (hex).
STATe OFF Externzl memory is disabled.
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Measurement
Sequence

Notes

Oscilloscope measurements are most successful if the following
measurement sequence is followed.

1.

Determine if a firmware calibration is required (due to
time, operating temperature differences, or measurement
accuracy requirements). See Firmware Calibration in this
chapter for more information.

Kpow the signal and type of measurement. Remember, in
most cases you will not have a displayed waveform to view.
Have an understanding of the type of signal you want to
measure; its amplitude and frequency; is it repetitive? An
understanding of the signal you want to measure, and the type of
meacurement being performed, will help you select the correct
os¢illoscope and measurement setups. See Measurement
Considerations in this chapter for more information.

Set the Oscilloscope controls (vertical, time base, and
trigger). See Oscilloscope Setup in this chapter for more
information.

Set the measurement controls (mode and source). See
Measurement Setup in this chapter for more information.

Digitize the Waveform. Digitizing the waveform ensures
that all measurements are performed using the same data, and
that the data obtained is valid. The user defines the acquisition
and completion criteria for the waveform data. Although this
step is not required for some “one time measurements”, it's use
is highly recommended for all measurements. See Digitizing
Waveforms in this chapter for more information.

Perform the measurement, See Performing a Measurement
in this chapter for more information.

Read the results. See Performing a Measurement in this
chapter for more information.

It is critical that the ascilloscope controls are setup for the specific
measurement being performed. Just because measurement results are
obtained dees not guarantee that they are correct. It is highly
recommended that all measurement results be analyzed to verify
authenticity. A returmed +9.99990E+37 indicates an invalid
measurement,

8e¢e Appendix C, Optimizing Measurements, for additional information
on measurement techniques.
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Firmware Calibration There are two levels of calibration for the Oscilloscope module. The
first level, called vertical, delay, time null, and logic trigger
calibrations, can be performed by the operator. Procedures are provided
in this section. The second level of calibration should be performed
only by qualified service personnel using the service manual.

First level calibration should ONLY be performed under the following
conditions:

+ at six month intervals or every 1000 hours of use,

+ if the ambient temperature changes more than 10°C from the
temperature at full calibration,

* or to optimize measurement accuracy.

Caution Do not remove the module with power applied to the mainframe.

The firmware calibration procedures should only be performed after the
instrument has run for one hour at ambient temperature installed in the
mainframe.

Notes it is NOT necessary to perform first level calibration procedures prior to
every operation.

When performing a first level calibration, all procedures should be
done in the order given.

After calibrating, you MUST perform an AUToscale or *RST (reset) to
return to normal operation,

Vertical Cal Procedure Vertical calibration is performed on channels one, two, and external
using the following procedure:

1. Set the Non-volatile RAM protection mode to OFF (if the CAL
PROTECT resistor (R208) has been removed).

Note If R208 has been removed, a <password> parameter is required when
changing Non-volatile RAM protaction mode. <password> defaunlt is
"SYSTEM" from factory. See Chapter 4, SYSTem Subsystem for more
information.

2. Connect the Oscilloscope Probe Comp/Cal/Trig Output connector
to the Input 1, 2, and EXT TRIG connectors.

Note Verify that the BNC cables are not longer than 1 meter and as close in
length as possible,
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3. Load the "default” calibration data.
4. Perform clear status, reset, then preset the Oscilloscope.

5. Select and start the vertical calibration rontine, Calibration
will last for no more than 15 minutes. During calibration, the
access and error LED's will be on.

Note If the calibration time exceeds 15 minutes, the calibration is invalid.
Recycle power then repeat procedure. I the condition repeats, the
instrument is malfunctioning, Refer to the Service Manual for
information on correcting the malfunction before proceeding.

6. After calibration is complete (LED's to off), read the calibration
event regisier to verify that no errors were generated during the
procedure,

s If"0" is returned, the calibration was successful.

* If"0" is not returned, the calibration attempt was
unsuccessful. See Chapter 4, CALibrate Subsystem for more
information,

7. Disconnect cables and perform Delay Calibration Procedure.
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Figure 3-1. Example: Vertical Calibration Setup
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Example

Delay Cal Procedure

Note

Note

The following example ghows how to perform a vertical calibration.
The example is written using:

* an HP-IB select code of 7, primary address of 09, and secondary
address of 05 for the Oscilloscope

* an HP Series 200/300 Computer with HP BASIC
Execute:

10 OUTPUT 70905;"CAL:SCAL:DCAL" Selects defeult calibration
routine,
20 OUTPUT 70905;"CAL:S5CAL:ECAL" Load default calibration data.
30 OUTPUT 70805:"*CLS® Clear status.
40 OUTPUT TB905;**RST® Resete the Oscilloscope to ite
default state.
50 OUTPUT 70905:"SUMM:PRES™ Presets the Oscilloscope.
60 OQUTPUT 70905;"CAL:SCAL:VERT" Selects vertical calibration
routine.
70 OUTPUT 70905;"CAL:SCAL:BCAL" Starts vertical calibration
routine.
B0 OUTPUT 70905;"5UMM:QUES :CAL?™ Read calibration event register.
S0 ENTER 70905:Ah Enter calibration svent register
resulie.
100 PRINT A Print calibration event register
results.
110 END Terminate program.

Delay calibration is performed on channels one and two (one at a time)
using the following procedure:

1. Verify the Vertical Cal Procedure has been performed.

2. Connect the Oscilloscope Probe Comp/Cal/Trig Output connector
to the Input 1 connector using a BNC cable.

Verify that the BNC cable is not longer than 1 meter.

3. Perform clear status, reset, then preset the Oscilloscope.

4. Select and start the delay calibration rontine. During
calibration, the access and error LED's will be on,

If the calibration time exceeds 1 minute, the calibration is invalid.
Recycle power then repeat procedure. If the eondition repeats the
instrument is malfunctioning, Refer to the Service Manual for
information on correcting the malfunction before proceeding.
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5. After ealibration is complete (LED's to off), read the calibration
event register to verify that no errors were generated during the
procedure.

* If 0" is returned, the calibration was successful.

* If"0" iz not returned, the calibration attempt was
unsuccessful. See Chapter 4, CALibrate Subsystem for more
information.

6. Disconnect cable from input 1 and reconnect to input 2. Repeat
steps 4 and 5 for input 2.

7. When complete, disconneet BNC cable and perform Time Null
Calibration Procedare.

l‘lﬂ
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Figure 3-2. Example: Delay Calibration Setup
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Time Nuil Cal
Procedure

Note

Note

The following example shows how to perform a delay calibration. The
example is written using:

* an HP-IB select code of 7, primary address of 09, and secondary

address of 05 for the Oscilloseope
¢ an HP Series 200/300 Computer with HP BASIC

Execute:

10 OUTPUT 70805;"*CLS* Clear sinius.

20 OUTPUT 70905;"=R5T" Resets the Oscilloscope 2o its default
staze,

30 OUTPUT 70905:“SUMM:PRES" Presets the Oscilloscope.

40 TOR Il TO 2 Input testing loop.

50 OQUTPUT 70805: CAL:SCAL:DEL CHAN"EVALS(I)
Selects input n delay calibration

routine (n=input 1-2).
60 OUTPUT 70905;"™CAL:SCAL:BCAL" Starts delay calibration routine.
70 OUTPUT 70%05;:"SUMM:QUES:CAL?"  Reod calibration event register.

80 ENTER 70805:B Enter calibration event register resulls.
90 BRINT B Print calibration event register results.
100 PAUSE Pause to connect next input.

110 NEXT I . Repeat for input 2.

120 ERND Terminate program.

Time Null calibration is performed on channels one to two, and one to
EXT TRIG using the following procedure:

1. Verify the Vertieal Cal and Delay Cal Procedures have been
performed.

2. Connect the Oscilloscope Probe Comp/Cal/Trig Output connector
to both the Input 1 and Input 2 connectors.

Verify that the BNC cables are not longer than 1 meter and equal in
length,

3. Perform clear status, reset, then preset the Oscilloscope.

4. Select and start the time null calibration routine. During
calibration, the access and error LED's will be on.

If the calibration time exceeds 1 minute, the calibration is invalid.
Reeycle power then repeat procedure. If the condition repeats the
instrument is malfunctioning. Refer to the Service Manual for
information on correcting the malfunction before proceeding.
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5. After calibration is complete (LED's to off), read the calibration

event register to verify that no errors were generated during the
procedure.

* If "0" is returned, the calibration was suecessful,

* If"0" is not returned, the calibration attempt was
unsuccessful. See Chapter 4, CALibrate Subsystem for more
information.

6. Disconnect cable from input 2 and reconnect to EXT TRIG.
Repeat steps 4 and 5 for external trigger.

7. When complete, disconnect BNC cable and perform the Logic
Trigger Calibration Procedure (if necessary).
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Figure 3-3. Example: Time Null Calibration Setup
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Example

Logic Trigger Cal
Procedure

Note

Note

The following example shows how to perform a time null calibration.
The example is written using:

« an HP-IB select code of 7, primary address of 09, and secondary

address of 05 for the Qscilloscope
* an HP Series 2000300 Computer with HP BASIC
Execute:
16 OUTPOT 70905;"*CLS* Clear siatus.
20 OUTPUT T090S;*"+*RST™ Resets the Oscilloscope to its default
state.
30 OUTPUT T0905;"SUMM:PRES® Presets the Oscilloscape.
40 OUTPUT 7090S;"CAL:SCAL:TNUL CHITO2"
Selects channel 1 to 2 time nuli
colibration routine.
50 COUTPUT 7090%;"CAL:SCAL:BCAL" Starts time null calibration routine.
60 OCUTPUT 70905;"SUMM:QUES:CAL?"  Rend calibration event register.
70 ENTER 70805;C Enter calibratior. event register regults.
80 PRINT C Print calibration event register results.
a0 PAUSE Connect cable to EXT TRIG.
100 QUTPUT 70%05;"CAL:SCAL:TNUL CHITOEXT®
Selects channel 1 to EXT time null

100 OUTPUT 70805; "CAL:SCAL:BCAL" Starts time null calibration routine.
110 OUTPUT 70905;"SUMM:QUES:CAL?"  Read colibrution event register.

120 ENTER 70905;D Enter colibration event register resulls.
130 FRINT D Print calibration event register resulits.
140 END Terminate program.

Logic trigger calibration is performed on channel one using the
foliowing procedure:

It is NOT necessary to perform this procedure unless very accurate
delay by time triggering is required during measurements.

If this procedure is not performed, and protection of the calibration dats
in non-volgtile RAM is desired, set the Non-volatile RAM protection
mode to ON (SYST:NVPR ON,<password:>).

1. Verify the Vertical Cal, Delay Cal, and Time Null Cal
procedures have been performed.

2. Connect the Oscilloscope Probe Comp/Cal/Trig Output connector
to the Input 1 connector using a BNC cable.

Verify that the BNC cable is not longer than 1 meter,
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3. Read the calibration register to verify that no errors are present.
+ If"0" is returned, proceed with step 5.
* If"0" is not returned, the Logic Trigger calibration must be

terminated, and the cause of the error corrected. See Chapter
4, CALibrato Subsystem for more information.

4. Perform clear status, reset, then preset the Oscilloscope.

. Select and start the logic trigger calibration routine. Verify that
the TRIGD LED flaghes during calibration.

Figure 3-4. Example: Logie Trigger Callbration Setup
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Example

6. After calibration is complete (LED's to off), read the calibration
register to verify that no errors were generated during the

procedure.

s If 70" is retnrned, the calibration was successful.
¢ If"Q" is not returned, the calibration attempt was

unsneccessful. See Chapter 4, CALibrate Subsystem for more

information.

7. Disconnect BNC eable and set the Non-volatile RAM protection
mode to ON (if desired and resistor R208 has been removed).

The following example shows how to pe}-form a logic trigger

calibration. The example is written using:
¢ an HP-IB select code of 7, primary address of 09, and secondary

1o
20

30
40

50

&0
70

80

80

address of 05 for the Oscilloscope

« an HP Series 200/300 Computer with HF BASIC
Execute:

OOTPUT 70505;"*CLs™
COTPOUT 7090%5; “*RET"

OOTPOT 1050%;“SUMM:PRESY
OUTPUT 70905;%"CAL:SCAL:LTC"

OOTPOT 0805 “CAL:SCAL:BCAL"

QUTRFUT 705C%;“SUMM:QUES:CALY"
ENTER 70505:E

PRINT E

END

Using the Qscllloscope with COMP

Clear status.

Resete the Oscilloscope to its
default state.
Presets the Qscilloscope.
routine,

routine.

Read caolibration event register.
Enter calibration event regicter
results,

resulis,

Calibration data to protected
foptional).

Terminate program.
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Starting a
Measurement

Unknown Input Signal

Note

Measurement
Considerations

Before configuring the Oscilloscope to perform a specifie
measurement, it is very beneficial to know both the signal being
measured, and the type of measurement being performed.
If the input signal is unknown, AUToscale can be used with
MEASure:ALL? to quickly determine some of the critical input signal
parameters.
The following example shows how to perform a measure all on a signal
connected to Input 1. The example is written using:

* an HP-IB select code of 7, primary address of 09, and secondary

address of 05 for the Oscilloscope

* an HP Series 200/300 Computer with HP BASIC
Execute:
5 DIM AS[500] String for data.
10 QUTPUT 7090S5;"*CLE™ Clear status.
20 OUTPUT 70905;"*RSI" Resets the Oscilloscope to its

default state.

30 OUTPUT 705057 "SYST:HEAD ON" Turn headers on 30 measurement
40 OUTPUT 10905;"AUT™ Perform autoscale,
50 OUTPUT 7T0905;“MEAS:ALL?” Measure input signal.
60 ENTER 70905;AS Enter measurement results.
70 PRINT AS Print meaeurement results.
B0 ERD Terminate program,

Some of the measured data returned will be invalid (+9.99999E+37)
because the proper portion of the waveform was not present during
measurement.

See Appendix C, Optimizing Measurements, for additional information
on measurement techniques.

In order to make a specific measurement, the portion of the waveform
required for that measurement must be setup and present on the
oscilloscope. For example, to measure:

*  Period or frequency - 2 minimum of one complete cycle must be
present.
* Pulse width - the entire pulse must be present.
* Rise time - the leading (positive-going) edge of the waveform
must be present.
* Fall time - the trailing (negative-going) edge of the waveform
must be present,
Performing this function on an oscilloscope with a display is a
comparatively simple task. However, when the display is removed,
certain steps must be taken to assure the correet Oseilloscope and
measurement set-ups are performed prior to the actual measurement.
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Oscilloscope Setup

Note

Vertical Setup

Note

Before a specific measurement can be performed, it is necessary to setup
the Oscilloscope vertical, time base, and triggering controls. The
settings are dependent on the input signal and the desired measurement
being performed. There are two ways to set these controls:

* Automatie (using AUToseale).

¢ Manual - User enters desired values.
Automatic

When selected, the Oscilloscope automatically evaluates the input
signals present at inputs 1 and 2, and then sets the vertical, time base,
and triggering controls to present the signal. You setup the Oscilloscope
with the following command:

AUToscale

Antoscale should only be used with relatively stable input signals
having a duty cyele of greater than 0.5% and a frequency greater than
50 Hz.

Instructions for manual selection of the Vertical, Time base, and
Triggering controls are provided in this section.

This section disensses the vertical or channel controls you can program
with the CHANnel<r> command. These controls allow the selection of:

¢ Input Coupling and Impedance
¢ Input Filter State

¢+ Input Probe Attenuation

+  Input Offset

¢ Input Range

The following discussion is intended to provide only a brief overview of
the necessary commands required for basic operation. For a complete
list and description of ALL channel commands available, see Chapter
4, CHANnel subsystem.
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input Coupling/impedance

Coupling and impedance for each channel can be set to AC/IMQ,
DC/IML, or DC/G0Q. DC/IMQ is selected at reset. You select coupling
with the following command:

CHANn:COUP xxx {n=channei number and xxx = AC, DC, or
DCF)

input Filter State

Two input filters are selectable to provide low pass (BW~30 MHz) or
high pass (BW=450 Hz) filtering. Both filters are disabled at reset.

You enable the low pass filter (high frequency reject) with the following
command:

CHANnHFR xxx (nwchanne! number and xxx = ON or OFF)

You enable the high pass filter (low frequency reject) with the following
command (must be in AC coupled mode (CHANn:COUP AC):

CHANR:LFR xxx {nzchannel number and xxx = ON or OFF)

input Probe Attenuation

Probe attenuation factor for each channel ean be entered from 0.9:1 to
1000.0:1 to match the probe currently connected at the input. 1:1is
selected at reset. You enter probe attenuation factor with the following
command:

CHANN:PROB xxx {n=channel number and xxx = valus :1}

Note Changing probe attenuation from 1:1 will affeet current settings of input
range and offsei.

input Qiiset

Oifset voltage for each channel can be entered to a level depending on
the current RANGe selection. 0 volts is selected at reset. You enter
offset with the following command:

CHANN:OFFS xxx (nnehanml number and xxx = vakue in
volts)

input Range

Full scale (not per division) vertical axis for each channel can be
entered from 8 mV to 40 V. 4 volts is selected at reset. You enter vertical
full scale range with the following command:

CHANN:RANG xxx (nzchannel numbar and xxx = value In
voits)
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Time Base Setup This section discusses the time base or horizontal controls you can
program with the TIMebase command. These controls allow the
selection of:

s Delay

* Mode

¢ Range

¢+ Reference

Note The following discussion i intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available time base commands,
see Chapter 4, TIMebase subsystem.

Delay

The time base delay (time interval between trigper event and sweep
delay reference point) can be set to a value depending on the current
RANGe selection. 0 seconds is selected at reset. See Reference in this
section for more information. You select time base delay with the
following command:

TW:DEL xxx {(xxx = valus In ssconds + or =)
Mods

Three different sweep modes are available. TRIGgered requires a
trigger eveni for a new sweep. SINGle requires a RUN command for
a sweep. AUTo sweeps with or without a signal present. AUTo is
selected at reset. You select time base mode with the following
command:

TIMMODE xxx  (xxx = TRIG, SING, or AUT)
Range

Full scale (not per division) horizontal axis can be entered from 10 ns
to 50 seconds. 1 ms is selected at reset. You enter horizontal full
scale range with the following command:

TIM:RANG xxx  (xxx = value in saconds)
Reference

Three different settings are available that control the sweep reference
point. LEFT, CENTer, or RIGHt sets the reference to the left, center,
or right of the sweep, respectively. CENTer is selected at reset. Refer
to Delay above for more information. You enter referenes with the
following command:

TIM:REF xxx  (xxx = LEFT, CENT, or RIGH)
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Trigger Setup This section discusses the trigger controls you can program with the
TRIGger command. These controls allow the selection of:

+ Mode

s  Holdoff

¢ Level

* Sensitivity
s Slope

¢+ Source

Note The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available triggering commands,
see Chapter 4, TRIGger subsystem.

Mode

Five different trigger modes are available. See Chapter 4,
TRIGger:MODE, for information on EDGE, PATTern, STATe,
DELay, and TV trigger modes. EDGE is selected at reset. You select
trigger mode with the following command:

TRIG:MODE xxx (xxx = EDGE, PATT, STAT, DEL, or TV)
Holdoff

Holdoff (disabling of trigger circuit for specific duration) can be set to
either a time (40 ns to 320 ms) or event (2 to 16 million), and is valid
in all modes except DELay. 40 ns is selected at reset. You select
holdoff with the following command:

TRIG:HOLD xxx,yyy (xxx = TIME or EVENt and yyy = value In
seconds or events)

Level

Active trigger level voltage can be entered to a value dependent on
CHANnel<n>:RANGe and OFFSet settings as follows:.

10.75 of selected range from current offset

0 volts is selected at reset. You enter trigger level with the following
command:

TRIG:LEV xxx (xxx = valus in voits)
Sensitivity

Trigger sensitivity or noise rejection can be turned on or off for the
selected SOURee. Aids in eliminating false triggering. NORMal is
noise reject off and LOW is noise reject on. NORMal is selected at
reset. You enter trigger sensitivity with the following command:

TRIG:SENS xxx {xxx = NORM or LOW)
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Siope

The POSitive (rising) or NEGative (falling) edge of the input signal
can be selected as the trigger event for the selected source. POSitive is
selected at reset. You select trigger slope with the following command:

TRIG:SLOP xxx  {xxx = POS or NEG)
Source

The trigger source can be selected from one of the input signals
(CHANnRel 1-2}, from the external trigger signal (EXT TRIG), or from
one of two bus lines (ECLTrg 0-1). Only one trigger source can be
specified at a time. CHANRel 1 is selected at reset. You select trigger
source with the following command:

TAIG:SOUR xxx {(xxx = CHAN1, CHAN2, EXT, ECLTO or
ECLT1)
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Measurement Setup

Note

After the vertical, time base, and triggering controls are setup, it is
necesgary to set any unique measurement parameters prior to
performing the actual meagurement. These controls allow the selection
of:

e Mode
s Source

The following discussion is intended ta provide only a brief overview of
the necessary commands required for basic operation. For a complete
list and description of ALL available measurement commands, see
Chapter 4, MEASure subsystem,

Mode

Allows the user to specify the measurement definitions and thresholds.
STANdard selects IEEE measurement practice definitions and
thresholds. USER allows the user to specify the definition and
thresholds using the DEFine, LOWer, UPPer, and UNITs commands.

User definitions (MEASure;DEFine) are dependent on measurement
type as follows (underlined parameter is the STANdard or default);

Delay edge polarity (nogitive or negative)
edge number (1 to 100) ] for start, 2 for stop
edge level (lower, mid, upper)

+ Pulse width  threshold (lower, mid, upper)

—Pulse width  threshold {lower, mid, upper)

User thresholds (MEASure:LOWer, UPPer, and UNITs) are as follows
(underlined parameter is the STANdard or default):

Units % or volts
Upper threshold £250.0 kv/-25,00% to +125.0% (+90%)
Lower threshold #250.0 kv/-25.00% to +125.0% (4+104%)

See Chapter 4, MEASure:DEFine, LOWer, UPPer, and UNITs for
additional information on uvser defined definitions and thresholds.
STANdard is selected at reset. You setup the measurement mode with
the following command:

MEAS:MODE xxx {omx = STAN or USER)

Source

Used to seleet the sourte(s) for measurement. Twn sources can be
specified, however, all measurements except DELay are made on the
first source. Source can be CHANnels (inputsl-2), FUNCtions, or
WMEMorys (waveform memories 1-4). CHAN1,CHANL1 is selected at
turn-on or reset. You set up the measurement source(s) with the
following command:

MEAS:SOUR xxx,xxx {xxx = CHAN1-2, FUNC1-2, or WMEMI-4)
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Digitizing Waveforms waveforms can be digitized to provide a waveform that fulfills user

Acquisition

Note

defined acquisition and completion criteria. The resulting waveform
¢an be measured by the Oscilloscope or passed to the controller as a
numerical representation, In addition, preamble data is passed to the
controller so the digitized data can be interpreted. The user can
specify exactly what the digitized information will contain, how the
waveform is acquired, when the waveform is completed, and the
format of the digitized information. Use the following sequence to
assist in digitizing waveforms:

1. Waveform Acquisition: Defines the data type, completion
criteria, number of averages, and number of data points for
data acquisition. See Acquisition in this section for more
information.

2. Digitize the Waveform: Acquires data on the specified
channel, stores the data in the channel buffer, then stops the
acquisition. See Digitize in this chapter for more information.

3. Measure the Waveform: All measurements made by the
Oscilloscope are now performed on the same data. See
Performing a Measurement in this chapter for more
information.

4, Waveform Disposition: When the data is going to/from the
bus, it defines where to get the data, the format the data is to be
in, reads the digitized waveform data, and reads the preamble
data. See Disposition in this section for more information.

This section discusses the acquisition controls you ean program with
the ACQuire command. These controls allow the selection of:

* Type

* Completion Criteria
* Count

* Points

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available acquisition
commands, see Chapter 4, ACQuire subsystem.

Type

Four different modes define the type of acquisition that will take place
when a DIGitize command is executed. See Chapter 4,
ACQuire:TYPE, for information on NORMal, AVERage, ENVelope,
and RAWData modes. NORMal is selected at reset. You select
acquisition type with the following command:

ACQ:TYPE xxx (xxx = NORM, AVER, ENV, RAWD)
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Compilstion Criteria

Completion criteria for an acquisition can be entered from 0 to 100%.
100% is selected at reset. You enter completion criteria with the
following command:

ACQ:COMP xax  (xxx = 0 to 100)
Count

The number of points (from 1 to 2048) to be averaged for each acquisition
can be entered (Average mode), or the number of times a bucket is hit
(Envelope mode). Count is not effective in Raw Data mode. 8 is selected
at reset. You enter counts with the following command:

ACQ:COUN xxx (xxx = 1 to 2048)
Points
The number of points for each acquisition record can be entered
depending on the sample mode. During repetitive mode, 500 is the only
acceptable value. During realtime mode, 500 and 8000 are acceptable.
500 is selected at reset. You enter points with the following command:
ACQ:POIN xxx (xxx = 500 or 800O)

Digitize The DIGitize command causes an acquisition to take place on the
specified channel(s) with the resulting data placed in the channel
buffer. Upon completion, the data acquisition is stopped. See Chapter 4,
DIGitize (Root Level Command) subsystem for more information. You
digitize with the following command:

DIG xxx  (xxx = CHAN1-2)

Note See Appendix C, Optimizing Measurements, for additional information
on measurement techniques.

Disposition  This section discusses the disposition controls you can program with the
WAVeform command. These controls allow the selection of:
¢ Source
s Format
* Reading Waveform Data
* Reading Preamble Data
* Using the Digitized Data

Note The following discussion is intended to provide only & brief overview of
the necessary commands required for basic operation. For a complete
list and description of ALL available waveform commands, see Chapter
4, WAVeform subsystem.

Source

Select CHANnel 1-2, FUNCtion 1-2, or Waveform MEMory 1-4 as the
source for all WAVeform commands. CHANnel 1 is selected at turn-
on or reset. You select waveform source with the following command:

WAV:SOUR xxx  (xxx = CHAN1-2, FUNC1-2, or WMEM1-4)
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Format

Three different formats are available to format digitized data when
retrieved from the instrument. See Chapter 4, WAVeform:FORMat for
information on WORD, BYTE, and COMPressed formats. BYTE is
selected at turn-on or reset. You select format with the following
command:

WAV:FORM xxx (xxx = WORD, BYTE, or COMP)

Reading Waveform Data

The digitized data is read over the bus from the waveform memory or
channel buffer specified using WAVeform:SOURce command. You
read digitized data with the following query:

WAV:DATA?

Reading Preamble Data

The interpretation (preamble) data is read over the bus from the
waveform memory or channel buffer specified using
WAVeform:SOURce command, This data is needed to interpret the
waveform data. You read preamble data with the following query:

WAV:PRE?
Using the Digitized Data

The returned data is read from the instrument starting at the left-most
point on the waveform, and must be scaled for useful interpretation.
The values needed to perform this task (x/y reference, origin,
increment) are included in the preamble data. See Chapter 4,
WAVeform subsystem for more information.

Example: Digitize @8 This example uses the Oscilloscope module to digitize a waveform
Waveform and Send from CHANnell, and send the resulis (waveform and preamble) to
Data to the Controller the controller. The waveform will be complete when 500 points have

been averaged at least four times. The digitized data sent to the

controller is to be in byte format.
WAVEFORM WAVEFORM
ACGUISITION DISPOSITION pREAMBLE
i e
WAVEFORM |a—DATA |

NPUT DIGITIZE weur oy o o
WAVEFORM BUFFER |_DATA? , ICONTROLLER
| PREAMBLE |

Figure 3-5. Example: Digitizing Waveforms
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This example is writien using:

¢ an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

* an HP Series 200/300 Computer with HP BASIC

Execute:

10 DIM Pre5[100) String for preambie data.

20 INTEGER Waveform(Z000) Temporary dimension for
waveform data.

30 OUTPUT 70%05;*SYST:HEAD ON™ System headers to on.

40 OQUTPUT 70905;"SYST:LONG ON® Systemn headers to long form.

50 OUTPUT 70905;"*CLS™ Clsar statusz.

60 OQUTPUT 70905;"wRST" Resets the ] to its
default state (tabie 5.2).

70 OUTPUT 70905;"AUT® Perform an autoscale.

80 OUTPUT 70905;:"ACQ:TYPE AUVER" Acquisition type fo average.

90 OUTPUT 7090%5;"ACQ:COUN 4~ Number of averages to 4.

100 OUTPUT 70905;"ACQ:COMP 100" Completion criteria to 100%.

110 OUTPUT 70%05;~ACQ:PCIN 500" Data record to 500 points.

120 QUTPUT 70905;"DIG CHAN1® Digitize channel I and place deta
in channel output buffer.

130 OQUTIPUT 70905;"WAV:SOUR CHAN1" Wauveform source is channel 1.

140 OUTPUT T0S0S;“WAV:FORM BYTE" g;um for waveform data is

150 OUTPUT T0905; WAV:PRE?" Read preambie data.

160 ENTER 70805;Pre Enter preamble datn.

170 QUTBUT 70905; "WAV:DATA2" Read waveform dato.

180 GOUSUB Get_cata Go to o subroutine that will read
the header to determine the pize of
the waveform data, then re-
dimension the waveform doia
array.

190 STOP Stop main program.

200 Gat_data: ! Data retrieved routine.

210 ENTER 70905 USING “#,1A";One_char$ Enter one character at a time.

220 IF One_char$="§" THEN Found pound

230 GOTO 210 Loop to read next charocler.

240 Found_pound: ! Read the record length routine,

250 ENTER 70905 USING "#,1D";Digics Read and save first digit afier "#".

260 ENTER 70905 USING "#, "aVAL{Digits)&"D";Llength
Read the next XXX characters as
the record length, where XXX is
specified by Digits.

270 REDIM Waveform(l:Length) Re.dimension Waveform to the
actual record size.

280 ENTER 70905 USING “#,B";Waveform(*) Enter waveform dalc.

290 ENTER 70905 USING "#,P“;Crlif Read carriage return,

300 RETURN Return to the main program.

310 EWD Terminate program.
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Comments

Block Data. Both preamble and waveform data is "definite-length
block response data”. This method allows any type of device-
dependent data to be transmitted over the system interface as a series
of 8-bit binary data types. This is particularly useful for sending
large quantities of data or 8-bit extended ASCII codes. The syntax is a
pound sign (#) followed by a non-zero digit representing the number
of digits in the decimal integer. After the nan-zero digit is the
decimal integer that states the number of 8-bit data bytes being sent.
This is followed by the actual data. For example, for transmitting
1024 bytes of data, the syntax is:

#41024<1024 Dbytes of data><term>
Number of digits ____|
Number of bytes
Actual Data
Terminator

Reading Block Data. The example program (lines 200 to 300) finds
the "#* sign, reads the number of digits and number of bytes, then re-
defines the field to the correct length. This method will work for all
definite-length block response returned data (e.g., DISPlay:DATA?
and WAVeform:DATA?),

When 10 Read Preamble. The preambhle should be read prior to the
waveform data.

When to Read Waveform Data. To obtain waveform data, you must
specify the WAVeform parameters for the waveform data prior to
sending the :DATA? query. After receiving the :DATA? query, the
instrument will start passing the waveform information to the
controller when addressed to talk.
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Pal'fﬁrﬂ'lil'lg a After the oscilioscope and measurement have been setup, and the
Measurement waveform has been digitized, the actual measurement can be
performed. Measurements include:

¢ Delay

¢ Fall time

*  Frequency
*  Period

* Pulse width
+ Rise time

Notes The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and deseription of ALL available measurements, see
Chapter 4, MEASure subsystem.

Remember, just because measurement results are obtained does not
guarantee that they are correct. It is highly recommended that all
measurement results be analyzed to verify authenticity. Incorrect
oscilloscope and measurement setup can cause undesirable
measurement results. A returned +9.99999E+37 indicates an
invalid measurement.

See Appendix C, Optimizing Measurements, for additional
information on measurement techniques.

Delay

Used to perform a delay measurement on the selected source(s).
Delay time (in seconds) measured from:

* the first specified edge on one source to the next specified edge
on the same source, or

* the first specified edge on one source to the first specified edge
on another source.

Measurement definitions are specified by the MEASure:MODE
command. You perform a delay measurement and return the
measurement results with the following query:

MEAS:DEL?
Fall time

Used to perform a fall time measurement on the selected source. Fall
time (in seconds) measured as time at Jower threshold peint minus
time at upper threshold point. Measurement thresholds are specified
by the MEASure:MODE command. You perform a fall time
mesasurement and return the measurement results with the following

query:
MEAS:FALL?
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Frequency

Used to perform a frequency measurement on the selected sounree.
Frequency (in hertz) of the first complete cycle is measured.
Measurement thresholds are set to the 50% level (STANdard) or
defined mid threshold (USER) as specified by the MEASure:MODE
command. You perform a frequency measurement and return the
measurement results with the following query:

MEAS:FREQ?
Period

Used to perform a period measurement on the selected source. Period
(in seconds) of the first complete cycle is measured. Measurement
thresholds are set to the 50% level (STANdard) or defined mid
threshcld (USER) as specified by the MEASure:MODE command. You
perform a period measurement and return the measurement results
with the following query:

MEAS:PER?
Puise width

Used t perform a negative or positive pulse width measurements on
the selected source. Pulse width of the first positive or negative pulse
is measured. Measurement thresholds are set to the 50% level
(STANdard) or a defined threshold (USER) as specified by the
MEASure:MODE command.

You perform a negative pulse width measurement and return the
measurement results with the following query:

MEAS:NWID?

You perform a positive pulse width measurement and return the
measurement results with the following query:

MEAS:PWID?

Rise time

Used to perform a rise time measurement on the selected source. Rise
time (in seconds) measured as time at upper threshold point mings
time at lower threshold point. Measurement thresholds are specified
by the MEASure:MODE command. You perform a rise time
measurement and return the measurement results with the following
query:

MEAS:RIS?

Notes If the identical command is sent without the "?", the Oscilloscope will
be placed in the continuous measarement mode, and start the
specified measurement. Measurement results are returned using the
MEASure:RESults? query. The query reads the measurement results
but does not stop the continuous mode. Continuous measurement mode
will increase digitize times since the oscilloscope must perform the
measurement after the aequisition has completed.
These commands are also used during limit testing. See Chapter 4,
MEASure subsystem for more information.
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Measurement
Examples

Caution

Note

The following is a Jist of examples provided to illustrate using COMP
commands to perform basic measurementsfunctions using the
Oscilloscope module,

* Autoscale Frequency Measurement
* Manual Fall Time Measurement

* Jitter Measurement

* Using Delay Trigger

¢ Limit Testing

MAXIMUM INPUT VOLTAGE. The maximum veltage that can be
applied to the two input connectors is 5 Vrms at 500 or +250 V (de+peak
ac<10 kHz} at 1IMQ.

The following examples are intended to provide only a brief overview of
the necessary commands required for basic operation. However, these
examples can be used to provide a good starting point for much more
complex programs. For a complete list and deseription of ALL COMP
commands, see Chapter 4.

All the examples in this section are written using:

* an HP-IB select code of 7, primary address of 09, and secondary
address of 05 for the Oscilloscope

* an HP Series 200/300 Computer with HP BASIC
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Example: Autoscale This example uses the Oscilloscope module to measure the frequeney
Frequency of an unknown signal connected to Input 2.

Measurement
Caution MAXIMUM INPUT VOLTAGE. The maximum voltage that can be
applied to any of the two input connectors is 5 Vrms at 500 or 1250 V
(de+peak ac<10 kHz) at 1MG.
Note Because of the Autoscale function, disconnect any input signal
connected to input 1.

Figure 3-6. Exampie:

Execute:

10

20
30

40
30
60

70

80
90
100
110

DIM AS[25)

QUTPUT 70905; " *CLS"™
OUTPOT 70905; **RST™

QUTPUT 70905; "ADT™
GUIPUT 70905; "SYST:HEAD ON"
OUTPUT T0905;“D1G CHAN2®

ODTPUT 70905; "MEAS:S0UR CHAN2Z™

CUTPUT 70905:"MEAS:FREQ?™
ENTER 70905;AS$

PRINT AS

END

3-30 Using the Oscilloscope with COMP

Autoscale Fregquency Measurement

headers.

Clear stutus,

Resets the Oscilloscope to its
defuult state (table 3-2).

Perform autoscale.

Return headers.

Digitize channel 2 using default
acguisition parameters (see table
3-2).

Measurement source to channel
2

Read measurement results.
Enter mecsurement resuits.
Print measurement resulls.
Terminate program.
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Comments Signai Connection. An input signal must be connected to the
Oscilloscope before initiating autoscale, and remain connected until
the measurement is terminated.

Muliiple Signal Connection using Autoscale. When more than
one Oscilloscope input is connected to a signal source, initiating
autoscale will setup the Oscilloscope controls using the signal connected
chosest to channel 1. If a signal is not found on input 1 then input 2 is
used,

Measurement Time. The time it takes to complete 8 measurement is
dependent on the input signal, acquisition type, and completion

criteria. Under certain circamstances, & single measurement can take
many hours to complete. See Appendix C, Optimizing Measurements,
for additional information on measurement techniques.

Numeric Results. Set SYSTem:HEADer to OFF to return numeric
data.

Dighize. This measurement could be performed without digitizing the
waveform, however the returned results will not be as accurate or as
consistent as when using the digitize command.
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Example: Manual This example uses the Oscilloscope module to measure the fall time
Fall Time of a signal connected to Input 1 using a 1MQ 10:1 probe. The expected
Measurement inputisa 1.5V ¢lock at 10 MHz. The user is notified if the returned
measurement results are not within specific limits.

Notes When measuring fall time, the trailing (negative-going) edge of the
waveform must be present. In order to obtain accurate results (example
signal is a elock pulse-minimum fall time):

+ the time base should be setup so the falling edge is maximized
over the time base range, and

e the trigger should be set so the falling edge is centered.

INPUT 1

\ —t
N\
OSCILLOSCOPE
MODULE

Figure 3-7. Example: Manual Fall Time Measurement

332 Using the Oscilloscope with COMP

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Execute:

10

20
30

40

50

60

70
80

90

100

110

120

130
140

150
160

OUTPUT 70905;"SYST:HEAD OFF"

QUTPUT 70%05;~*CL3"
QUTEOT 70905;"*RSI"

QUTPUT 70905; "CHAN.:PROB 10"

QUTEUT 70905;"CHANL :RARG 2"

OUTPUT 70805;"TIM:RANG 100NS™

OOTPOT 70905 "TRIG:SOUR CHAN1®
QUTPUT 109057 *TRIG:SLOP NEG™

OUTPUT 7090%;"TRIG:LEV ,73"

OUTPUT 70505;“DIG CHAN1™

QUTPUT 70905;"MEAS:S0UR CHAML®
OUTRPUOT 70505;"MEAS:FALL?"

ENTER 70905;Results
IF Results<2lE-% THEN 160

PRINT "Measurement out cof Spec”

END

System headers off to read
numeric datc

Clear status.

Resets the 1 to its
default state (table 3-2),

Set input 1 probe attenuation
factor ot 10:1.

Set input I full scale vertical range
to 2 volts (expected input is 1.5V),
Set full scale horizontal range to
100 ns (expected period).
Trigger source to channel 1.
Trigger slope to negative (to
ensure falling edge is acquired).
Trigger level to .75 volis
(approximately one-haif the
expected input).

Digitize channel 1 using defaulit
acquisition parameters (see iable
3.2).

Measure channel 1.

Perform fall time measurement
ord return results.

Enter measurement results.
Verify measurement results are
lese than than 21 nsec.

Print measurement flag.
Terminate program.

Comments

Signal Connection. An input signal must. be connected to the

Oscilloscope before initiating a measurement, and remain connected

until the measurement is terminated.

Probe Attenuation Factor. Probe attenuation factor should be
entered before the range and offset parameters. Setting the probe
attenuation factor does not change the input sensitivity, but does scale
the vertical and trigger parameters to compensate for the entered factor.

Range. Both vertical (CHANnel) and horizontal (TIMebase) RANGe
parameters are specified for full seale axis, and not per division
values.

Measurement Time. The time it takes to complete a measurement is
dependent on the input signal, acquisition type, and completion

criteria. Under certain circumstances, a single measurement can take
many hours to complete. See Appendix C, Optimizing Measurements,
for additional information on measurement techniques.
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Example: Jitter This example uses the Oscilloscope module to measure jitter of a
signal

Measurement connected to input 1 nsing a 1M 10:1 probe. The expected input is a
1.5 V clock at 10 MHz.

Notes When messuring jitter, the leading (positive-going) edge of the
waveform must be present.

Figure 3.8. Example: Jitter Measurement
Execute:

10

20
9

40

50

60

70
80

90

160
110

QUTPUT

QUTPOT
QUTROT

QUTPUT

OUTPOT

OouTPUOT

QUTPUT
ouUTPUT

ouTPOT

QUIPOT
QUTFUT

70505; "SYST:HEAD QFF*

708Q5; "=CLS"
T0305; " *RST"

70905;"CHAN1:PROE 10"

709205; "CHANL :RARG 2™

70905; "TIM:RANG 100HS™

T0905;TRIG:50UR CHANL"
70905;“TRIG:8LOP POS"

70905; "TRIG: LEY ,75%

70805, "TIM: SAMP REP™
70905, "AQU:TYPE ENV*
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System heudcn off to read
numernic dato.

Clear status.

Resets the Oscilloscope to its
default state (table 3-2).

Set input 1 probe attenuation
Jactor at 10:1.

Set input 1 full scale vertical range
to 2 volts (expecied input is 1.5V)
Set full scale horizonial range to
109 ns {expected period).

Trigger source to channel 1.
Trigper sIope o pasitive (1o ensure
lsading edge is avquired).

Trigger Izval to .75 volts
(approximately one-half the
expecied input).

Sampie mode to repetitive.

Acquirition type to envelope (for
Jitter measurement).
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120 OUTPOUT 7080%5;"DIG CHAN1™ Digitize channel I using default
acquizition parameters (see lable
3-2).

130 OUTPUT 70305;"STOR CHANI, WMEM1" Store measured waveform in
waveform memory pair 1/2
{envelope mode),

140 QUTPUT 70%05;*MEAS:;S0UR WMEML,WMEMZ™
1/2

150 OUTPUT 70905;"MEAS:DEF DEL,POS, 1, MIDD,POS, 1, MIDD"
Define as delay measurement
to first positive edge midpoint.

160 OUTPUT 70905;*MEAS:DEL2Z" Perform delay measuremant and
return results.

170 ENTER 70905;Results Enter measurement results.

180 PBRINT Results Print jitier mecasurement results.

190 END Terminate program.

Comments Signal Connection. An input signal must be connected to the
Oscilloscope before initiating a measurement, and remain econnected
unti] the measurement is terminated.

Probe Attenuation Factof. Probe attenuation factor should be
entered before the range and offset parameters. Setting the probe
attenuation factor does not change the input sensitivity, but does scale
the vertical and trigger parameters to compensate for the entered factor.

Range. Both vertical (CHANnel) and horizontal (TIMebase) RANGe
parameters are specified for full scale axis, and not per division
values,

Measurement Time. The time it takes to complete 2 measurement is
dependent on the input signal, acquisition type, and completion
criteria. Under certain circumstances, a single measurement can take
many hours to complete. See Appendix C, Optimizing Measurements,
for additional information on measurement techniques.
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Example: Using
Delay Trigger

The trigger is setup in the delay mode to qualify on the first rising
edge of the first burst, delay for 2.5usec to obtain a stable waveform,

then trigger on the fifth edge (middle) of the second burst. The
expected input is a 1 V burst pulse with ten 5 MHz bursts that repeat

every B0psec,
Note For the example, the parameters ave setup using autoscale, then
adjusted as required.
100000 ps 0.00000 & 100000 s =250000 s 0.00000 § 25000 5
am 5 plic
Figure 3-89. Example: Using the Delay Trigger
Execute:
10 OUTPUT 70505;%=CLS" Clear status,
20 OQUTPUT 70905;"*RST~ Resets the Oscilioscope to itz
default state (table 3-2).
30 OQUTPUT 70$05; AOT" Perform an autoscale.
40 OQUIPUT 70905;"TRIG:MODE DEL™ Delay trigger mode.
50 OUTPUT 7030%;"TRIG:QUAL:EDGE" Qualify mode to edge.
60 OUTPUT 70905;"IRIG:DEL TIME,2.50S" Delay time to 2.5usec to obtain a
stable trigger.
70 OUTBUT 10905;“TRIG:0CC 1 Trigger on first event.
80 OUTPUT 70905;“TRIG:OCC:SLOP POS® Trigger on rising edge.
90 CUTPUT 70905;"TRIG:OCC:SOUR CHAN1™ Trigeger source to channel 1.
100 QUTPUT 70905; "TRIG:SLOP POS" Trigger on rising edge.
110 OUTPUT ?70905;"TRIG:SOUR CHAN1Y Trigger source to channsl 1.
120 OUTPUT 10905;"TIM:RANG SUS" Time base to Susec full scale.
13¢ OQUTBRUT 0905;"TRIG:0CC 5% Trigger on fifth event.
140 E¥D Terminate program.
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Comments Delay Trigger Qualify Modes. In delay mode, a trigger can be
qualified using edge, pattern, or state mode before the delay is defined.

Muttiple Signal Connection using Autoscale. When more than
one Oscilloscope input is connected to a gignal source, initiating
autoscale will setup the Oscilloscope controls using the signal connected
closest to channel 1. If a signal is not found on input 1 then input 2 is
used.

After Triggering. After a delay trigger is setup, any parameter can be
measured, the waveform data ean be digitized and measured, or read
over the bus,

Maasurement Time. The time it takes to complete a measurement iz
dependent on the input signal, aequisition type, and completion

criterian. Under certain circumstances, a single measurement can take
many hours to complete. See Appendix C, Optimizing Measurements,
for additional information on measurement techniques.
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Example: Limit Testing This example uses the Oscilloscope module to measure the frequency,
duty eyele, and peak-to-peak voltage of a signal connected to Input 2.
The expected input is & 1 Vp-p, 10 MHz, 50% duty cycle sinewave. If
any of the the input signal measured valies are not within the
specified limits, the waveform will be saved in waveform memory 1,
and the test will stop.

Note For the example, the parameters are setup using autoscale, then
adjusted as required.

]

A E=X=XIX1s|

n

|

QUTPUT COMMAND OSCILLOSCOPE
MODULE MODULE

Figure 3-10. Example: LImit Testing

Execute:

05 DIM Results$[23) String for foilure results.

10 CQUTEUT 70905;"*CLS" Clear status.

20 OUTPUT 70905;"*RST" Resets the Oscilloscape to its
default state (table 3-2).

30 OUTPUT 70905;“AUT" Perform an autoseaie (no signal
connected o channel 2).

40 QUTPUT 79905;"“TIM:;RANG 200E-9" Set full scale horizontal range to
200 ns (expected period)

SO QUTPUT 7090%; “MEAS:SCR® Clear measurement queue.

60 OUTRUT 7090%5; “MEAS:SOUR CHANZ® Measure channel 2.

70 OUTPUT 70905; "WAV:SOUR CHAN2® Violation source ig channel 2.

BC OUTPUT T0905; "MEAS:FREQ* Start a continuous frequency

measurement on channel 2.
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90 OUTPUT 70905; “"MEAS:COMP FREQ, 10,.5E6, 5,.5E6"

100 GUTPUT 709%03; "MEAS:DUTH Start a continuous duty cycle
measurement on channel 2.

Configure a limit test for duty
cycle measurement with
acceptable resuits from 45 to 55%.

110 OUTPUT 70905; "MEAS:COMP DOUT, 55, 45"

120 OUTPUT 70%05; "MEAS:VPE® Start a continuous peak-ta-peak
voltege measurenent on channe!
2

130 OUTPUT 7090S: "MEAS:COMP VPP,1.2,0.8V"
Configure a limit test for peak-to-
peak voltage meosurement with
aceeptable results from 0.8 to
1.2Vp-p.

140 CUTPUT 70905; "MEAS:POST STOP® Stop limit test after violation.

150 OUIPUT 70905; "MEAS:DEST WMEML™ Waveform memory 1 is the
destination for limit test

160 OUTPUT 7T0905; "MEAS:LIM MEAS™ Start imit test,

170 OUTPUT 10905; “LTER?" Has limit test failed?

180 ENTER 70%05; Fail Read resulis.

190 IF Fail=0 TEEN 170 Read limit test event register until

200 OUTPUT 70803; “MEAS:RES?" Query instrument to return failed
measurement resulis.

280 ENTER 70905; ResultsS Read measurement results.

290 PRINT Results$ Print measured results.

310 EXD Terminate progrom.

Comments Violation Choices: The limit test can be stopped or continued after a
violation has been found. If desired, the data associated with the
violation can be szaved in waveform memory.

Determining Limit Test Status. Failures can be determined by
reading the limit test event register (LTER?) and/or by analyzing the
measurement results (RESults?).

Limit Test on More than One Channel. Limit tests can be
performed on up to three messurements, on up to two different channels
at the same time by stepping through the MEASure:SOURce parameter.
Only one channel can be specified as the destination (using the
MEASure:DESTination command) as the saurce when saving the limit
test violation data.

Multiple Signal Connection using Autoscale. When more than
one Oscilloscope input is connected to a signal sonrce, initiating
autoscale will setup the controls using the signal connected closest to
channel 1. If a signal is not found on input 1 then input 2 is used.
Measurement Time. The time it takes to complete a measurement is
dependent on the input signal, acquisition type, and completion
criteria. Under certain circumstances, a single measurement can take
many hours to complete. See Appendix C, Optimizing Measurements,
for additional information on measurement techniques.
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Recalling and Saving This section contains information about saving and recalling
States current Oscilloscope module states.

Storing States The *SAV <numeric_state> command saves the current instrument
state. The state number (1-48) is specified in the <numeric_state>
parameter. All of the Oscilloscope and measurement setup parameters
are saved.

Recalling States The *RCL <numeric_state> command recalls a previously saved or
existing state.

¢ Enter the number 0 in the <numeric_state> parameter to recall
the configuration prior to executing the AUToscale, *RCL,
CHANnel:ECL, or CHANnel:TTL. commands.

* Enter the number (1-48) in the <numeric_state> parameter of the

desired saved state. If *SAY was not previously executed using
the selected number, the Oscilloscope module will generate an

error.
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Recalling and Storing fThis section contains information about recalling and storing

Waveforms

Note

current Oscilloscope module waveforms. These controls allow for:
* Storing
* Viewing
* Blanking

The following discussion is intended to provide only 2 brief overview of
the necessary commands required for basic operation. For a complete
list and description of these commands, see Chapter 4, STORe, VIEW,
and BLANk.

Storing Waveforms

The STORe command is used to save an active, previously stored, or
function waveform in a nen-volatile waveform memory location. The
following waveforms are available for viewing:

CHANRnel 1-2 - active waveform from input 1-2

WMEMory 1-4- stored in waveform memory {(non-volatile)

FUNCtion 1-2 - function waveform (+,—X,inverted,only)
You store a waveform with the following command:

STOR xxx.yyyy (xxx = source waveforn CHANt-2, WMEM1-
4, or FUNC1-2 and yyyyc= memory
destination WMEM1-4)

Whatever is present at the specified source (waveform, baseline, etc) is
what will be saved in the specified memory destination.

Viewing Waveforms

The VIEW command is used to present an active, previously stored, or
function waveform. The following waveforms are available for
viewing:

CHANRel 1-2 - active waveform from input 1-2
WMEMory 1-4- stored in waveform memory (non-volatile)
FUNCtion 1-2 - function waveform (+,- X inverted only)

You view a waveform with the following command:
VIEW xxx (xxx = CHAN1-2, WMEM 1-4, or FUNC 1-2)
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Note

Bianking Waveiorms

The BLANk command is used to stop presenting an active, previously
stored, or function waveform. The following waveforms are available
for blanking: .

CHANnel 1-2 - active waveform from input 1-2
WMEMory 14- stored in waveform memory (non-volatile)
FUNCtion 1-2 - function waveform (+,- X inverted,only)
You blank a waveform with the following command:
BLAN xxx {(xxx = CHAN1-2, WMEM 1-4, or FUNC 3-2)

All unused channels shounld be blanked. See Appendix C, Optimizing
Measurements, for additional information.
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rﬁnn g the
oscope

Artisan Technology Group - Quality Instrumentation ..

This section summarizes the guery commands you can use to
determine the configuration or state of the Oscilloscope. All
commands end with the "?" which puts the data into the output buffer
where vou can retrieve it to your computer. See Chapter 4 for more

information.,

Unless otherwise specified, <n> is the channel number (1 or 2).

Query
ACQuire
COMPleta?
COUM?
POINts?
“TYPE?

BNC?

CAl ibrate
:REPart? CHANnelan>
TNULI?

CHANnel<n>
COUPlng?
:HFRejact?
1 FReject?
OFFSat?
PROBe?
:RANGe?

FUNCton<n>
OFFSet?
‘RANGe?

LTER?

MEASUuUre
ALL?
:COMPare?
:CURSor? <ones

:DEFina? <xxoes

:DELay?
‘DESTination?
:DUTyeycle?
ESTA?
‘ESTOp?
sJFALLtime?
FREQuency?
LOWer?
MODE?
NWIDth?
:OVERshoo1?

Description

Asquire subsystem queries
Acquisition complete value
Acquisition count value
Acquisition points value
Acquisition type

AC Cal, DG Cal, Triggers output

Calibrate subsystem queries
Calibration report
Cument timea null values for channel pair 1-2.

Channal subsystem queries
Channal's coupling

Channel's low pass filkker state
Channel's high pass fiter state
Channel's ofiset value
Channal's probe attenuation
Channel's range vahie

Function subsystem queries
Function offset value
Funetion range value

Limit test event registar vaiue

Measure subsystem quaries

Measura all parameters, return results

Limit tast compare mode and values

Cursor (time/voltage) value, where xxxx is
the type

Measurement definition (delay and pulse
width), where 0 is measurement and
parameters

Megrsure delay, raturn results

Destination for fimit test viotation

Measure duty cycle, retum resulis

Edge start marker position

Edga stop marker position

Measure fall ime, return resulks

Measure frequency, return resulits

Lower thresheld value

Measurement mode definitions

Measure negative pulse width, retum results

Measure overshoot, retumn resuhts
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Querying the Oscilloscope — Continued

Unless otherwise specified, <n> is the channe! number {1 or 2).

Query Description
MEASure—Continued Moaswra subsystem queries
:PERibd? Measure period, retum results
POSTiailure? Limit test post-failure instruction
PRECision? Always retums COARse
‘PREShoot? Maasura preshoot, return results
PWIDth? Measure positive pulss width, retuen results
‘RESults? Maasurement quaue contents
RISetime? Maasure rige time, ratum results
SOURce? Measurement source setting
STATistics? Statistics mode
‘TDELta? Time differenca batween markers
‘TMAX? Time at maximum vokage
TMIN? Time & minimum voltage
:TSTAt? Time start marker position
TSTOp? Time stop marker position
TTVOLI? exxxxs Tume interval betwean trigger and defined
avent, where xxox is defined event
UNITS? Threshold level units
UPPar? Upper threshold value
VACRms? Measure AC RMS voltage, return results
‘VAMPIlitude? Maoasure voitage ampiitude, return results
‘VAVerage? Measure average voltage, retum rasults
VBASe? Measurs base voltage, ratum results
NDCRms? Moasure OC RMS voltage, relurn results
VOELta? Volage differance between markers
VMAX? Mezasure maximum vollage, relumn results
‘VMIN? Measure minimum voliage, retum results
VPP? Masasure peak-to-peak voltage, retumn
resuits
:VRELative? Cument rekative vollage stop marker position
VRMS? Measure RMS voltage, return rosults
‘VSTA? Voltage start marker position
VSTOp? Vokage stop marker position
VTIMe? wnooms Voltage level at spacified time, whara o is
time
VTOP? Measure top voltage, retum rasulis
WCOMpare Waveform comparison subsystem querias
‘ALLowance? Allowable civisions salected
COMPare? Channol and waveform memories selected
:DESTination? Destination for limit comparison violation
POSTiailure? Comparisan post-fallura instruction
MEMory Memory subsystem querias
‘VME
:ADDRess? Memoty addrass selected
MAP? Measurament result addrass and size
‘SIZE? Memory size
STATe? Overall VME memory state
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Querying the Oscilloscope — Continued

Unless otherwise specified, <n> is the channel number (1 or 2).

Query

OUTPut
:ECLTrg<xuxx>
[[STATe]?
:EXTemal
[(STATe]?
[:STATe}?

POWerup?

SUMMary
{QUEStionable?
:CALibration?
LHANnel<n»| EXTemal?
AD?
DELay?
GAIN?
HYSTeresis?
4. TRigger?
OFFSet?
INULI?
TRIGger?
:DCALbration?
:PROBe?
TEST?
:ACQuisition?
:AD?
:ATRigger?

DA?
LTRigger?

:TMebase?

INTerpolator?
RAM?
:ACQuisition?

NVOLatile?
SYSTem?
‘ROM?
‘NPRotect?
SYSTem?

SYSTem
‘ERRor? <xxxe

:HEADer?
‘LANGuage?
LONGlorm?
‘NVPRotact?
SETup?

Description

QOutput subsystem quaries

Select ECL frigger bus iine (0-1)

Enable state of ECL trigger bus line selected
Front panel trigger connector

Enable state of front panel trigger

Owvarall output state

Powerup state

Summary subsystem commands

Questionable event regisier value

Catibration event register value

Input's evant register value

Input’s AD event register value

input's defay event register vaive

input's gain evenl register value

Input’s hysteresis event register vaiue

Input's logic trigger event register value

Input's olfset event regisier value

Input's time null event register value

input's trigger avent register value

Default calibration event register value

Probe avent register value

Test event register value

Acquisition test @vent register value

Acquisition test AD event ragister value

Acquisition test analog trigger event register
value

Aoquisition test DA event register value

Acquisition test logic trigger event register
value

Acquisition test time base event register
value

Tima base interpolator avent register value

RAM test event register valus

Acguisition RAM test event register value

Display RAM test event register value

Non-volatile RAM test svent register value

Sysiem RAM test event register value

ROM test event register value

Non-protected RAM test event register value

System ROM test event register value

System subsystem queries

Eror number and massages, where X
specKies message type

Command header siate

Programming language selected
Command haader form

Non-votatiie RAM protect mode
Satup data (block)

Using the Oscilioscope with COMP 345

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Querying the Oscilloscope — Continued
Unless otherwise specified, <n> is the channel number (1 or ).

Using the Oscilloscope with COMP

Query Description
RUN? Current acquisition state
STATus? <xxxxs Channel, function, or waveform memory
status, where xxxx is source
TER? Trigger event register value
TiMebase Time base subsystem queries
:DELay? Time base delay valus
:MODE? Time base mode
:RANGa? Time base range value
‘REFeronca? Delay refatence selection
TRIGger Trigger subsystem quatias
“CONDition? Trigger condition and values
‘DELay? Trigger delay type (time or event) and value
SLOPe? Trigger delay slope selected
:SOURCce? Trigger delay source selected
:(FIELd? TV Trigger field seiected
tHOLDof? Trigger holdo!f type (time or events) and
value
A EVel? Teigger level value
LINE? TV Trigger line selected
hOGie? Logic lavel selacted
:MODE? Trigger mode selected
OCCurrence? Oceurrance valus
SLOPe? Occurrence slope selected
:S0URce? Occurrence source selacted
:PATH? Source selectad for logic command
POLarity? TV Trigger polarity selecied
QUALity? Qualily mode selected
:SENSitivity 7 Trigger sensitivity selected
SLOPe? Trigger slope salectad
SOURce? Trigger source salecied
:STANdard? TV Trigger standard selected
WAVedorm Waveform subsystem
:COUNt? Abwvays retums 1
‘DATA? Waveform data (block)
FORMat? Waveform data format selected
BYTeorder? Order bytes are read
POINis? Waveform data points value
PREamble? Preamble (block)
SOURce? Wavetorm source selected
TYPE? Waveform data type selectad
HKINCrement? Time difference of data points
XORigin? Time of first data point
XREFarence? Always retuens 0
¥YINCroment? Voltage difference of data points
YORigin? Voltage at conter of wavelorm
‘YREFerence? Data point at y-origin

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Contents

o ——

Chapter 4 — Oscilloscope HP 54510A Compatible
Language Command Reference

Using This Chapter ........coeiiiiummiiiiiaieiiiiiee e e eee v 41
Command TYPeB ...o.eirurnieiniiet et eeevaerearaneraneonesesennn s, 4-1
Common Command Format............evvuieverneenrrvnreinsesseronmnsnnn.. 4-1
COMP Command FOormat.........co.ovuemeniaineiueenenvnesneeeeeeninnnns 4-1
Linking Commands.........c.ceuievieniirenieeniaeimenennseessresoemsonns 44
COMP Command Reference..........vvvuirieiirerinneneeesenesseennsseennnns 44
ACQuire Subsystem......ccoccevrimmiiiriiiiiiiineeirierieisreeeen s, 4-5
CALibrate SUbSYSEENt.........ceoievmio i ieee e eee e 411
CHANNEl SubSYSUeM .. ..vuenieiinnnmeinirirnieiiriasineererenensensineennenns 4-18
FUNCtion Subsystem. .. ......vevuiuiniieiteneee e enearsesesmeeeeeeee oo 426
MEASuUTe Subsystem.......occoeuiimenieemenerernesseoneeeeeesemseeonsesan s 433
MEMory Subsystem........ccccooerieciiivrmrmvirieeeeecnreonsesennnennn, 497
OUTPut Subsystem ......cc.ocuiiiinniineiinnieeinerreeieseneneererenn o, 4-105
Root Level Commamnds...........ccooooiviiirmeniieeiereeenreessensemennseeenn, 4-108
SUMMary Schsystem................. Teresesstararesereioasetnanataritatinses 4123
SYSTem Subsystem......couuiiuiiiiiviiiioricieienreeeeeeeeeseeesmr e 4-157
TEST SUbSYSAM .....evinineeeeceei e e ees e rn e, 4-165
TIMebase Subsystom ........c.iuiuiririreriiiiiinisesiennrecseernrnseennsons 4-158
TRIGger Subsystem ...........ooeivinitiniieeae et oee e 4177
WAVeform Subsystem............ccooooviiiiiiommeiir e, 4203
Command Cross Reference to SCPI Commands............ocuveueroruvconns 4218
Command Cross Reference to HP 54510A Commands.................o...... 4.222
Common Command Reference...............ccooovuvnvnneinoeeneminsinnoees 4224
Command Quick Reference.........c.couveiieniniiieenieenreeeeeeeenessonennss 4225
COMP Commands Quick Reference .........ccooveervovevmorenensennnnsnonn 4-225
IEEE 488.2 Common Commands Quick Referenee ......................... 4.238

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



4

Oscilloscope HP 54510A Compatible Language
Command Reference

0 NN,

Using This Chapter  This chapter describes Hewlett-Packard 54510A Compatible Langnage
(COMP) commands and summarizes IEEE 488.2 Common (*)
commands applicable to the Oscilloscope module.

See the HP 54510A Programming Guide for additional information on
COMP and common commands. This chapter contains the following

sections:
¢ Command TyPes....ccoouvuiiniieniiiariinirnrsrrerrerenrnrasns Page 4-1
* COMPCommand Reference...........ccccvuvveninennnnnnnnn. Page 4-4
* Command Cross Reference to SCPI commands.......... Page 4-218
¢ Command Cross Reference to HP54510A commaends .., Page 4-222
¢ Common Command Reference...........cocoivnnninsnnnns Fage 4-224
* Command Quick Reference....................cceeeo..... Page 4.225

Command Types Commands are separated into two types: IEEE 488.2 Common
Commands and Hewlett-Packard 54510A Compatible Language
(COMP) Commands,

Common Command The IEEE ¢88.2 standard defines the Common Commands that
Format perform functions like reset, self-test, status byte query, ete. Common
commands are four ot five characters in length, always begin with the
asterisk character (*), and may include one or more parameters. The
command keyword is separated from the first parameter by a space
character. Some examples of Common Commands are shown below:

*RAST *CLS *STB?

COMP Command The COMP commands perform functions like setting parametars,
Format performing measurements, querying instrument states, and retrieving
data. A subsystem command structure is a hierarchical structure that
usually consists of a top level (or root) command, one or more lower
level sub commands, and their parameters. The following example
shows part of a typical subsystem:
SUMMary
:PRESet

:QUEStionable
:CONDition?

SUMMary is the root command, :PRESet and :QUEStionable are the
second level sub commands, and :CONDition is a third level query.

COMP Command Reference 4-1
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4-2

Command Separator

Abbreviated Commands

implied Commands

A colon () always separates one command from the next lower level
command as shown below:

SUMMary:QUEStionable:CONDItion?

Colons separate the root command from the second level command
(SUMMary:QUEStionable), and the second level from the third level
query (QUEStionable:CONDition?).

The command syntax shows most commands as a mix of upper and
Jower case letters. The upper case letters indicate the abbreviated
spelling for the command. For shorter program lines, send only the
abbreviated form. For better program readability, you may send the
entire command. The instrument will only accept either the
abbreviated form or the entire command.

For example, if the command syntax shows TIMebase, then TIM and
TIMEBASE are both acceptable forms. Other forms of TIMebase, such
as TM will generate an error. You may use upper or lower case letters.
Therefore, TIMEBASE, and TIMeBaSe are acceptable.

Implied commands are those which appear in square brackets ({ J) in the
command syntax. (Note that the brackets are not part of the command
and are not sent to the instrument.) Suppose you send a root level and
second level command, but do not send the third level implied
command. In this case, the instrument assumes you intend to use the
impilied command and it responds as if you had sent it. Examine the
portion of the SUMMary subsystem shown below:

SUMMary
:QUEStionable
[:EVENY?
The third level query [:EVENL]? is implied. T'o query the instruments
operation event register, you can send either of the following command
statements:

SUMM:QUES? or SUMM:QUES:EVEN?

COMP Command Reference
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Parameters Parameter Types. The following table contains explanations and
examples of parameter types you might see later in this chapter.

Paramater Type Expianations and Examples
Numeric Accepts all commonly used decimal raprosentations |

of numbers inciuding optional signs, decimal points,

and sciantific notation.

123 or 1.2362; ~123 or —1.23E2; 123, 1.23E~1, 0r

1.23000E-01.

Accepts all commonly used suffixes with decimal
representations of numbers including optional signs,
and decimal points.

.123S at 123MS; 12340HM or 1.234KCHM.
Voltage = "UV" for E=6, "MV* for E-3, "V" for
EOQ, "KV" bor E3.
Percant = “PCT".
Ohms = OHM, "KOHM" jor E3, "MOHM" for

E6.

Frequancy = “HZ" for EQ, "KHZ" for E3, "MHZ" for
ES, "GHZ" for E9.

Time = "PS" for E-12, "NS"for E-9, “US" for

E-6, "MS" for E-3, "S* for EO.

Special casas includa MIN and MAX.

MiIN (selacts minimum value available), and MAX
(selacts maximum value available).

Boolean Represents a single binary conciion that i aithar truey
or laise.

1ot ON; 0 or OFF

Block Dedinfte block program data format specied in [EEE |

488.2.

Discrete Selects from a finkle huMber of values. These
parameters yse maemonics 10 represent aach valid
satting.

An example is the TIMabase MODE <mode-
g?:gland where <mode> can be AUTo, TRIGgered, of
ls.

Optional Parameters. Parameters shown within square brackets ([
D are optional parameters. (Note that the brackets are not part of the
command and are not sent to the instrument.) If you do not specify a
value for an optional parameter, the instrument choosez a default
value. For example, consider the MEM:VME:ADDR? {<MIN | MAX>]
command. If you send the command without specifying a parameter,
the present external VME memory address is returned. If you send
the MIN parameter, the command returns the lowest address
available (2097152). If you send the MAX parameter, the command
returns the maximum address available (14647294). Be sure to place a
space between the command and the parameter.

COMP Command Reference 4-3
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Linking Commands

COMP Command
Reference

Parameters Out of Rango - Set to Limit. If an out of range
parameter is automatically adjusted to an acceptable value, bit 10 in the
SUMMary:QUEStionable register will be set true (1). For example, if
CHANnell:PROBe 0.1 is entered, the value is set to 0.9 (Jlowest available
setting) and bit 10 is set to "1".

Linking IEEE 488.2 Common Commands with COMP
Commands. Use a semicolon between the commands. For example:

*CLS;*RST;CAL:REP? CHAN1

Linking Multipte COMP Commands. Use both a semicolon and a
colon between the commands. For example:

CHAN1:COUP AC;:TIM:RANG?

COMP also allows several commands within the same subsystem to be
linked with a semicolon. For example:

CAL:SCAL:VERT::CAL:SCAL:BCAL
or
CAL:SCAL:VERT;BCAIlL

This section describes the Hewlett-Packard 54510A Compatible
Language (COMP) commands for the Oscilloscope module.
Commands are listed alphabetically by subsystem and also
alphabetically within each subsystem. Command guides are printed in
the top margin of each page. The left guide indicates the first command
listed on that page. The right guide indicates the last command listed
on that page. Where only a single command appears on a page, the left
and right guides will be the same.

44 COMP Command Referance
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ACQulire ACQuire

ACQuire The ACQuire command subsystem is used to set up the conditions to
acquire waveform data prior to executing a DIGitize command. This
subsgystem selects the type of data, the number of averages, the number
of data points, and the completion eriteria.

Note The term "Time Buckets” is defined as — the time range divided
into & specific number of horizontal time points (as defined by
ACQuire:POINts command), each with an equal and fixed time
associated with it

Subsystem Syntax ACQuire
:COMPlete <compiete>
:COMPlete?
COUNt <count>
:COUNt?
POINts <points>
:POINts?
TYPE cmode>
‘TYPE?

COMP Command Reference 4-5
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ACQuire:COMPIlete ACQuire:COMPlete?

:COMPlete ACQuire:COMPlete <complete> specifies the completion criteria
for an acquisition. Specifies what percentage of the time buckets need
to be "full” before an acquisition is considered complete.

Paramaters
Parameter Parameter Range of Vaiues Default
Name Type Units
complets numerie Oto 100 PCT

Example Set acquire complete to 350%

The following example illustrates the use of the ACQuire:COMPlete
command only. Chapter 3 contains an example on performing a
complete digitizing operation.

ACQ:COMP SO Acquire complete is 50%

Comments * Time Buckets = "full't A time bucket is considered "full"
dependent on the ACQuire:TYPE selected as follows:

ACQuire:TYPE NORMal: The instrument only needs one
data point per time bucket for that timne bucket to be considered
full.

ACQuire/TYPE AVERage or ENVelope: A specified
number of date points per time hucket {set using
ACQuire:COUNt) must be acquired.

¢ Recommended Completion Value: 60% is the recommended
completion criteria for repetitive acquisition. See Appendix C,
Optimizing Measurements, for additional information on
measurement techniques.

» Completion of 0%: If the complete value is set to 0, then one
acquisition cycle will take place.

* Related Commands: ACQuire:.TYPE, COUNt.
¢ *RST Condition: Defaults to 100%.

:COMPIlete? ACQuire:COMPlete? returns the completion value (in percent) for
the currently selected mode. The value is sent to the output buffer.

Example Querying acquire complete
ACQ:CoOMP S0 Acquire complete is 50%

ACQ: COMP? Query instrument to return acquire
complete value

antar statemant Enter vaiue into computer

4-6 COMP Command Reference
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ACQuire:COUNt

:COUNt

Parameters

Example

Commaents

:COUNt?

Example

Comments

ACQuire:COUNt?

ACQuire:COUNt <count> selects the number of values to be
averaged, in AVERage mode, for each time bucket before the
acquisition (for that time bucket) is considered complete. In
ENVelope mode, count selects the number of times the time bucket is
hit.

Parameter Parameter Range of Values Defaulf
Name Typa Units
count numeric 110 2048 none

Set acquire count to 64

The following example illustrates the use of the ACQuire:COUNt
command only. Chapter 3 contains an example on performing a
complete digitizing operation.

ACQ:COUN 64 Acquire count is 64

* Acquire Type: Count values accepted are dependent on the
ACQuire:TYPE currently selected, as follows:

ACQuire:TYPE NORMal: Count is not used in this mode.
Any value from 1 to 2048 can be entered, but is disregarded.
Query will always retarn a 1.

ACQuire:TYPE AVERage and ENVelope: When selected,
the acceptable values are from 1 to 2048, however the entry will
be rounded to the nearest power of 2.

¢ TIMebase:SAMPie REPetitive: ACQuire:COUNt is only used
in REPetitive mode.

¢ Related Commands: ACQuire:COMPlete, TYPE.
*» SRST Condition: Defaults to 8.

ACQuire:COUNt? returns the currently selected count value. The
value is sent to the output buffer.

Querying acquire count
ACQ:COUN 64 Acquire count is 64
ACQ:COUN? Query instrument fo return acquire
count value
enter statement Enter value into computer

* Acquire Type Normal: When ACQuire:TYPE NORMal is
selected, a count query will always return a 1.

COMP Command Relerence 4-7
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ACQuire:POINts

:POINts

Parameters

Example

Comments

:POINts?

Example

ACQuira:POINts?

ACQuire:POINts <points> selects the number of time buckets for each
acquisition record. When operating in the repetitive mode, the only
asceptable value is 500, When operating in the real-time mode,
acceptable values are 500 or 8000, TIMebase:SAMPIle sets mode.

Parameter Parameter Range of Values Default
Name Type Units
poinis numeric S500J8000 none

Set acquire points to 500
The following example illustrates the use of the ACQuire:POINts
ecommand only. Chapter 3 contains an example on performing a
complete digitizing operation.

ACQO:POIN 500 Acquire points are 500

+ Entering Points: Any value between 0 and 1023 can be entered,
however entry will be adjusted to 500. Any value entered that is
»1024 will be adjusted to 8000. Values entered >1024 in repetitive
mode will be adjusted to 500.

» Waveform Points: To determine the ACTUAL number of time
buckets acquired, send the WAVeform:POINts? query.

*» Related Commands: TIMebase:SAMPle, WAVeform:POINts?.
+» SBRST Condition: Defaults to 500.

ACQuire:POINts? returns the currently selected points value. The
vahue is sent to the output buffer.

Querying Acquire Points

ACQ:POIN 500 Acguire points gre 500

ACQ:POIN? Query instrument 1o return acquire
points value

enter statement Enter value inio computer
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ACQuire:TYPE ACQuire:TYPE?

:TYPE ACQuire:TYPE <mode>l,<length>][,<acquisitions>] selects the
type of acquisition that will take place when a DIGitize command is
executed. When RAWData is selected, the length and number of
acquisitions can be specified.

Parameters
Parameter Parameter Range of Valuas Default
Name Type Units
mode discrete NORMallAVERage| NonG
ENVeiope|RAWData
length numaric 4 to 8000 nong
acquisitions mameric Paa Datermining Acquisitions bobw' none

Example Set acquire type to average

The following example illustrates the use of the ACQuire:TYPE
command only. Chapter 3 contains an example on performing &
complete digitizing operation.

ACQ:TYPE AVER Acquisition type is average

Comments +« Selecting Mode: Mode is used to select how the acquisitions are
used when generating the waveform., See the ACQuire:TYPE?
query for more information on selecting acquisition type.

NORM=al: Used for general purpose type measurements. The
waveform reflects the last data point (hit) in each time bucket.
ACQuire:COUNt has no effect in this mode. length and
gequisition are not entered in this mode.

AVERage: Used when reduction of signal noise and
improved resolution is desired in repetitive timebase mode.
The waveform reflects a minimum of n acquisitions averaged
per time bucket, where r is the current ACQuire:COUNt value.
length and aequisition are not entered in this mode.

ENVelope: Used when measuring voltage or time jitter in
repetitive timebase mode. The waveform reflects the
minimum and maximum data points (hit) in each time
bucket. length and acguisition are not entered in this mode.

BRAWData: Used to return 16-bit binary data over the bus (in
WORD format). When selected, the number of points for each
acquisition (length), and number of acquisitions to be taken in
a single DIGitize operation (acquisition) are specified. Data
cannot be stored in waveform memories.

WAVeform:FORMat have no effect in this mode. This mode
is exited by selecting another ACQuire:TYPE.

» Entering Length: In RAWData mode, the number of points for
each acquisition (from 4 to 8000) can be specified as length. This
optional parameter can be entered with or without specifying

COMP Command Reference 4-9
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Example

Note

:TYPE?

To receive a correct WAVeform:PREamble? with the
corresponding 8000 point realtime acquisition, send the D1Gitize
or STOP command before sending the WAVeform:DATA?
command

Determining Acquisition: In RAWData mode, the maximum
number of acquisitions taken during & DIGitize operation are
determined by the length specified, and the limited buffer size
available (200,000 bytes per channel). The number of acguisitions
must satisfy the following condition:

buffer_size = [{length*2) +8]*acquisiiions

Where:
length (entered) is from 4 to 8000
buffer_size = 200,000 (maximum)

Determine how many acquisitions can be made on channel 1 at 500
points (length) as follows:

200,000 = [(2*500) + 8] * acquisitions

200000 _ .0

acquisitions = 1008

Each data point takes 2 bytes, and the time value
(WAVeform:XORigin) associated with each acquisition takes 8
bytes. If this optional parameter is used, length must also be
specified.

In shared memory, the buffer size is determined by
MEMory:VME:SIZE.,

Related Commands: ACQuire:COUNt, DIGitize,
WAVeform:TYPE?, WAVeform:FORMat, and
WAVeform:PREamble, MEMory:VME:SIZE

*RST Condition: Defaults to NORMal.

ACQuire;TYPE? returns the currently selected acquisition type, and
if applicable, length and number of acquisitions. The data is sent to
the output buffer. See ACQuire:TYPE command for more information
on available types.

Querying acquire type
Dimension statemant String fordais
ACQ:TYPE RAWD Acquigition type is raw data
ACQ:TYIPE? Query instrument fo reiurn

acquisition type, length, and number
of acquisitions (as required)

enter statement Enter value into computer

COMP Command Refersnce
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CALlbrate
CAlLibrate

Subsystem Syntax

CAlLibrate:PCALibration:ATTenuation:BCALIbration

The CALibrate command subsystem contains commands to perform
probe/self calibrations, and get channel-to-channel time nulls.

CALibrate
:PCALibration
:ATTenuation
:BCALibration
:CHANnel<number>
ITNUL] <time>
:REPort? <channel>
:SCALibration
:BCALjbration
:DCALibration
:DELay <channel>
:DOUTput <level>
:LTCalibration
TNUL! <channel_skew>
:VERTical
TNULI <value>
:TNULI?

:PCALibration:ATTenuation:BCALibration

Example

Commants

CALibrate:PCALibration:ATTenuation:BCALibration performs
an aitenuation calibration on the channel number specified by the
CAL:PCAL:ATT:CHAN command. Instrument calibrates channel
gain at the point connected to the Probe Comp/Cal/Trig Output connector
(probe, cable, etc). Probe attenuation is then ealeulated from the results,
and a correction is automatically entered in the correct
CHANnel<n>:PROBe setting.

Perform attenuation ealibration on channel 2

This example catibrates the channel gain on input 2. For the example, a2
10:1 attenuator probe is connected to the Probe Comp/Cal/Trig Output
connector from the Input 2 connector.

CAL:PCAL:ATT:CHAN2 Aftenuation calibration channel 2

Fause To connect probe to Probe
Comp [ Cal ! Trig Output from Input 2
connecior
CAL:PCAL:ATT:BCAL Perform attenuation calibration.
Correction automatically stored in
CHANZ2:PROB

* Valid Calibration: Channel gain is corrected using calculated
probe attenuation values from 0.9:1 to 250:1. If the measured results
cause the calculated attenuation factor to be out of this range, an
error will be generated.

= Related Commands: CAL:PCAL:ATT:CHANnel,
CHANnel<n>:PROBe.
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CAlLlbrate:PCALIbration:ATTenuation:CHANDe!

CALibrate:PCALibration:TNULI

:PCALibration:ATTenuation:CHANNel

Parameters

Example

Commants

:PCALibration:TNULI

Parameters

Comments

4-12

CALibrate:PCALibration:ATTenuation:CHANnel<number>
selects the channel number that will be calibrated when the
CAL:PCAL:ATT:BCAL command is executed.

Parameter Parameter Range of Values Default
Name Type Units
number nUMeric 102 nane

Set attenuation calibration channel to 2
CAL:PCAL:ATT:CHAN2  Attenuation colibration channel to 2
¢« Related Commands: CAL:PCAL:ATT:BCALibration.

CALibrate:PCALibration:TNULl <time> is used to set the timing of
channel 2 to correspond with channel 1. Use to eliminate any time
discrepancies between channels and minimise channel to channel
skew variations. Use to manually adjust any differences in cable
length,

Parameter Parameter Range of Values Detautt
Name Type Units
time numMenc =7ONS 1o +70NS 8
Set time null from channel 1 to 2 to 25 ns.
CAL:PCAL:TNUL 25E-9 Channel 1 to 2 time nuil to

25 nsec

e Query Time Null: Use the CALibrate.TNULI? query to return
current time null settings.

» CALibrate:TNUL] Command: This command is identical to the
CAlLibrate:TNUL] command.

» Related Commands: CALibrate:TNULIL
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CALibrate:REPOIM?
:REPort?

Parameters

Examplo

Commaents

CALibrate:SCALibration:BCALibration

CALibrate:REPort? <channel> is used to query the current
calibration status of the instrument. Each channel's status is queried
separately. The data is sent to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
channe! numearic CHANNein (=1 to 2)|EX Temal none

Query channel 2 calibration results

dimension statement Stringto kold data
CAL:REPozrt? CEAN2 Query channel 2 calibration resuits
anter statesant Enter value into computer

Returned Format: The calibration resulis are returned in the
following format:

CHANRel1 A/D X, Galn X, Offset X, Hysteresis X, Trigger X,
Delay X, Logic Trigger X

CHANnal2 A/D X, Galn X, Offset X, Hystoresis X, Trigger X,
Delay X, Time Null X

EXTernal Hystorosias X, Deolay X, Time Null X

Where X is "P"=Passed, "F"=Failed, "D"=Defaulted,
"C"=Corrupted. If X prefixed by a “**, indicates a new ROM
revision without a recalibration.

Related Commands: CAL:SCAL;:VERTical,
CAL:SCAL:DCALibration, CAL:SCAL:DELay,
CAL:SCAL:LTCalibration, CAL:SCAL.TNULL

:SCALibration:BCALibration

CALibrate:SCALibration:BCALibration is used to begin a self
calibration routine. The routine that is performed is dependent on the
SCALibration command configured prior to executing the
BCALibration command.

Exampie

Comments

Begin a Logic Trigger Calibration
CAL:SCAL:LTC Configure logic trigger calibration
CAL:SCAL:BCAL Begin logie trigger calibration

Self Calibration: If the BCALibration command is executed
without first defining the SCALibration routine to be performed, a bit
will be set in the SUMMary:QUEStionable register.

Non-volatile RAM Protect Mode: The Non-volatile RAM
Protect Mode must be set to OFF prior to performing a SCALibration
routine (see SYSTem:NVPRotect).

Related Commands: CAL:SCAL:VERTical,
CAL:SCAL:DCALibration, CAL:SCAL:DELay,
CAL:SCAL:LTCalibration, CAL:SCAL:TNUL), CAL:TNULl,
SUMMary:QUEStionable, SYSTem:NVPRotect.
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CaAlLlbrate:SCALibration:DCALibration

CALibrate:SCALibration:DELay

:SCALibration:DCALibration

Example

Comments

:SCALIbration:DELay

14

Parameters

Example

Commants

CALibrate:SCALibration:DCALibration is used to load "defanit”
calibration data. Default calibration data is set at the factory and is
dependent on the ROM revision currently installed. This command
should only be used by serviee parsonnel. Procedures for performing
this calibration are provided in the Service Manual.

Overwrite all existing calibration data with default
calibration data

CAL:SCAL:DCAYL Configure for default calibration
routine
CAL:SCAL:BCAL Load default calibration data

¢ Non-volatile RAM Protect Mode: The Non-volatile RAM
Protect Mode must be set to OFF prior to performing a default
calibration routine {see SYSTem:NVPRotect).

s Related Commands: CAL:SCAL:BCALibration, CAL:REPort?,
SYSTem:NVFPRotect.

CALibrate:SCALibration:DELay <channel> performs a delay
ealibration on both inputs, one at a time. Each input must be connected
to the front panel Probe Comp/Cal/Trig Output connector prior to
executing the calibration routine for that channel. The results are
stored and used by the instrument to maintain measurement accuracy.

Parameter Parameter Range of Values Defautt
Name Type Units
channel numeric CHANwIn (me1 10 2) none

Chapier 3 contains an example on performing & delay

calibration

s Calibration Results: Delay calibration results can be reviewed
using the Calibrate:REPort? query.

e Non-volatile RAM Protect Mode: The Non-volatile RAM
Protect Mode must be set to OFF prior to performing a calibration
routine (see SYSTem:NVPRotect).

* Related Commands: CAL:SCAL:BCALibration, CAL:REPort?,
SY¥STem:NVPRotect.
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CALibrate:SCALibration:DOUTput

CALlbrate:SCALibration:LTCalibration

:SCALibration:DOUTput CALibrate:SCALibration:DOUTput clevel> is used to set the output
level of the Probe Comp/Cal/Trig Output connector to 0 volts (ZVOLt) or §

Parametars

Example

Comments

volts (FVOLY).
Parameter Parameter Range of Values Default
Nama Type Units
level discrete ZVOLIFVOLt nona

Set Probe Comp/Cal/Trig Output connector to 5V

CAL:SCAL:DOUT FPVOLt DC calibrator output to 5V
*RST Condition: Defaults to ZVOLt (0 volts).
Related Commands: BNC.

:SCALibration:LTCalibration

CALibrate:SCALibration:LTCalibration performs a logie trigger
calibration. Input 1 must be connected to the AC Calibrator Output prior
to executing the calibration routine. The results are stored and used by
the instrument to maintain measurement seceuracy.

Chapter 3 contains an example on performing a logic trigger
calibration

Example

Comments

Prior to Logic Trigger Calibration Execution: Prior to
executing the logic trigger calibration routine, the calibration
results must be reviewed using the CALibrate:REPort? query. All
calibration results must indicate "P” before the logie trigger
calibration can be executed.

Non-volatile RAM Protect Mode: The Non-volatile RAM
Protect Mode must be set to OFF prior to performing a ealibration
routine (see SYSTem:NVPRotect).

Calibration Results: Logic trigger ealibration results can be
reviewed using the CALibrate:REPort? query.

Related Commands: CAL:SCAL:BCALibration, CAL:REPort?,
SYSTem:NVPRotect.
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CALibrate:SCALIbration:TNULI CALlbrate:SCALibration:VERTical

:SCALibration:TNULI CALibrate:SCALibration:TNULI <channel_skew> performs 2
time null calibration on one set of channels at & time. The results are
stored and used by the instrument to maintain measurement accuracy.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
channel_skew discrete CHITO2ICH1TOEXT none

Example Chapter 3 containg an example on performing a time null
calibration

Comments +« Non-volatile RAM Protect Mode: The Non-volatile RAM
Protect Mode must be set to OFF prior to performing a calibration
routine (see SYSTem:NVPRotect).

¢ Calibration Results: Time null ealibration results can be
reviewed using the CALibrate:REPort? query.

* Related Commands: CAL:SCAL:BCALibration, CAL:REPort?,
SYSTem:NVPRotect.

:SCALibration:VERTical CALibrate:SCALibration:VERTical performs a vertical calibration
on all three inputs. All inputs must be connected to the DC Calibrator
Output prior to executing the calibration routine. The results are stored
and used by the instrument to maintain measurement aceuracy,

Example Chapier 3 contains an example on performing a vertical
calibration

Comments + Calibration Results: Vertical calibration results can be reviewed
using the CALibrate:REPort? query.

* Non-volatile RAM Protect Mode: The Non-volatile RAM
Protect Mode must be set to OFF prior to performing a calibration
routine (see SYSETem:NVPRotect).

¢ Related Commands: Calibrate:SCALibration;BCALibration,
Calibrate:REPort?, SYSTem:NVPRotect.
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CAlibrate:TNULI

:TNULI

Parameters

Example

Comments

:TNULI?

Comments

CALlibrate:TNULI?

CALibrate:TNUL] <value> is used to set the timing of channel 2 to
correspond with channel 1. Use to eliminate any time discrepancies
between channels and minimize channel to channel skew variations.
Use to manually adjust any differences in eable length.

Parameter Parameter Range of Values Defauit
Name Type Units
value numeric =7TONS 10 +70NS S

Set time null to 25 ns from channel 1 to 2
CAL:TNUL 25E-9 Channel 1 to 2 time null to 25 nsec

*» Query Time Null: Use the CALibrate:TNTIL1? query to return
current time null settings.

* CALibrate:TNULl Command: This command is identical to the
CALibrate:PCALibration:ATTenuation:TNUL] command.

* Related Commands: CAL:PCAL:TNULIL

CALibrate:TNULL? returns the currently selected time null (in
seconds) for channels 1 to 2 respectively. The data is sent to the output
buffer, See CALibrate:TNUL] command for more information.

Querying time nulls

CAL:TNUL 25E-9 Set channel 1 to 2 time null to 25 nsec
CAL:TNUL? Query instrument to return time nulls
enter statement Enter value into computer

* Related Commands: CAL:PCAL:TNUL1 CH1TQ, CAL:TNULL
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CHANnNel
CHANnRel

Subsystem Syntax

:COUPIling

Parametars

Example

Commaents

CHANNel:COUPIling

The CHANnel command subsystem is vsed to select a specific
channel's vertical or Y-axis controls. Channels 1, 2, are independently
programmable for all offset, probe, coupling, and range functions.

See VIEW and BLANk commands for information on channel
préesentation.

CHANnel<number>
:COUPling <type>
:COUPLng?

:ECL

:HFReject <mode>
:HFReject?
‘LFReject <mode>
:LFReject?
OFFSet <value>
OFFSet?

PROBe <aiten>
:PROBe?

‘RANGe <crange>
:RANGe?

‘TTL

CHANnel<number>:COUPling <fype> is used to select the input
coupling for the channel specified. The coupling for each channel can
be set to AC, DC or DCFifty.

Parametar Parameter Range of Values - Default
Nare Type Units
rumber americ 102 MNone

type discrete AC|DCI|DGFity None

Set channel 1 coupling to AC
CHAN1:COUF AC Channel 1 coupling to AC
+ Impedance: AC is IMQ, DC is IMQ, and DCFifty is 500.
e Bandwidth: AC coupling corner is 7 Hz.
= *RST Condition: Defaults to DC on all channels.
* Related Commands: CHANnel<n>:COUPling?
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CHANNeI:COUPIING?

:COUPling?

Parameters

Example

tECL

Parameters

Example

Comments

CHANNGI:ECL

CHANnel<number>:COUPling? returns the currently selected
coupling type for the channel specified. The data is sent to the output
buffer. See CHANnel<n>:COUPling for more information on coupling

types.

Parameter Parameter Range of Values Defauit
Mame Type Units
number numeric 102 none

Querying channel 1 coupling
Dimension astatemant Stringfordaia
CHAM1:COUP AC Channel I coupling to AC
CHAN] : COUP? Query instrument (o return channel 1
coupling selection
enter astatement Enter value into computer

CHANnel<number>ECL sets the specified channel's vertical
controls for optimum viewing of ECL signals. CHANnel<n>:RANGe
is set to 1.6 volts full scale, CHANnel<n>:0FFSet and TRIGger:LEVel
are set to ~1.3 volts, and CHANnel<n>:COUPling is set to DC (1MQ or
5002). TRIGger:SLOPe and impedance (coupling) is not changed.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 102 none

Set channel 2 to view ECL gignal
CHANZ:ECL Channel 2 for ECL signal

* Probe Atienuation: The current CHANnel<n>:PROBe setting
(other than 1:1) will affect CHANnel<n>-RANGe and OFFSet
gettings.

¢ Related Commands: CHANnel<n>:OFFSet, LEVel, RANGe,
COUPling.
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CHANnNelI:HFReject

:HFReject

Paramaters

Example

Commants

:HFReject?

Parameters

Example

CHANNel:HFReject?

CHANnel<number>:HFReject <mode> is used to select an
internal low pass filter to reject high frequencies. When ON, the
bandwidth of the specified channel is limited to approximataly 30MHz.
The bandwidth limit filter may be vsed with all coupling selections.

Parameter Parameter Range of Vakies Default
Name Type Units
number numerk: 102 none
mode boolean OFF|0[ON1 none

Enable low pass filter on channel 1
CHAN1:HFR 1 Channel 1 low pass filter to on

* Mode: Integer values can be substituted for the OFF (0) and ON (1)
parameters,

* Related Commands: CHANnel<n>:COUPling.
» *RST Conditions: Defaultz to OFF for all channels.

CHANnel<number>:HFReject? returns a number to show whether
the internal low pass filter is enabled or disabled for the specified
channel. “1" = ON, "0" is QFF. The value is sent to the cutput buffer.

Parameter Parameter Range of Values Default
Name Type Units
number pumeric 102 none

Querying channel 1 low pass filter state
CHAN1:HFR 1 Channel 1 low pass filter to on
CHAN1 ;HFR? Query instrumend to return channel 1

low pass filter state

anter statement Enter value into computer
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CHANNRI:LFReject

:LFReject

Parameters

Exampie

Comments

:LFReject?

Example

CHANnel:LFReject?

CHANnel<number>:LFReject <mode> is used to select an internal
high pass filter to reject Jow frequencies. When ON, the bandwidth of
the specified channel is limited to approximately 450 Hz. The
bandwidth limit filter may be used only with AC coupling.

Parameter Parameter Range of Vahies Default
Name Type Units
number nUmMeNc 12 nona
mode boolean OFFIOIONI1 nona

Enable fiiter on channel 1
CEBAN1:1FR 1 Channel 1 filter toon

* Mode: Integer values can be substituted for the OFF (0) and ON (1)
parameters.

¢+ CHANnel:COUPling: CHANnel<n>:COUPling must be set to AC
before LFReject can be enabled.

* Related Commands: CHANnel<n>:COUPling.
» *RST Conditions: Defaults to OFF for all channels.

CHANnel<number>:LFRejeet? returns a number to show whether
the internal filter is enabled or disabled for the specified channel. 1"
= ON, "0" is OFF. The value is sent to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 102 none

Querying channel 1 high pass filter state

CHAN1:LFR 1 Channel 1 filter to on
CHAN1:LFR? Query instrument to return channel 1
filter state

anter statemsnt Enter value into computer
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CHANnNel:OFFSet

:OFFSet

Parameters

Example

Comments

:OFFSet?

Parameters

Exampie

CHANnel:OFFSet?

CHANnel<number>:0FFSet <value> sets the voltage that is
represented at the center of the current range for the selected channel
number,

Parameter Parameter Range of Values Default
Name Type Uniis
numbey numeric 1to2 none
value numeric Depends on CHANnel<n> RANGe v

Set channel 2 offset to 10V
CHAN2:0PPFS 10 Channel 2 offset to 10 volts

¢ Entering Offset: The range of acceptable OFFSet values is
dependent on the current CHANnel<n>:RANGe setting as follows:

CHANnela RANGe CHANnel<r>-OFF Set limits

8mV to 400mV 2y
=400mV to 2.0V 1oV

»>2.0Vie10.0V =50V
>10.0V {0 40.0V 250V

If OFFSet is set to a value cutside the allowakle range, it will
antomatically be set to the nearest acceptable value without
generating an error.

» Probe Attenuation: Changing CHANnel<n>:PROBe settings
after selecting CHANnel<n>:0FFSet will cause the offset
parameter to change.

¢ Related Commands: CHANnel<n>:RANGe, PROBe.
¢ *RST Condition: Defaults to 0 volts.

CHANxel<number>:0FFSet? returns the current offset value for the
channel number specified. The value (in volts) is sent to the output
buffer.

Parameter | Parameter Range of Values Default
Name Type tUnits
nisnber numarc 102 none

Querying channel 2 offset value
CHAN2:OFFS 10 Channel 2 offset to 10 volts
CHAN2 : OFPPS? Query instrument o return channel 2
offset value in volts
anter statement Enter value into computer
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CHANnNel:PROBe

:PROBe

Parameters

Example

Commeants

:PROBe?

Parameters

CHANnel:PROBe?

CHANnel<cnumber>PROBe <afien> is used to enter a probe's
attenuation factor for the channel] specified. The selection does not
change the actual input sensitivity of the instrument, it changes the
reference constants for scaling the vertical range and offset,
automatic measurements, trigger levels, ete.

Parameter Parameter Range of Values Default
Name Type Units
numbar numaric 102 none
alten numanic 0.9 to 1000.0 none

Set channel 1 probe attenuation to 10:1
CHAN1:PROB 10 Channel 1 probe attenuation to 10:1

» Entering Attenuation: If atten is set to a value outside the
allowable range, it will automatically be set to the nearest
acceptable value without penerating an error.

* Range and Offset: Changing CHANnel<n>:PROBe will effect
the current settings of CHANnel<n>:RANGe and OFFSet.

s Related Commands: CAlibrate:PCALibration:ATTenuation,
CHANnel<n>:RANGe, OFFSet.

¢ *RST Conditions: Defaults to 1:1 on all channels.

CHANnel<number>:PROBe? returns the current prabe sttenuation
factor for the channel specified. The value {(a ratio :1) is sent to the
output buffer.

Parameter Parameter Range of Vales Default
Name Type Units
number numeric 1?2 nONG

Querying channel 1 probe atienuation

CHRAN1:PROB 10 Channel 1 probe attenuation to 10:1

CHAN1 : PROB? . Query instrument to return channel 1
probe attenuation factor

snter statemant Enter value into computer
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CHANRel:RANGe CHANnslI:RANGe?

:RANGe CHANnel<number>:RANGe <range> is used to define the full
scale vertieal axis, or "Y-uxis” of the channel specified.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 102 none
range numearic MV to 40,0V v

Example Set channel 2 range to 10 volts (full scale)
CHAN2:RANG 10 Channel 2 range to 10 volts

Comments + Range versus Probe Attenuation: Range values can be set
from 8mV to 40.0 V when CHANnel<n>:PROBe is set to 1:1. If the
CHANnel<n>:PROBe value is changed, the
CHANnel<n>:RANGe value is multiplied by the probe attenuation
factor.

» Range versus Trigger Level: Changing CHANnel<n>:RANGe
could affect trigger level currently selected.

* Probe Attenuation: Changing CHANnel<n>:PROBe settings
after selecting CHANnel<n>:RANGe will canse the range
parameter to change.

* Related Comamands: CHANnel<n>:PROBe, OFFSet.
« RST Condition: Defaults to 4 volis on all channels.

:RANGe? CHANnel<number>RANGe? returns the current range setting for
the channel specified. The value (in volts) is sent to the output buffer.

Parameters
Parameter Parameter Range of Values Detauit
Name Type Units
number numesic 1102 none

Example Querying channel 2 full scale range setting

CHANZ: RANG 10 Channel 2 range to 10 volts

CHAN2 : RANG? Query ingtrument to return channel 2
range setting

enter statement Enter value into computer
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CHANnel:TTL

CHANnel:TTL

:TTL CHANnel<nzmber>:TTL sets the specified channels vertical
controls for optimum viewing of TTL signals. CHANnel<z>:RANGe
i3 set to 8.0 volis full scale, CHANnel<n>:0FFSet is set io 2.5 volts,
TRIGger:LEVel is set to 1.4 volts, and CHANnel<n>:COUPling is set
to DC (1IMQ or 50Q). TRIGger:SLOPe and impedance {coupling) is

not changed.

Parameters

Parameter
Name

Parameter
Type

Range of Values

Default
Units

number

102

Example Set channel 2 to view TTL signal

CHAN2:TTL

Channel 2 for TTL signal

Comments + Probe Attenuation: The current CHANnel<n>:PROBe setting
{other than 1:1) will effect CHANnel<n>:RANGe and OFFSet

settings.

* Related Commands: CHANnel<n>:RANGe, OFFSet, LEVel,

COUPling.
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FUNCtion
FUNCtion

Subsystem Symax

:ADD

Parameters

Example

Comments

4-26

FUNCtion:ADD

The FUNCtion command subsystem defines eight functions that use
signals acquired on CHANnels 1 to 2 and/or stored in Waveform
MEMories 1 to 4 as operands to create altered or duplicate waveforms.
The selected CHANnel<n> or WMEMory<n> is enabled when defined
as an operand. Two locations are provided for the results (FUNCtionl
and 2).

Functions are only performed on 500 point records.

FUNCtion<number>
:ADD <sources,<source>
:DIFF <source>
:INTegrate <gource>
:INVert <source>
:MULTiply <source>,<source>
:OFFSet <value>
‘OFFSet?
:ONLY <source>
:RANGe <range>
:RANGe?
SUBTract <gource»,<source>

FUNCtion<number>:ADD <source>,<source> is used to
algebraically sum two defined operands. Results are retained in the
FUNCtion number specified.

Parameter Parameter Range of Values Default
Name Type Units
aumber numenc T2 none
soure discrete CHANReln (n=1 to 2)| nong
WMEMoryn (n=1 to 4)

Algebraically sum channel 1 with waveform memory 4 and retain
results in fenction 1

FUNC1:ADD CHAN1,WMENM4 Add channel 1 to waveform
memory 4, retain as funetion 1

* FUNCtion Number: Used to specify where function results are
retained. Range and offset are automatically selected to
accommodate the resulting waveform. Resulting waveform can be
measured, turned on/off, stored, and/or viewed.

* Related Commands: FUNCtion<n>:0FFSet, RANGe, MEASure
subsystem, BLANk, STORe, VIEW.

e *RST Condition: FUNCtion 1 and 2 defanlt to ADD CHANnell +
CHANnell.
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FUNCtion:DIFF

:DIFF

Parameters

Example

Comments

FUNCtion:DIFF

FUNCtion<number>:DIFF <source> is used to calculate the
voltage differences between consecutive points in time divided by the
time bucket width At of the specified waveform source. Results are
retained in the FUNCtion number specified.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1or2 none
source discrete CHANneln (n=1 to 2| none
WMEMoryn {n=1 10 4)

Calculate voltage difference between consecutive points in time on
waveform memory 4 and retain results in function 1.

FUNCL1:DIFFr wWMEM4 Calcuiate the voltage differences on
waveform memory 4, retgin as
function 1

FUNCtion Number: Used to specify where function results are

retained. Range and offset are antomatically selected to

accommodate the resulting differential waveform. Resulting

differential waveform can be measured, turned on/off, stored,

and/or viewed.

Differential Waveform: Voitage differences between
consecutive points in time divided by the time bucket width At are
determined as follows:

di1=0

c(p) —clp—-1)
dn = ﬂt
Where

d = differential waveform
¢ = channel or waveform memory

Related Commands: FUNCtion<n>:0FFSet, RANGe, MEASure
subsystem, BLANk, STORe, VIEW.
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FUNCtion:INTegrate

:INTegrate

Parameters

Example

Comments

FUNCtion:INTegrate

FUNCtion<number>:INTegrate <source> is used to caleulate the
integral of the specified waveform source. Results are retained in the
FUNCtion number specified.

Parameter Parameter Range of Values Defauli
Name Type Units
number numeric lor2 none
source discreta CHANnain (n=1 to 2)) none

WMEMaryn {n=1 to 4)

Calculate the integral on waveform memory 4 and retain results in
function 1.

PUMC1 : INT WMEMA Cualculate the integral on waveform
memory 4, retain as function 1

¢+ FUNCtion Number; Used to specify where function results are
retained. Range and offset are antomatically selected to
accommodate the resulting integral waveform. Resulting
integr;l waveform can be measured, turned on/off, stored, and/or
Viewed.

» Integral Waveform: Integral is calculated by adding the
voltage points multiplied by the time bucket width At as follows:

-1
In => Cj At
i=0

Where
i = integral
¢ = channel or waveform memory

* Related Commands: FUNCtion<n>:QFFSet, RANGe, MEASure
subsystem, BLANk, STORe, VIEW.
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FUNCtion:INVert

:INVert

Parameters

Example

Comments

:MULTiply

Parameters

Example

Comments

FUNCtion:MULTiply

FUNCtion<number>:dINVert <source> is used to invert the defined
operand. Result is retained in the FUNCtion rnumber specified.

Parametler Parameter Range of Values Default
Name Type Units
niumber numeric 1ar2 none
saurce discrete CHANneln (w110 2)| nane
WMEMoryn (n=1 to 4)

Invert channel 1 and retain results in function 2

FUNC2:INV CHANL Invert channel 1 waveform, retain
in function 2
¢ FUNCtion Number: Used to specify where function result is
retained. Range and offset are automatically selected to

accommodate the resulting waveform. Resulting waveform can
be measured, turned on/off, stored, and/or viewed.

* Related Commands: FUNCtion<n>:0FFSet, RANGe, MEASure
subsystem, BLANk, STORe, VIEW.

FUNCtion<number>:MULTiply <source>,<source> is used to
glgebraically multiply two defined operands. Results are retained in
FUNCtion number specified.

Parameter Parameter Range of Values Default
Name Type Units
numbar numatic lor2 nong
source discrete CHANnein {n=1 10 2)| none
WMEMoryn (n=1 to 4)

Algebraically multiply channel 1 with waveform memory 4 and
retain results in function 1

FUNC1:MULT CHAN1, WNMEM4 Multiply channel 1 to waveform
memory 4, retain as function 1

* FUNCtion Number: Used to specify where function results are
retained. Range and offset are automatically selected to
accommodate the resulting waveform. Resulting waveform can
be measured, turned on/off, stored, and/or viewed.

* Related Commands: FUNCtion<n>:0FFSet, RANGe, MEASure
subsystem, BLANk, STORe, VIEW.
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FUNCtion:OFF Set

:OFFSet

Paramaters

Commants

:OFFSet?

Parameters

Example

FUNCtion:OFFSet?

FUNCtion<number>:0FFSet <value> sets the voltage that is
represented at the center of the eurrent range for the selected function
number. Useful in scaling function 1 and 2 results.

Parameter Parameter Range of Values Detault
Name Type Units
number Bumeric lor2 none
value numaric Dapends on FUNClion<n>'RANGe v

Set function 2 offget to 10V
FUNC2:0FPFS 10 Function 2 offset to 10 volts

¢ Entering Offset: The maximum range of acceptable OFFSet
values is + the current FUNCtion<n>;RANGe setting. If OFFSet
is get to a value outside the allowable range, it will automatically
be set to the nearest acceptable value without generating an error.

When to Enter Offset: Because offset is automatically selected
to accommodate the resulting waveform (depending on the
function selected), offset values must be specified AFTER the
function result is retained.

* Related Commands: FUNCtion<rn>:RANGe.
* *RST Condition: Defaults to 0 volts on both functions.

FUNCtion<number>:0FFSet? returns the current offset value for
the function number specified. The value (in volts) is sent to the
output buffer.

Parameter Parameter Range of Values Default
Name Type Units
number numaric tor2 none

Querying function 2 offset value

FUNC2:0FF8 10 chtionzoﬂ‘aetto 10 voits

PUNC :OPFS? Query instrument to return function 2
off'set value in volts

entar statement Enter value into computer
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FUNCtion:ONLY

:ONLY

Parameters

Comments

:RANGe

Parameters

Example

Comments

FUNCtion:RANGe

FUNCtion<number>:ONLY <source> is nsed to copy the defined
operand. Result is retained in the FUNCtion number specified.

Paramater Parameter Range of Values Default
Name Type Units
number numaric Tor2 none
source discrete CHANnaln (n=1 10 2)} none
WMEMoryn (r=1to 4)

Duplicate channel 1 in function 2

FUNC2:0MLY CRAN1 Copy channel 1 waveform, retain in
function 2
* FUNCtion Number: Used to specify where function results are
retained. Range and offset are automatically selected to
accommodate the resulting waveform. Resulting waveform can
be measured, turned on/off, stored, and/or viewed.

* Scaling: Use the ONLY command to duplicate a channel or
memory waveform, then use the FUNCtioncn>:RANGe and
OFFSet commands to scale the function waveform.

*» Related Commands: FUNCtion<n>:OFFSet, RANGe, MEASure
subsystem BLANk, STORe, VIEW.

FUNCtion<number>:RANGe <range> is usad to define the full
seale vertical axis of the function number specified. Useful in
scaling function 1 and 2 results.

Parameter Parameter Range of Values Default
Name Type Units
number numeric Tor2 none
range numaric Depends on CHANnelao-:RANGe v
OFFSat, and PROBo

Set function 2 range to 10 volts (full scale)
FUNC2:RANG 10 Function 2 range to 10 volis

* Entering Range: Because range is automatically selected to
accommodate the resulting waveform (depending on the function
selected), range values must be specified AFTER the function
result is retained.

Range is automatically adjusted when the operands and/or
functions are changed from the default settings (CHAN1 +
CHAN1). If the default function is used, and then turned on uvsing
the VIEW command, the range will NOT be adjusted.
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FUNCtion:RANGe

:RANGe?

Parameters

Exampie

:SUBTract

Parameters

Comments

¢+ Related Commands: VIEW, FUNCtion<n>:0FFSet.
¢ *RST Condition: Defanlts to 4 volts on both functions.

FUNCtion:SUBTract

FUNCtion<number>RANGe? returns the current range setting for
the function number specified. The value (in volts) is sent to the

output buffer.
Parameter Parameter Range of Values Default
Mame Type Units
number numeric 1or2 none

Querying function 2 full scale range setting

FUNCZ:RANG 10
FUNC2 : RANG?

enter statament

Function 2 range to 10 volis

Query instrument to return function 2

range getling

Enter value into computer

FUNCtion<number>:SUBTract <source>,<source> is used to
algebraically subtract two defined operands. Results are retained in

the FUNCtion number specified.

Parameter Parameter Range of Values Defauit
Name Type Units
number numaeric 1or2 none
source discrets CHANnaln (ne1 1 2) none

WNEMoryn (n=1tc 4)

Algebraically subtract waveform memory 1 from channel 2 and

retain the results in function 2

FUNCZ:SUBT CHANZ2,WMEBM1 Subtract waveform memory 1
from channel 2, retain as function

2

* FUNCtion Number: Used to specify where function results are

retained. Range and offset are automatically selected to

accominodate the resulting waveform. Resulting waveform can

be measured, turned on/off, stored, and/or viewed.

* Related Commands: FUNCtion<n>:0FFSet, RANGe, MEASure,

BLANE, STORe, VIEW.
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MEASure MEASure
MEASure The MEASure command subsystem is used to make parametric
measurements on the specified source, and to return the measured
voltage and time values. Measurement results (up to eight) are
retained in a measurement queue. Voltage, time, and event markers
are automatically positioned during measurement, or can be
manually set to specific voltages, times, or events.
RISE TIME FALL TME
oa-aed LA Xirmum
ovendm: 7 ‘Vl ﬂ PREShool
TOP
F 3 g
REFarancs l
HIGH
-
= &
REFsrence = >
MIDDIle
REFsrence LOW _ _
pase f} [\U. Al L ‘ /\V
\J U l/ \/ U |PrEsma | overaon
FWIDth n NWIDh X yrv—

PERiod

-

Subsystem Syntax MEASure

(ALL?

:COMPare <measurement>,<upper_limit> <lower_limit>
:COMPare?

:CURSor? <type>
:DEFine <measure_spec>
:DEFine? <measure_spec>
‘DELay

:DELay?

:DESTination <location>
:DESTination?
DUTycycle

:DUTyeyele?

:ESTArt <edge>

:ESTAr?

:ESTOp <edge>

:ESTOp?

:FALLtime

:FALLtime?

‘FREQuency
:FREQuency?
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MEASurs MEASure

Subsystem Syntax MEASure — Continued
:LIMittest <mode>
:LOWer <value>»
:LOWer?

MODE <mode>
:MODE?

:NWIDth

:NWIDth?
:OVERshoot
:OVERshoot?
:PERiod

:PERiod?
:POSTfailure <mode>
:POSTfailure?
:PRECision <coarse>
:PRECision?
:PREShoot
:PREShoot?
:PWIDth

:PWIDth?

:RESults?

RISetime
RISetime?
:8CRatch

:SOURce <sgurce>[,<source>)
:S0URce?
:STATistics <mode>
:STATisties?
:TDELta?

TMAX?

‘TMIN?

‘TSTArt <time>
‘TSTArt?

TSTOp <time>
TSTOp?

TVOLL? <voltage>,<slope><occurrence>
UNITs <unit>
UUNITs?

:UPPer <value>
UPPer?

‘VACRms
iVACRms?
:‘VAMPlitude
‘VAMPlitude?
:VAVerage
‘VAVerage?

:VBASe

‘VBASe?

:VDCRms
:VDCRms?
:VDELta?

VFIFiy
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MEASure

Subsystem Syntax MEASure — Continued
‘VMAX

VMAX?
‘VMIN
‘VMIN?
:VPP
:VPP?

VRELative <perceni>

‘VRELative?
‘VRMS
‘VRMS?

VSTArt <voltage>

:VSTArt?

VSTOp <voltage>

‘'VSTOp?

NVTIMe? <Zime>

:VTOP
VTOP?
‘WCOMpare

:ALLowance <value>
:ALLowance?

MEASura:ALL?

:COMPare <channel>, <memory>

:COMPare?

:DESTination <location>

:DESTination?
:POSTfailure <mode>
‘POSTfailure?
‘WTESt <mode>

:ALL? MEASure:ALL? makes a set of measurements on the present signal
and sends the measurement results to the output buffer. The following

measurements are performed:

* * P * ¢ F 5 0 8 @ & &P s P N

‘FREQuency
:PERiod
PWIDth
NWIDth
RiSetime
:FALLtime
‘VAMPRtude
VPP
:PREShoot
‘OVERshoot
‘DUTycycle
VACRMS
VMAX
VMIN
VTOP
:VBASe
‘VAVerage
‘VDCRMS
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MEASure:ALL? MEASure:ALL?
Example Perform measure all on channel 2 and reiurn resnlts
dimension statement Siringfo hold data

MEAS:SOUR CHAN2 Select channel 2 for measurement

MEAS :ALL? Perform measure ali, query
instrument to return results

entar statemant Enter measurement results into
compilter

Comments ¢ Oscilloscope Setup: When performing measure all, a
minimum of one full cycle must be present.

¢ Returned Format: The measurement resuits are returned as
follows:

[MEASurs:FREGQuency] «results:[PERiod] <resufts ;[PWIDth]
<restit=;[NWIDth] «resuils [RISetime] <resuit> ;JFALLtima)
<rosults IVAMPltude] <resuvits ;[VPP] <resuit» ;|PREShoot]
<results ;JOVERshoot] <resuit» ;[DUTycycls] «<resulis
dAVACRms] <rasulls [VMAX] creosufts ;[VMIN] <results ;[VTOPR]
<rosults ;(VBASe] <results ;[VAVerage] <resuit> ;[VDCRms)
<rosult>

Where: <results ;= individual measuremeni rasults
[MEASure: XXX is retumed if SYSTem:HEADer is ON

The measurement values ¢can be returned to numeric variables
instead of the string variables as shown. If numeric variables
are used, SYSTem:HEADer must be turned OFF.

» Individual MEASure Commands: Refer to the individual
commands for information on how the measurements are made
and the returned format of the measurement results. See
Appendix C, Optimizing Measurements, for additional
information on measurement techniques.
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MEASure:COMPare MEASuUre:COMPare?

:COMPare MEASure:COMPare cmeaswrementscupper_limits,clower limit> is
used to eonfigure for a measarement comparison or limit test. When
configuring a limit test, the user specifies both the desired
measurement and acceptable limits of the test.

Parametars
Parameter Parameter Range of Values Defautt
Name Type Units
measurement discrele RiSstime|FALLtime|FREQuancy nona
PERiod|PWIDthiNWIDth|
VAMPIitude|VBASa|VTOPIVPP}
VAVerage| VMAX|VMINIVACRms|
DUTyeyele DELAY|VDCHmMs
upper_bimit numeric Depends on measurament seleciedV/SHZIPCT
lowor_lim# numatic Depends on measurement selected)VISHZIPCT

Example Configure a limit test on frequency with acceptable results
from 1 kHz ¢t0 1 MH:

See the MEASure:LIMittest command for an example of configuring
and performing a limit test

MEAS:COMP FREQ,1E6,1E3 Configure limit test

Comments + Selecting Upper and Lower Limits: Both upper and lower
limits must be within the range of the measurement selected
Refer to the individual measurement commands for information
on selecting available limits.

+ Btarting a Limit Test: The individual MEASure subsystem
commands (not queries) are used to place the instrument in the
continuous measure mode (e.g., MEAS:FREQ), then the
MEASure:LIMitest command is nused to start a eonfigured limit
test.

* Related Commands: MEASure:COMPare?, LIMittest,
POSTfailure.

:COMPare? MEASure:COMPare? <measurement> returns the current limit
test configuration for the selected measurement. The data is sent to

the output buffer.
Parameters
Parameter Parameter Range of Values Default
Name Type Units
measurement discrete RiSetime|FALLtimejFREQuency] none
PERiod|PWIDth{NWIDth}
VAMPlituda| VBASS[VTOP|VPP|
VAVerage{ VMAX, VMIN| VACAMS|
DUTyeycleDELAY[VDCRms
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MEASure:COMPars?
Example

Comments

:CURSor?

Parameters

Example

Comments

MEASure:CURSor?

Querying limit test configuration

dimeasion statament String to hold data
MEAS . COMP FREQ,1E6,1E3 Configure limit test

MEAS:COMP? FREQ Query ingtrument to return limit
test configuration
enter astatemant Enter data into computer

Returned Format: The measurement confipuration is returned
as follows:

<measurement>.<upper_value> <lower_values>

See MEASure:COMPare command for more information on
returned date

MEASure:CURSor? <fype> returns the time and voltage values of
the specified marker as an ordered pair of timefvoltage values. The
data iz sent o the output buffer. When the CURSor? query is sent, no
measurement is made and the cursors are not moved.

Parameter Parameter Range of Values Default
Name Type Units
type discrete DELTa|STARSTOP NoNe

Query the positions of the start marker and V Marker 1

dimension statement Stringto hoid data

MEAS:CURS? STAR Query instrument to return start
cursor
senter statement Enter data into computer

Selecting Type: The data returned <time>, <voitage> is
dependent on the type of cursor selected as follows:
DELTa: Returns the value of delta V and delta T.
STARt: Returns the positions of the start time marker and
start voltage marker (VMarker 1).
STOP: Returns the positions of the stop time marker and stop
voltage marker (VMarker 2),

Delta V/T: The values for delta V and delta T are calculated as
follows:

dalta V = Vmarker 2 - Vmarker 1.
delta T = stop marker — start marier.

Moving Cursors: See MEASure:TSTARt and:TSTOp
commands for moving time start/stop time markers, and
MEASure:VSTArt and:-VSTOp commands for moving voltage
start/stop markers.

Related Commands: MEASureTSTARt, TSTOp, VSTAr,
VSTOp.
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MEASure:DEFine

:DEFine

Parameters

Exampls

Comments

MEASure:DEFine

MEASure:DEFine <measure_spec> sets up the measurement
standards for a USER defined measurement. Selects the deflnitions
that DELay, PWIDth, and NWIDth measurements will use when
MEASure:MODE is set to USER. Provides the option of making
measurements based on signal width, or delay settings, or threshold
parameters.,

Parameter Parameter Range of Values Detault
Name Type Units
Measure_spac discrete IDELay, <polarity>,<edge>.clavels, nang
«<polarity>, cedges, clevels
OoR
discrale PWIDth, MIDDis{UPPerjLOWar none
oA
discrele NwiDih, MIDDis|UPPer|LOWer none

User defined DELay measurement

This example will set the parameters for a user defined time
measurement from the first positive edge at the upper threshold
level to the second negative edge at the middle threshold level.
If one source is specified (MEASure:SOURce), both parameters apply
to that signal. If two sources are specified, the measurement is from
the first positive edge on souree 1 to the second negative edge on the
source 2,

MEAS :DEF DEL, 903. 1:0??: HEG: ZfHIDD

+ Entering Measurement Specifications for DELay
Mesasurements: Delay measure_spec entries define the DELay
measurement standards.

DELay specifies that the following parameters are defining
delay measurements,

<polarity>,<edge>,<level> (following DELay) specifies the
starting (from) slope, edge count, and transition point.

,<polarity>,<edge>,<level> (second group) specifies the
stopping (to) slope, edge count, and transition point.

Available entries of <polarity»,<edge>,<level> are as
follows:

«<polarity> = PQOSitive or NEGative

<edge» = 1 to 100 (excluding 0) specify an edge

<level> = MIDDle, UPPer, or LOWer (UPPer level is set
using MEASure:UPPer command, LOWer level is set
using MEASure:LOWer command, MIDDle level is set to
the center of the currently selected upper and lower values)
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MEASure:DEFine

:DEFine?

Parameters

Example

Comments

MEASure:DEFine?

* Entering Measurement Specifications for PWIDth
Measurements: PWIDth measure_spec entries define the Posgitive
Pulse Width measurement standards.

PWIDth specifies that the following parameters are defining
positive pulse width measurements.

MIDDle | UPPer | LOWer specifies the point on the waveform
transition when making measurements on the active
waveform.

UPPer is set using MEASure:UPPer command
LOWer is set using MEASure:LOWer command

MIDDle is calculated at the tenter of the currently selected
lower and upper values

» Entering Measurement Specifications for NWIDth
Measurements;: NWIDth measure_spec entries are identical to
PWIDth measurement entries, except prefix with NWiDth.

* Related Commands;: MEASure.LOWer, UPPer, UNITs.

MEASure:DEFine? <measure_spec> returns the currently selected
measurement definitions. The data is sent to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
measure_spec discrote DELay{PWIBthiNWIDth nong

Query the delay measurement user definitions
dimension statement Siring for data

MEAS:DEF? DEL Query instrument to return delay
definitions
enter statomant Enter data into computer

* Heturned Format: The data returned is dependent on
measure_spec selected as follows;

DELay: Returns the delay measurement definitions DELay
<polarity»,cedge>,clevel>,<polarity>,<cedge>,<level>.
See MEASure:DEFine command for more information.

PWIDth: Returns the positive pulse width measurement
definitions PWIDth UPPer|LOWerIMIDDle. See
MEASure:DEFine command for more information.

NWIDth: Returns the negative pulse width measurement
definitions NWIDth UPPer|LOWer | MIDDle. See
MEASure:DEFine command for more information.
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MEASure:DELay

:DELay

Example

Comments

MEASure:DELay

MEASure:DELay is used to place the instrument in the continuous
measurement mode and start a Delay measurement.

Start a Delay measurement

MEAS:DRL Start a Delay measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting Source: One or two sources are specified using the
MEASure:SOURce command.

Defining Measurements: The measurement can be performed
using standard or user defined parameters as specified by the
MEASure:MODE command.

STANdard parameters are the first rising edge at mid
threshold to the second rising edge at mid threshold.

USER defined parameters set the "from" slope, edge count,
and transition points; the "to” slope, edge count, and
transition points; and the upper, lower and mid threshold
values (mid calculated at center of entered upper and lower
threshold values).

Jitter Measurements: Jitter measurements can be performed by
gelecting the ACQuire”TYPE to ENVelope, and specifying the two
delay parameters the same. For example,

MEAS:SOUR CHAN1,CHAN1

MEAS:MODE USER

MEAS:DEF DEL.PQS,1,MID,POS,1,MID

ACOTYPE ENV

Executing the Measurement: When the measurement is
executed, the instrument will measare the delay from:

the first specified edge on one source to the next specified edge
on the same source (when one source is specified),

the first specified edge on one source to the first specified edge
on another source {when two sources are specified).

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

Limit Test: Execute the MEASure:DELay command prior to the
MEASure:COMPare command when configuring for a delay
Limit test.

Related Commands: MEASure:DELay?, COMPare, LIMittest,
MODE, RESults?, SOURce.
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MEASure:DELay? MEASure:DELay?

:DELay? MEASure:DELay? turns continuous measurement mode off,
performs a Delay measurement one time on the signal present, and
then sends the measurement resulis to the output buffer,

Example Perform Delay measurement on channel 2 and return results
dimension statement Siring for data

MEAS:SOUR CHANZ2 Measure channel 2

MEAS:DREL? Perform Delay measurement, query
instrument fo return measurement
results

entar stataemant Enter measurement resuits inio
compiiter

Comments + Oscilloscope Setup: In order to perform a Delay measurement,
the selected edge must be present. All edges are counted from the
first edge of the acquired data, not at the reference point. If the
edge is not present, an error will be generated.

¢ Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
delay time (in seconds).
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MEASure:DESTInation

:DESTination

Parameters

Example

Comments

‘DESTination?

Example

MEASure:DESTinatlon?

MEASure:DESTinution <locafion>» specifies the destination used
when a limit test violation is found. Used to save the data associated
with a limit test failure.

Parameter Parameter Range of Values Defauit
Name Type Units
location discrate WMEMOoyn (n=1 to IOFF nono

Set destination to waveform memory 4

See the MEASure:LIMittest command for an example of configuring
and performing a limit test

MEAS:DEST WMEM4 Waveform memory 4 is the

destination for limit test violations
Specifying Waveformn Memories: Only one source can be
stored in Waveform Memory. If Waveform Memory is specified,
the source must be set up separately using the WAVeform:SOURce
command. When Waveform Memory is selected, the most
current data will overwrite the memory each time a violation is
found. In the example below, the source is CHAN], and the
destination is WMEM2:

WAV:SOUR CHAN1
MEAS:DEST WMEM2

Disable Destination: OFF is specified to disable the destination
function.

Related Commands: MEASure:LIMittest.
*RST Conditions: Defaults to OFF.

MEASure:DESTination? returns the currently selected destination
(WMEM1-4 or OFF) for limit test violations. The data is sent to the
output buffer.

Query the violation destination

dimension astatement String for data

MEAS:DEST WMEM4 Set destination o waveform memory
4

MEAS :DEST? Query instrument to return
destination

enter statemant Enter data inio computer
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MEASure:DUTycycle MEASure:DUTycycle

4-44

:DUTycycle MEASure:DUTycycle is used to place the instrument in the
continuous measurement mode and start a Duty Cycle measurement.

Example Start a Duty Cyecle measurement
MEAS : DUT Start a Duty Cycle measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

+ Selecting Source: One source is specified using the
MEASure:SOURece command.

+ Defining Measurements: The measurement can be performed
using standard or user defined parameters as specified by the
MEASure:MODE command.

STANdard parameters are t0 measure at 50% levels.

USER defined parameters set the upper, lower and mid
threshold vaines (mid calculated at center of entered upper
and lower threshold values).

¢+ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the Duty eycle of
the source specified.

* Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

+ Limit Test: Execute the MEASure:DUTycycle command prior to
the MEASure:COMPare command when configuring for a duty
cycle limit test.

* Related Commands: MEASure:DUTyeycle?, COMPare,
LIMittest, MODE, RESults?, SOURce.

Comments
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Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



MEASure:DUTycycle?

:DUTycycle?

Example

Comments

MEASure:DUTycycle?

MEASure:DUTycyele? turns continunous measurement mode off,
performs a Duty Cyecle measurement one time on the signai present,
and then sends the measurement results to the output buffer,

Perform duty cycle measurement on channel 1 and retorn
results

dimension statament String fordato

MEAS: SOUR CHANL Mecsure channel 1

NEAS :DUT? Perform Duty Cycle measurement,
query instrument to return
measurement resizits

enter statement Enter megsurement resulls into
computer

Oscilloscope Setup: In order to perform a Duty Cycle
measurement, a minimuam of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired,

Measuvement Method: The method the instrument uses to
determine duty cycle is to measure PWIDth and PERiod, then
present duty cycle in percent as ratio of the positive pulse width to
period as follows:

duty cyclo = + puise width/pariad

Returned Format: The measurement resnlt is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
duty cycle. If the signal is not present, 9.99999E+37 is returned.
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MEASure:ESTArt

4-48

:ESTArt

Parameters

Example

Commants

:ESTArt?

MEASure:ESTArt?

MEASure:ESTArt <edge> used to position the start marker on the
specified edge and slope of the waveform. All edges must be present
and are counted from the first edge of the acquired data, not at the
reference point. The start marker is positioned at the point where
VMarker 1 (set using MEASure:VSTArt command) intersects the
waveform.

Parameter Parameter Range of Values Default
Name Type Units

e0ge numeric -32,768 1o +32,767 none

Set edge start marker
This example places the start marker at the second positive-going
intersection of the waveform and VMarker 1.

MEAS :ESTA 42 Set start marker

* BSelecting Edge: The desired edge number (counted from the
first edge of the acquired data) is specified by sending an integer

value.

* If a positive integer is selected (+ sign or space), the
instrument will place the start marker on a positive-going
waveform edge.

» If a negative integer is sent (- sign), the start marker will
be placed on a negative-going waveform edge.

¢ If the value is out of range, an error will be generated.
* Related Commands: MEASure:VSTArt.

MEASure:ESTAM? returns the edge and slope of the edge start
marker, The value is sent to the output buffer. Sign indicates
selected slope. +, blank, or space indicates positive going, and -
indicates negative going. The number returned specifies the edge
number as counted from the first edge of the acquired data.
Query the edge start marker

MEAS :ESTA 2 Set start marker

MEAS:ESTA"? Query instrument to return start
marker

enter statement Enter data into computer
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MEASure:ESTOp

:ESTOp

Parameters

Examplie

Comments

:tESTOp?

Example

MEASUre:ESTOp?

MEASure:ESTOp «<edge> used to position the stop marker on the
specified edge and slope of the acquired waveform. All edges must be
present and are counted from the first edge of the acquired data, not at
the reference point. The stop marker is positioned at the point where
VMarker 2 (set using MEASure:VSTOp command) intersects the
waveform.

Parameter Parameter Range of Values Detault
Name Type Units
edge numeric ~32768 to +32767 none

Set edge stop marker

This example places the stop marker at the second negative-going
intersection of the waveform at VMarker2.

MEAS:BSTO -2 Set stop marker

¢ Selecting Edge: The desired edge number (counted from the
first edge of the acquired data) is specified by sending an integer
value.

* If a positive integer is selected (+ sign or space), the
instrument will place the stop marker on a positive-going
waveform edge.

* If a negative integer is sent (— sign), the stop marker will
be placed on a negative-going waveform edge.

¢ If the value is out of range, an error will be generated.
¢ Related Commands: MEASure:VSTOp.

MEASure:ESTOp? retums the edge and slope of the stop marker.
The value is sent to the output buffer. Sign indicstes selected slope.
"+", blank, or space indicates positive going, and "-" indicates
negative going. The number returned specifies the edge number as
counted from the first edge of the acquired data.

Query the edge stop marker
MEAS:ESTO -2 Set stop marker
MEAS:ESTO? Query instrument to return siop
marker
antezr statement Enter data into computer
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MEASure:FALLtime MEASure:FALLtime

4-43

:FALLtime MEASure:FALLtime is used to place the instrument in the
continuous measurement mode and start a Fall Time measurement,

Exampte Start a Fall Time measurement
MEAS : PALL Start a Fall Time measurement

Measurement Specifications: See Appendices A and C for
measurement specifieations,

¢+ Selecting Source: One source is specified using the
MEASure:80URce command.
¢ Defining Measurements: The measurement can be performed

using standard or user defined parameters as specified by the
MEASure:MODE command.

STANdard parameters measure at 10%/90% threshold levels.

USER defined parameters set the upper and lower threshold
values.

+ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the fall time of
the source specified.

* Reading Measurement Results: Use the MEASure:RESults?
query to return measurement resulis without stopping the
measurement.

» Limit Test: Execute the MEASure:FALLtime command prior to
the MEASure:COMPare command when configuring for a fall
time limit test.

* Related Commands: MEASure:FALLtime?, COMPare,
LIMittest, MODE, RESults?, SOURee.

Comments
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MEASure:FALLtime?

:FALLtime?

Exampile

Comments

MEASure:FALLtime?

MEASure:FALLtime? turns continuous measurement mode off,
performs a Fall Time measurement one time on the signal present,
and then sends the measurement results to the output buffer.

Perform Fall Time measurement on channel 2 and returm
results

dimension statemant String for data

MEAS: SOUR CHAN2 Measure channel 2

MEAS :FALL? Perform Fall Time measurement,
query instrument to return
measurement resulls

enter statement Enter measurement results into
compuler

Oscilloscope Setup: In order to perform a Fall Time
measurement, the falling edge of the waveform must be present.
If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Fall
Time measurement, an error will be generated.

Measurement Method: The method the instrument uses to
determine fall time is to measure the time at the upper threshold
then the lower threshold of the first falling (negative-going) edge
present. Measurement results are used to calculate fall time as
follows:

fall time = lawer thrashold time — upper threshold time

Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
fall time (in seconds).
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MEASure:FREQuency MEASure:FREQuency

‘FREQuency MEASure:FREQuency is used to place the instrument in the
continuous measurement mode and start a Frequency measurement.

Example Start a Frequency measurement

MEAS :FRRQ Start a Freguency measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

* B8electing Source: One source is specified using the
MEASure:SOURce command.

* Defining Measurements: The measurement ¢can be performed
using standard or user defined parameters as specified by the
MEASure:MODE command.

STANdard parameters measure at 50% levels.

USER defined parameters set the mid threshold level (center
of entered upper and lower threshold values),

* Executing the Measurement: When the measurement is
executed, the instrument will measure and output the frequency of
the source specified.

¢« Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

¢ Limit Test: Execute the MEASure:FREQuency command prior to
the MEASure:COMPare command when configuring for a
freguency limit test.

¢+ Related Commands: MEASure.FREQuency?, COMPare,
LIMittest, MODE, RESults?, SOURce.

Comments
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MEASure:FREQuency? MEASure:LIMittest

:FREQuency? MEASure:FREQuency? turns continuous measurement mode off,
performs a Frequency measurement one time on the signal present,
and then sends the measurement results to the output buifer.

Example Perform Frequency measurement on waveform memory 1 and

return results

dimension statement String fordata

MEAS:SOUR WMEM1 Measure WMEMoryl

MEAS :FREQ? Perform Frequency measurement,
query instrument to return
meagurement resulls

anter astatement Enter measurement results into
computer

Comments <+ Oscilloscope Setup: In order to perform a Frequency
measurement, a minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

* Measurement Method: The method the instrument uses to
determine frequency is to measure the time of the first complete
cycle, then calculate frequency as follows:

H first edge of weveform is rising, than
frequency = 1/time at second rising edge — time at first rising edge)

i firast edge of waveform Is falling, then:
frequaency = 1/{time at second falling edge — time at first falling edge)

* Returned Format: The measurement result is returned as a
numerie value (SYSTem:HEADer to OFF) representing measured
froquency (in hertz). If the signal is not present, 9.99999E+37 is
returned.

:LIMittest MEASure:LIMittest <mode> used to perform a measurement
comparison or limit test on up to three measurements. The user
specifies the measurements to be performed, and the acceptable range
of measurement results, The user can also specify what happens if a
measurement result falls outside of the acceptable range.

Parameters
Parameter Paramater Range of Values Delault
Name Type Units
mocds discrete MEASurejfOFF nona
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MEASure:LIMittest MEASure:LiMittest
Example Frequency Limit Test

This example performs a frequency limit test on channel 1 with
violations saved in waveform memory 1. Test will not stop after

violations.
MEAE:SCR Clear measurement queue
MEAS: SOUR CHAN1 Megsure channel 1
WAV:S0UR CHAN1 Violation source is channei 1
MEAS : PREQ Start a continuous frequency

meagsurement on channel 1

MEAS:COMP PREQ,1EG6,1R3 Start a limit test for frequency
measurement with acceptable
results from 1 kHz to 1 MHz

MEAS :POST CONT Continue limit test after violation

MEAS:DEST WMEMI Waveform memory 1 is the
destination for limit test violations

MEAS :LIM MEAS Start limit test

loop beginning Loop beginning

LTRR? Huag limit test failed?

loop end Loop end

MEAS:RES? Query instrument to return
meqsurement results

enter statement Enter measurement results into
compuler

MEAS:LIM OFF Stop limit test

Comments ¢ Limit Test SBequence: A limit test is configured using three
MEASure subsystem commands:

COMPare - is used to set the desired measurement and
acceptable limits of the test. See MEASure:COMPare
command for more information.

POSTfailure - is used to specify what will ocour (continue or
stop) after a violation or measurement out of range has been
found, See MEASure:POSTfailure command for more

information.

DESTination - is used to specify the destination where data
associated with a limit test failure is stored. See
MEASure:DESTination command for more information.

» Limit Test Status: Failures can be determined by one of two
commands:

LTER? Used to return if the limit test has failed. See LTER?
query for more information.

MEASure:RESults? [Used to return the current, minimum,
maximum, and pass ratio values for the limit test. See
MEASure:RESults? query for more information.

¢+ Related Commands: LTER?, MEASure:COMPare,
DESTination, POSTfailure, RESults?.

o *RST Conditions: Defaults to OFF.
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MEASure:LOWer
:LOWer

Parameters

Commaents

LOWer?

Example

Comments

MEASure:LOWwWer?

MEASure:LOWer <value> is used to set the lower measurement
threshold level. The value that is sent will be in the units currently
selected with the MEASure:UNITs command.

[ Parameter Parameter Range of Vakies Defaukt
Name Type — Units
vaiue numeric -250,000 10 +250,000 v

MIMeric —25.00 1o +126.0 PCT

Set lower threshold to 25 V

NEAS:UNIT VOLT Units to volts
MEAS:LOW 25 Lower threshold is 25V

Entering Value: The MEASure:UNITs command should precede
the MEASure:LOWer command to set units to desired value.
When VOLTSs are selected as the unit, all entries will be rounded
to the nearest millivolt. When PERCent is selected as the unit, all
entries will be rounded to the nearest tenth percent.

MIDDle Threshold: When MEASure:MODE USER is selected,
all "MID" threshold levels used for measurements are calculated

to the center of present UPPer and LOWer threshold levels.
?haailging LOWer threshold level will effect MIDDIle threshold
evel.

* Related Commands: MEASure:UNITs, MODE, UPPer.
e *RST Condition: Defaults to 10 (%),

MEASure:LOWer? returns the currently selected lower

measurement threshold level. The value is sent to the cutput buffer.
The value that is returned will be in the units currently selected with
the MEASure:UNITs command. See MEASure:LOWer command for
more information.

Query the lower threshold level

MEAS:UNIT VOLT Units to voits

MEAS :LOW 25 Lower threshold is 25V

MEAS : UNIT? ) Query instrument to return units

enter statement Enter data into computer

MEAS :LOW? Query instrument to return lower
threshold

enter atatemant Enter data into computer

Query Value: The MEASure:UNITs? query should precede the
MEASure:LOWer? query to determine the current threshold units.

Returned Format: The measurement result is returned as a
numeri¢ value (SYSTem:HEADer to OFF) representing lower
threshold (in volts or percent).

Determining MIDDle Threshold Level: MIDDle threshold
cant be determined by querying both the LOWer and UPPer
threshold values, and calculating the center point. For example,
if LOWer = 20% and UFPer = 30% then MIDDle is 25%.

Related Commands: MEASure:UNITs, MODE, UPPer.

COMP Command Reference 4-53

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



MEASure:MODE

:MODE

Parameters

Example

Comments

:MODE?

Example

MEASure:MODE?

MEASure:MODE <mode> is used to set the standards (definitions
and thresholds) under which the measurement will be performed.
Allows the user to perform the measurement using "standard”
parameters, or with "user defined” parameters.

[ Parameter | Parameter Range of Vakies Default
Name Type Units
made discrete STANGardUSER none

Set mode so user can define measurement standards
MEAS:MODE USER Set mode to USER
o Selecting Mode: Measurement mode is selected as follows:

STANdard - Measurements are performed nsing default
parameters that follow "IEEE" measurement techniques.
When measurements are requested, the instrument first
determines the top (100%) and base (0%) voltages of the
waveform. From this information, thresholds of 90% (upper),
50% (middle), and 10% (lower) are determined. Rise time and
Fall time measurements are made at the 90% (upper) and 10%
{lower) levels. All other measurements are made using the
50% (middle) level. Delay measurements are made from the
the first positive edge to the second positive edge.

USER - Measurements are performed to user specified
parameters, allowing measurements to be based on selectable
signal width, delay settings, and/or threshold levels.

Use the MEASure:LOWer, and UPPer commands to set
desired threshold levels. MIDDIe is set to the center of the
current upper and lower threshold levels.

Use the MEASure:DEFine command to enter delay setting
and signal width parameters.

* Related Commands: MEASure:DEFine, LOWer, UPPer.
o *RST Condition: Defaults to STANdard.

MEASure:MODE? returns the currently selected mode under which

the measurements will be performed. The data is sent to the entput
buffer. Returns STANdard when "IEEE" parameters are used.
Returns USER when “user defined” parameters are used. See
MEASure:MODE command for more information.

Query current measurement mode
dimension stataement String for data

MEAS:MODE TWUSER Set mode to USER
MEAS :MODE? Query instrument to return mode
enter statement Enter data into computer
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MEASure:NWIiDth

:NWIDth

Example

Commeants

MEASure:NWIDth

MEASure:NWIDth is used to place the instrument in the continuous
measurement mode and start a Negative Pulse Width measurement.

Start a Negative Pulse Width measirement

MEAS :NWID Start a Negative Pulse Width
measurement

Measurement Specifications: See Appendices A and C for
measurement specifieations,

Belecting Source: One source is specified using the
MEASure:SOURee command,

Defining Measurements: The measurement can be perfermed
using standard or user defined parameters as specified by the
MEASure: MODE command.

STANdard parameters measure at 50% levels.

USER defined parameters select the transition (upper, middle,
lower) to measure when making the measurement.
Determined by the current upper, lower and mid threshold
values (mid calculated at center of entered upper and lower
threshold values).

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the negative
pulse width of the source specified.

Reading Measurement Results: Use the MEASure:RESults?
query o return measurement results without stopping the
measurement.

Limit Test: Execute the MEASure:NWIDth command prior to the
MEASure:COMPare command when configuring for a negative
puise width Limit test.

Related Commands: MEASure:NWIDth?, COMPare, LIMittest,
MODE, RESults?, SOURce.
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MEASure:NWIDAh? MEASure:NWIDth?

:NWIDth? MEASure:NWIDth? turns continuous measurement mode off,
performs a. Negative Pulse Width measurement one time on the
signal present, and then sends the measurement resulis to the output

buffer,
Example Perform Negative Pulse Width measurement on channei 1 and
return resulis
dimension statement String for data
MEAS: SOUR CHAN1 Measure channel 1
MEAS :NWID? Perform Negative Pulse Width
measurement, query instrument to
return measurement results
enter statemant Enter measurement results into
computer

Comments ¢ Oscilloscope Setup: In order to perform a Negative Pulse
Width measurement, a minimum of one negative pulse must be
present. If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

s Measurement Method: The method the instrument uses to
determine pulse width is to measure the time of the first complete
negative pulse, then calculate pulse width as follows:

it first edge of waveform is rising, then
pulse width = time at sacond rising edge —lime at fivst falling edge
it first edge of waveform Is faliing, then:
pulse width = tine a first rising edge — time at first falling edge

* Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
negative pulse width (in seconds). If the signal is not present,
9.99999E+37 it returned.
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MEASure:OVERshoot
:OVERshoot

Comments

:OVERshoot?

Comments

MEASure:OVERshoot?

MEASuare:0OVERshoot is used to place the instrument in the
continuous measurement mode and start an Overshoot measnrement.

Start an Overshoot measurement

MREAS : OVER Start an Quershoot measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Belecting Source: One source is specified using the
MEASure:SOURee command.

Executing the Measurement: When the measurement is
:;ecuted, the instrument will measure and output the Overshoet of
e source .

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

Limit Test: Execute the MEASure:OVERshoot command prior to

the MEASure:COMPare eommand when configuring for an
overshoot limit test.

Related Commands: MEASure:0VERzhoot?, COMPare,
LIMittest, RESults?, SOURce.

MEASure:0VERshoot? turns continnous measurement mode off,
performs an Overshoot measurement one time on the signal present,
and then sends the measurement results to the output buffer.

Perform Overshoot measurement on CHAN 2 & return resnlts

dimension statement String for data
MEAS:SQUR CHAN2 Measure channel 2
MEAS : OVER? {’edbm Quershoot measurement, query

instrument to return measurement results

enter statement Enter measurement results into computer

Oscilloscope Setup: In order to perform an Qvershoot
measurement, a minimum of one edge must be present. If more
than one waveform, edge, or pulse is present, the measurement is
made on the first edge acquired.

Measurement Method: The method the instrument uses to
determine overshoot is to make three different voltage
measurements, then calculate overshoot as follows:
If tiest adge of wavelorm is rising, then:
overshoot = (VMAX - VTOP)NVAMPlitude
if first sdge of wavelorm is falling, then:
overshoot = (VBASe - VMIN)VAMPItude
Returned Format: The measurement result is returned as a
numeri¢c value (SYSTem:HEADer to OFF) representing measured
overshoot. If the signal is not present, 9.99999E+37 is returned.

Related Commands: MEASure:VBASe, VMIN, VMAX, VTOP,
VAMPlitude.
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MEASure:PERIoOd MEASure:PERl0d

4-58

:PERiod MEASure:PERiod is used to place the instrument in the continuous
measarement mode and start a Period measurement.

Example Start a Period measurement
MEAR : PER Start ¢ Period measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Comments

¢ Selecting Source: One source is specified using the
MEASure:SOURce commang.

¢+ Defining Measurements: The measurement can be performed
using standard or user defined parameters as specified by the
MEASure:MODE command.

STANdard parameters measure at 50% levels.

USER defined parameters set the mid threshold level (center
of entered upper and lower threshold values).

» Executing the Measurement: When the measurement is
executed, the instrument will measure and output the period of the
gsource specified.

¢ Reading Measurement Results: Use the MEASure:RESults?
gquery to return measurement results without stopping the
measurement,

¢ Limit Test: Execute the MEASure:PERiod command prior to the
MEASure:COMPare command when configuring for a period
limit test.

¢+ Related Commands: MEASure:PERiod?, COMPare, LIMittest,
MODE, RESults?, SOURee.
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MEASure:PERiod?

:PERiod?

Example

Commaents

MEASure:PERlod?

MEASure:PERiod? turns continuous mesasurement mode off,
performs a Period measurement one time on the signal present, and
then sends the measurement results to the output buffer.

Perform Period measurement on function 1 and return results

dimension atatement S¥ring for daie

MEAS:S50DR FUNC1 Measure funetion 1

MEAS :PER? Perform Period measurement, query
instrument to reiurn measurement
regsults

enter statament Enter measurement results into
comptiter

Oscilloscope Setup: In order to perform a Period
measurement, a minimam of one full ¢ycle must be present. If
more than one waveform, edge, or pulse is present, the
mesasurement is made on the first edge acquired.

Measurement Method: The method the instrument uses to
determine period is to measure the time of the first complete cycle,
then calculate period as follows:

if tiest adge of waveform is rising, then
period = time at second rising edge - time at first rising edge

if first edge of waveform is falling, then:
period = time at second talling edge — time at first falling adge

Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
period (in seconds). If the signal is not present, 9.99999E+37 is
retarned.
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MEASUre:POSTiailure

-POSTHailure

Parameters

Example

Commeants

POSTtallure?

Example

:PRECision

:PRECision?

MEASure:PRECIision?

MEASure:POSTfailure <mode> is used to specify what will occur
(limit test continue or stop) after a violation has been found during a
limit test.

Parameter Parameter Range of Values Detfault
Name Type Units
made discrete CONTinue{STOP none

Set to continue limit test after viclation

See the MEASure:LIMittest command for an example of configuring
and performing & limit test.

MEAS :POST CONY Continue limit test after violation

» Selecting Mode: After a violation (entered limits exceeded) the
limit test will:

STOP the limit test.

CONTinue to look for another violation. If
MEASure:DESTination is not OFF, the violation will be
written to the selected memory location.

* Related Commands: MEASure:LIMittest, DESTination.
» *RST Conditions: Defaults to STOP.

MEASure:POSTfailure? returns the currently selected failure
instructions for limit test violations. The data is sent to the output
buffer. If CONTinue is returned, the limit test will continue. If
STOP is returned, the limit test will stop.

Query the limit test failure instruction
dimension statement Siring fordaia

KEAS:POST CONT Continue limit test afier violation

HEAS : POST? Query instrument to return post
failure instruction

enter statement Enter data into computer

MEASure:PRECision has no effect on instrument operations, and
is anly included for compatibility with other instruments.

MEASure:PRECision? always returns COARse. This query has no
effect on instrument operations, and is only included for
compatibility with other instruments.
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| MEASure:PREShoot
:PREShoot

Example

Comments

:PREShoot?

Example

Comments

MEASure:PREShoot?

MEASure:PREShoot is used to place the instrument in the
continuous measurement mode and start a Preshoot measurement.

Start a Preshoot measurement

MEAS :PRES Start a Preshoot measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting Source: One source is specified using the
MEASure:SOURce command.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the preshoot of
the source specified.

Reading Measurement Results: Use the MEASure:RESults?
query {0 return measurement results without stopping the
measurement.

Limit Test: Execute the MEASure:PREShoot command prior to
the MEASure:COMPare command when configuring for a
preshoot limit test.

Related Commands: MEASure:FREShoot?, COMPare, LIMittest,
RESults?, SOURce.

MEASure:PREShoot? turns continuous measurement mode off,
performs a Preshoot measurement one time on the signal present, and
then sends the measurement results to the output buffer.

Perform Preshoot measurement on channel 1 and return
results

dimension statemant Siring for data
MEAS:SOUR CHAN1 Measure channel 1
MEAS :PRES? Perform Preshoot measurement,

query instrument fo return
measurement resuits

antar atatement Enter measurement results into
computer

Oscilloscope Setup: In order to perform a Preshoot
measurement, a minimum of one edge must be present. If more
than one waveform, edge, or pulse is present, the measurement is
made on the first edge acquired.
Measurement Method: The method the instrument uses to
determine preshoot is to make three different voltage
measurements, then calculate preshoot as follows:
if firat edge of waveform is rising, then
preshoot = (VBASe - VMIN)/VAMPIkude
If {irst edge of waveform Is falling, then:
preshoot = (VMAX - VTOPYWAMPlilude
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MEASure:PREShoot? MEASure:PWiDth

s Returned Format: The measurement result is returned as a
nut;i;aric value (SYSTem:HEADer to OFF) representing measured
preshoot.

+ Related Commands: MEASure:VBASe, VMIN, VMAX, VTOP,
VAMPlitude.

PWIDth MEASure:PWIDth is used to place the instrument in the continuous
measurement mode and start a Posgitive Pulse Width measurement.

Example Start a Positive Pulse Width measurement

MEAS :PWID Start a Positive Pulse Width
measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

¢ BSelecting Source: One source is specified using the
MEASure:SQURce command.

¢ Defining Measurements: The measurement can be performed
using standard or user defined parameters as specified by the
MEASure:MODE command.

STANdard parameters measure at 50% levels,

USER defined parameters select the transition (upper, middle,
lower) to measure when making the measurement.
Determined by the current upper, lower and mid threshold
values (mid calculated at center of entered upper and lower
threshold values).

¢ Executing the Measurement: When the measurement is
executed, the instrament will measure and output the positive
pulse width of the source specified.

* Reading Measurement Results: Use the MEASure:RESults?
query to return measurement resuits without stopping the
measurement.

¢ Limit Test: Evecute the MEASure:PWIDth command prior to the
MEASure:COMPare command when configuring for a positive
pulse width limit test.

¢ Related Commands: MEASure:PWIDth?, COMPare, LIMittest,
MODE, RESults?, SOURce.

Comments
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MEASure:PWIDth?

PWIDth?

Example

Comments

MEASure:PWIDth?

MEASure:PWIDth? turns continuous measurement mode off,
perfarms a Positive Pulse Width measurement one time on the signal
present, and then sends the measurement results to the output buffer.

Perform Pasitive Pulse Width measurement on channel 1 and

return results
MEAS:SOUR CHANL Meesure channel 1
MEAS:PWID? Perform Positive Pulse Width
measgurement, query ingtrument 1o
return measurement results
entar statemant Enter measurement results into

computer

Oscilloscope Setup: In order to perform a Positive Pulse Width
measurement, a minimum of one positive pulse must be present,
If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

Measurement Method: The method the instrument uses to
determine pulse width is to measure the time of the first complete
positive pulse, then calculate pulse width as follows:
If first edge of waveform is rislng, then
pulse width = time at second faling adge — lime at first rising edpe
H first adge of waveform is falling, then:
pulse width = time at firet falling edgs — time at first rising edge

Returned Format: The measurement result is returned as a
numeri¢ value (SYSTem:HEADer to OFF) representing measured
positive pulse width (in seconds). If the signal is not present,
9.99999E+37 is returned.

COMP Command Reference 4-63

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



MEASure:RESulis? MEASure:RESults?

:RESults? MEASure:RESults? returns the currently active measurement
resulis.

Example Return active measurement results
dimansion statement Stringto hold data

KEAS:RES? Query instrument to return results
enter statement Enter measurement resulis into
computer

Comments + Returned Format: The measurement results are returned as
follows:

<No. of Meass> [;<measuroment_name measurement_resuls]

No. of Meas is a numeric value representing the number
of measurements present in the measurement queue. Up to
eight measurements are saved.

measuremont_name indicates the type of measurement.
measurement_result it the measured value(s).
If the measurement queue is empty, "0" is returned.

s RESults? versus STATistics: When MEASure:STATistics is
selected, executing the RESult? query returns one of the following
results depending on the MEASure:LIMittest selection:

LIMittest OFF: The current, minimum, maximum, and
average values for each measurement are returned.

LiMittest MEASure: The current, minirnum, maximum,
and pass ratio values for the limit test are returned.

+ System Headers: The measurement result is returned as a
numeri¢c valne when SYSTem:HEADer is set to OFF.

* Related Commands: MEASure:STATistics, LIMittest,
POSTfailure.
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MEASure:RiSetime MEASure:RiSetime

:RISetime MEASure:RISetime is used to place the instrument in the
continuous measurement mode and start a Rise Time measurement.

Exampie Start a Rise Time measurement
MEAS:RIS Start ¢ Rige Time measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

* Selecting Source: One source is specified using the
MEASure:SOURce command.

¢ Defining Measurements: The measurement ean be performed
using standard or user defined parameters as specified by the
MEASure:MODE e¢ommand.

STANdard parameters measure at 10%/90% threshold levels.

USER defined parameters set the upper and lower threshold
values.

¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the rise time of
the source specified.

* Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

¢ Limit Test: Execute the MEASure:RISetime command prior to
the MEASure:COMPare command when configuring for a rise
time limit test.

* Related Commands: MEASure:R1Setime?, COMPare, LIMiitest,
RESults?, SOURce.

Comments
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MEASure:RiSetime?

:RiISetime?

Example

Comments

:SCRatch

Example

Commants

MEASure:SCRatch

MEASure:RISetime? turns continuous measurement mode off,
performs a Rise Time measurement one time on the signal present,
and then sends the measurement results to the cutput buffer.

Perform Rise Time measurement om channel 1 and return
results

dimensicn statement String for data

MEAS:SOUR CBAN1 Measure channel 1

MEAS :RIS? Perform Rise Time measurement,
query instrument to return
measurement results

anter statement Enter measurement results into
computer

Oscillogscope Setup: In order to perform a Rise Time
measurement, the rising edge of the waveform must be present.
For best measurement accuracy, set the sweep speed as fast as
possible. If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. If the horizontal
scaling is questionable when performing a Rise Time
measurement, an error will be generated.

Measurement Method: The method the instrument uses to
determine rise time is to measure the time at the lower threshold
then the upper thresheld of the first rising (positive-going) edge
present. Measurement results are used to caleulate rise time as
follows: ‘

risg time = upper threshold tima — lower threshold time
Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured

rise time (in seconds). If the signal iz not present, 9.99999E+37 is
returned.

MEASure:SCRatch is used to clear the measurement results from
the measurement queue.

Clear measurement results from the measurement quene

MEAS : SCR Clear measurement queue
Related Commands: MEASure:RESults?.
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MEASure:50URce MEASure:SOURca?

:SOURce MEASure:SOURce <source>[,<source>] is used to select the
source(s) for measurement. The source(s) specified become the
source(s) for all the MEASure subsystem commands.

Parameters
Parameter Parameter Range of Values Defaull
Name Type Value
s0Urce discrete CHANmaln (n=1 1o 2| none
FUNCtionn {n=1or 2)
WMEMortyn (n=1 1o 4)

Example Set source to waveform memory 8

MEAS:SOUR WMEM3 WMEMory 3 specified as source
for all MEASure commands

Comments ¢ Specifying Source: Two different sources can be specified with
this command, however, all measurements except DELay are
meade on the first specified source only.

SOURce and DELay: The DELay measurement will use two
sources if two have been specified. If only one source is specified,
the DELay measurement will use that source for both parameters,

» *RST Condition: Defaults to CHANneil,CHANnell.

:SOURce? MEASure:SOURce? returns the currently selected source (CHAN1.2,
FUNC1-2, WMEM1-4) for measurement.

Example Query selected source(s) for MEASure subsystem
dimansion statement Siring for date

MEAS : SOUR? Query instrument to return selected
measurement source(s)

enter statemant Enter megsurement results into
computer

Comments + Returned Format: The measurement source(s) returned are
dependent on how many different sources are selected.

If the specified source(s) are different, both will be returned.

If the specified source(s) are the same, only one will be
returned.

See MEASure:S0URce command for additional information on
available source(s),
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MEASure:STATIstics MEASure:STATistlcs?

:STATistics MEASure:STATistics <mode> select the statistics mode. When ON
the minimum, maximum, average (or pass ratio), and current
measurement resnlts are placed in the measurement queue. When
OFF, only the current measurement results are placed in the
measurement queue. Measurements must be in the continuous mode.

Parameters
Parameter Paramater Range of Values Default
Mame Type Value
mode boolean OFFIOION|1 none

Exampla Enable statistics mode
MEAS:STAT 1 Statistics mode enabled

Comments ¢ Mode: Integer values can be substituted for the OFF (0) and ON
(1) parameters.

* Measurement Queune: The measurement queue holds up to eight
measurements, howaver executing the RESults? query will only
return the last three measurements.

* Read Statistics: Use the MEASure:RESult? query to read
measurement results. MEASuare:STATisties? query only reads
state (ON/OFF).

+  Average or Pass Ratio: Average is replaced by pass ratio when
MEASure:LIMittest is selected and MEASure:POSTfailure is
CONTinne. Pass ratio lists the percentage of times a certain test
has passed.

¢ Related Commands: MEASure:RESults?
¢ *RST Conditiong: Defaults to OFF.

:STATistics? MEASure:STATisties? returns a number to show whether mode is
enabled or disabled. "1" = ON, "0" = OFF. The value is sent to the

output buffer.
Example Querying statistics state
MEAS:STAY 1 Statistics mode enabled
MEAS:STAT? Query instrument to return statistics
mode state

anter statement Enter value intc computer
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MEASure:TDELta?

:TDELta?

Exampte

Comments

MEASure:TDELta?

MEASure:TDELta? returns the time difference between the start and
stop time markers. The value is sent to the output buffer,

Query the time difference between start and stop time markers

dimension statement String for data

MEAS:TDEL? Query instrument to return time
difference
anter statement Enter data into computer

Measurement Method: Time difference is caleulated as
follows:

TDELta = TSTOp - TSTAR

TSTOp is the current time stop marker position as set by the
MEASureTSTOp command. TSTArt is the current time start
marker position as set by the MEASureTSTArt command.

Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing time
difference (in seconds). A (~) negative number indicates the stop
marker is preceding the start marker,

Related Commands: MEASure:TSTArt, TSTOp.
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MEASure:TMAX?

TTMAX?

Comments

:TMIN?

Example

Comments

MEASure:TMIN?

MEASure:TMAX? returns the time at which the first maximum
voltage occurred on the acquired waveform. The value is sent to the
output huffer.

Query the first maximum voltage time
dimension statement String for data

NEAS :TMAX? Query instrument to return maximum
voltage time
antaxr astatement Enter data into computer

» Selecting Source: One source is specified using the
MEASure:SOUR¢e command.

+ Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing time (in
seconds) that the maximum voltage occurred. The trigger point is
used as the reference (time 0).

MEASure.TMIN? returns the time at which the first minimum
voltage occurred on the acquired waveform. The value is sent to the
output buffer.

Query the first minimum voltage time
dimension statemant String fordata

MBAS ; TMIN? Query instrument o return minimum
voltage time
enter statement Enter data into computer

e Selecting Source: One source is specified using the
MEASure:SOURce command.

* Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing time (in
seconds) that the minimum voltage occurred. The trigger point is
used as the reference (time 0).
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MEASure:TSTArt MEASure:TSTArM?

:TSTArt MEASure:TSTArt <time> is nsed to position the time start marker
at a specified time with respect to trigger time.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
tima numeric —200 to + 200 s

Example Set time start marker to 25 nsec
MBEAS:TSTA 25E-9 Set time start marker to 25 nsec

Comments + Selecting Time: The desired time is specified using trigger
time as the reference (time 0). Entry can be a positive (post-
trigger) or negative (pre-trigger) number.

* Related Commands: MEASure:TSTOp, TDELta?.

:TSTAr? MEASure/TSTAr{? returns the current position of the time start
marker. The value is sent to the output buffer. The number returned
specifies the position of the time start marker in seconds from trigger
time.

Example Query the time start marker
dimension statement String for datg

MEAS:TETA 25E-9 Set time start marker to 25 nsec

MEAS : TSTA? Query instrument io return time start
marker

enter statement Enter daita into computer
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MEASure:TSTOp

:TSTOp

Parameters

Example

Commaeanis

TSTOP?

Example

MEASure:TSTOp?

MEASure:TSTOp «<fime> is used to position the time stop marker at
a specified time with respect to trigger time,

Parameter Parameter Range of Values Default
Name Type Units
iime NUMerc —200 10 + 200 [

Set time stop marker to 50 ngec

Set time stop marker to 50 nsec

» Selecting Time: The desired time is specified using trigger
time as the veference (time 0). Entry ean be a positive (post-
trigger) or negative {pre-trigger) number.

KEAS: T8T0

* Related Commands: MEASuareTSTArt, TDELta?,

50x-9

MEASure:TSTOp? returns the current position of the time stop
marker. The value is sent to the output buffer. The number returned
specifies the position of the time stop marker in seconds from trigger

time.

Query the time stop marker

dimension
MEAS: TS8TO

statement

SOR-9

MEAS : TST0?

enter statemant
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Set time stop marker to 50 nsec
Query instrument io return time stop

marker

Enter data into computer



MEASure:TVOLt? MEASure:TVvOL1?

:TVOLt? MEASure:TVOLL? <voltage>,<slope><occnrrence> is used to
search the selected source for a defined voltage level and transition.
The time interval between the trigger event and this defined
occurrence is returned as the response to this query.

Paramaters
Parameter Parameter Range of Values Defauit
Name Type Units
voliage numeric —5.99999E+437 10 + 9.99999E4.37 v
slope numetic + OF spacel- wxmng
OECUrnence numeric +9.99999E+37 nang

Exampile Perform TVOLt funetion

For this example, return the {ime between the trigger event and the
third time the waveform crosses -25V in the positive direction.

MEAS:TVOL? -25,43
Comments + Specifying the Parameters: Parameters are entered as follows:

<voltage>: The desired level to be reported is entered. Use a
minus (-) sign or positive (use a space or +) as required.

<slope>: Specify (+) or a space to select the rising edge, and
(=) to select the falling edge.

<occurrence>: Specify the occurrence to be reported.

* Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing the time
in seconds with the trigger point as the reference when all the
specified parameters were true.

True would be defined as the waveform crossing the specified
voltage for the specified number of times in the specified
direction.

If all the specified parameters were never true, +9.99999E+37 is
returned.
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MEASuUre:UNITs MEASure:UNITs?

:UNITS MEASure:UNITs <unif> sets the measurement threshold units when
the user defined measurement mode is selected.

Paramesiers
Parameter Parameter Range of Values Default
Name Type Units
it discrete PERCentVOLTs none

Example Set threshold units to volts
MEAS:UNIT VOLT Threshold units are in volts

Comments < Changing Units: When units are changed from the existing
setting, the stored upper, lower, and middle threshold values will
automatically be changed to the same value for the new units.

¢ Related Commands: MEASure:LOWer, UPPer, MODE.
o *RST Condition: Defaults to PERCent.

:UNITS? MEASure:UNITs? returns the currently selected measurement

threshold units (PERCent or VOLTs). The data is sent to the output
buffer.

Example Query the current units
dimension statement String fordata

MEAS:UNIT VOLT Units to volis
MEAS:UNIT? Query instrumeni to relurn units
anter statement Enter data into computer
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MEASure:UPPer
:UPPer

Parameteors

Example

Comments

:UPPear?

Example

Comments

MEASure:UPPer?

MEASure;:UPPer <value> is used to set the upper measurement
threshold level. The value that is sent will be in the units currently

selected with the MEASure:UNITs command.

Parameter Parameter Range of Values Default
Name Type _ — Units
value numenc —250,000 to +250,000 v
numeric ~25.00 50 +125.0 PCT

Set upper threshold to 25 %

MEAS:UNIT PERC Units to percent
MEAS:UPP 25 Upper threshold is 25%

Entering Value: The MEASure:UNITs command should precede
the MEASure:UPPer command to set units to a desired value.
When VOLT: are selected as the unit, all entries will be rounded
to the nearest millivelt. When PERCent is selected as the unit, all
entries will be rounded to the nearest tenth percent.

MIDDle Threshold: When MEASure:MODE USER is selected,
all "MID" threshold levels used during measurements are
calculated to the center of the present UPPer and LOWer threshold
levels. Changing UPPer threshold level will affect the MIDDle
threshold level.

Related Commands: MEASure:UNITs, MODE, LOWer.

*RST Condition: Defaults to 90 (%).

MEASure:UPPer? returns the currently selected upper measurement
threshold level. The value is sent to the output buffer. The value that
i5 returned will be in the units currently selected with the MEASure:
UNITs command. See MEASure:UPPer for more information.

Query the upper threshold level

MEAS:UNIT PERC Units to percent

MEAS:UPP 25 Upper threshold is 25%

MEAS:UNIT? Query instrument to return unite

enter statemsnt Enter data into computer

MEAS:UPP? Query instrument to return lower
threshold

enter astatemant Eniter data into computer

Query Value: The MEASure:UNITs? query should precede the
MEASure:UPPer? query to determine the current threshold units,

Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing upper
threshold (in volts or percent).

Determining MIDDle Threshold Level: MIDDle threshold
can be determined by querying both the LOWer and UPPer
threshold values, and calculating the center point. For example,
if LOWer = 20% and UPPer = 30% then MIDDie is 25%.

Related Commands: MEASure:UNITs, MODE, LOWer.
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MEASure:VACRms MEASure:vACRms?

:VACRmMS MEASure:VACRms is used to place the instrument in the
continuous measurement mode and start an AC RMS Voltage

measurement.
Example Start an AC RMS Voliage measurement
MEAS : VACRns Start an AC RMS Voltage

measurement

Comments +« Measurement Specifications: See Appendices A and C for
measurement specifications.

» Selecting Source: One source is specified using the
MEASure:S0URce command.

* Executing the Measurement: When the measurement is
executed, the instrument will measure and output the AC RMS
voltage of the source specified. -

» HReading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

¢ Limit Test: Execute the MEASure:VACRm:s command prior to
the MEASure:COMPare command when confipuring for an AC
RMS voltage limit test.

+ VACEms versus VRMS: The MEASure:VACRms command is
identical to the MEASure:VRMS command.

¢ Related Commands: MEASure:VACRms?, COMPare, LIMittest,
RESults?, SOURce, VRMS.

‘VACERmMS? MEASure:VACRms? turns continuous measurement mode off,
performs an AC RMS Voltage measurement one time on the signal
present, and then sends the measurement results to the output buffer.

Example Perform an ACRMS amplitude measurement on channel 2 and

return results
dimenaion statement Siringfordata
MBAS:SOUR CHANZ Measure channel 2
MEAS :VACR? Perform an AC RMS Voltage
measurement, query instrument to
return measurement resulis
enter statament Enter measurement results into

comptter

Comments « Oscilloscope Setup: The AC RMS Voltage measurement is
made using the the first cycle present. If a complete cycle is not
present, the AC RMS value of all data points is calculated.

*» Measurement Method: The method the instrument uses to
determine AC RMS voltage is to measure VAVerage, subtract it
from each data point, then ¢alculate AC RMS voltage.

* Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
AC RMS voltage (in volts), with 0 volts as the reference.

¢ VACRms? versus VRMS?: The MEASure:-VACRms? query is
identical to the MEASure:VEMS? query .

¢+ Related Commands: MEASure:VRMS?.
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MEASure:VAMPItude
VAMPIlitude

Example

Comments

:VAMPlitude?

Example

Comments

MEASure:VAMPIlitude?

MEASwure:VAMPlitude is used to place the instrument in the
continuous measurement mode and start an Amplitude Voltage
measurement.

Start an Amplitude Voltage measurement

MEAS : VAMP Start an Amplitude Voltage
measurement

* Measurement Specifications: See Appendices A and C for
measurement specifications.

¢ Selecting Source: One source is specified using the
MEASure:30URce command.

* Executing the Measurement: When the measurement is
executed, the instrument will measure and output the amplitude
voltage of the source specified.

* Reading Measurement Results: Use MEASure:RESults? query
to return measurement results without stopping the measurement.

¢ Limit Test: Execute the MEASure:VAMPlitude command prior to
the MEASure:COMPare command when configuring for an
amplitude voltage limit test.

* Related Commands: MEASure:VAMPlitude?, VTOP, VBASe,
COMPare, LIMittest, RESults?, SOURce.

MEASure:VAMPlitude? turns continuous measurement mode off,
performs an Amplitude Voltage measurement one time on the signal
present, and then sends the meassurement results to the output buffer,

Perform amplitude voltage measurement on function 2 and
return results

dimansion statament String for dota

MEAS:S50UR FUNC2 Measure function 2

MEAS : VANP? Perform Amplitude Voltage
measurement, query instrument to
return measurement results

enter statement Enter measurement resulte into
compiter

¢ Oscilloscope Setup: Amplitude Voltage measurement is made
uging the entire waveform. When performing a measarement on
a particular cycle, set the contrels to present only that cycle.

¢ Measurement Method: The method the instrument uses to
determine voltage amplitude is to measure VTOP and VBASe,
then calenlate voltage amplitude as follows:

voltage amplitude = VTOP — VBASe
* Returned Format: The measurement results are returned as a

numeri¢ value (SYSTem:HEADer to OFF) representing measured
voltage amplitude (in volis) with 0 volts as the reference.

* Measuring Pulse Signals: The measured VAMPlitude value
will not normally be the same as the "peak-to-peak value" if the
input signal is a pulse.
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MEASure:VAVerage

:VAVerage

Example

Comments

:VAVerage?

Exampie

Comments

MEASure:VAVerage?

MEASure:VAVerage is used to place the instrument in the
continuous measurement mode and start an Average Voltage
mesasurement.

Start an Average Voltage meagurement

MEAS : VAV Start an Average Voliage
measurement

¢ Measurement Specifications: Sece Appendices A and C for
measurement specifications.

* Selecting Source: One souree is specified using the
MEASure:SOURce command.

¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the average
voltage of the source specified.

* Reading Measurement Results: Use the MEASure:RESulis?
query to return measurement results without stopping the
measurement.

¢ Limit Test: Execnte the MEASure:VAVerage command prior to
the MEASure:COMPare command when configuring for an
average voltage limit test.

¢ Related Commands: MEASure:VAVerage?, COMPare,
LIMittest, RESults?, SOURce.

MEASure:VAVerage? turns continucus measurement mode off,

performs an Average Voltage measurement one time on the signal
present, and then sends the measurement results to the output buffer.

Perform voltage amplitude measurement on waveform
memory 3 and return results

dimension statement String for data

MEAS: SOUR WMEN3 Measure woveform memory 3

MEAS:VAV? Perform Average Voltage
measurement, query instrument to
return measurement results

enter statement Enter measurement results into
compiiler

¢ OQOscilloscope Setup: Average Voltage measurement is made
using the the first cycle present. If a complete cycle is not present,
all currently acquired data points are averaged.

* Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
average voltage (in volts) with ¢ volts as the reference.
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MEASure:VBASe

:VBASe

Example

Comments

:VBASe?

Comments

MEASure:vVBASe?

MEASure:VBASe is used to place the instrument in the continuous
measurement mode and start a Base Voltage measurement.

Start a Base Voltage measurement

MEAS :VBAS Start a Base Voltage measurement

Messurement Specifications: Sece Appendices A and C for
mesasurement specifications.

Selecting Source: One souree is specified using the
MEASure:SOURee eommand.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the voltage
value at the base of the source specified.

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

Limit Test: Execute the MEASure:VBASe command prior to the
MEASure:COMPare command when configuring for a base
voltage limit test.

Related Commands: MEASure:VBASe?, COMPare, LIMittest,
RESults?, SOURce.

MEASure:VBASe? turns continuous measurement mode off,
performs a Base Voltage measurement one time on the signal present,
and then sends the measurement results to the output buffer.

Perform base voliage measurement on channel 2 and return
results

dimension statement String for data
MEAS:SOUR CHAN2 Measure channel 2
MEAS : VBAS? Perform Base Vollage megsurement,

query instrument to return
measurement results

enter statement Enter measurement results into
computer

Oscilloscope Setup: Base Voltage measurement is made using
the entire waveform. When performing a measurement on a
particular cycle, set the controls to present only that cycle.

Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
base voltage (in volts), with O volts as the reference.

Pulse Signals: The measured VBASe value will not
normally be the "minimum value” if the input signal is a pulse.
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MEASure:VDCRms

:VDCRms

Comments

:VDCRms?

Comments

MEASure:VOCRms?

MEASure:VDCRms is used to place the instrument in the
continuous measurement mede and start a DC RMS Voltage
measurement.,

Start a DC RMS Voltage measurement
MEAS :VDCRms "~ Start ¢ DC RMS Voltage

measurement

* Measurement Specifications: See Appendices A and C for
measurement specifieations.

+ Selecting Source: One source is specified using the
MEASure:SOURcte command.

e Executing the Measurement: When the measurement is
executed, the instrument will measure and output the DC RMS
voltage of the source specified.

» Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
megsurement.

» Limit Test: Execute the MEASure:VDCRms command prior to
the MEASure:COMPare command when eonfiguring for a DC
RMS voltage Limit test.

» Related Commands: MEASure:-VDCRms?, COMPare, LIMittest,
RESuits?, SOURce.

MEASure:VDCRms? turns continuous measurement mode off,

performs a DC RMS Voltage measurement one time on the signal
present, and then sends the measurement results to the output buffer.

Pexform a DC RMS measurement on channel 1 and return
results

dinension statement String for data

MEAS:SOUR CHANL Measure channel 1

MEBAS:VDCR? Perform a DC RMS Voliage
measurement, query instrument o
return megsurement results

enter statement Enter measurement results into
computer

* Oscilloscope Setup: The DC RMS Voltage measurement is
made using the the first cycle present. If a complete cycle is not
present, the instrument calculates the DC RMS value of all data
points.

+ Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
DC RMS voltage (in volts), with 0 volts as the reference.
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MEASure:VDELta?

:VDELta?

Example

Comments

:VFIFty

Comments

MEASure:FIFTy

MEASure:VDELta? returns the time difference between the start
(VMarkerl) and stop (VMarker2) voltage markers. The value is sent
to the output buffer.
Query the voltage difference between start and stop voltage
markers
dimension statement Siring fordala
MEAS :VDEL? GQuery instriment fo return voltage
difference
enter statement Enter data into compuier

¢+ Measurement Method: Voltage difference is calculated as
follows:

VDELt2 = VSTOp -~ VSTAR

VSTOp is the current stop marker position, and VSTArt is the
current start marker position. Markers are automatically set
during a measurement, or by the MEASure:VSTOp and
MEASure:VSTArt commands.

* Returned Format: The measurement resulis are returned as a
numeric value {(SYSTem:HEADer to OFF) representing voltage
difference (in volts). A (-) negative number indicates the start
marker is higher than the stop marker.

+ Related Commands: MEASure:VSTArt, VSTOp.

MEASure:VFIFty is used to find the top and base values of the
specified waveform(s), then places the voltage markers at the 50%
voltage point on the specified source(s).

Set voltage markers (Vmarkerl and 2) at 50% levels
MEAS ;VFIF Voltage markers set at 50% levels

* Selecting Source: Up to two source(s) are specified using the
MEASure:SOURce command.

When one source is specified, both voltage markers
(VMarkerl and VMarker2) are set to the 50% veltage level on
that source,

When two sources are specified, VMarkerl is set to the 50%
level of the first source and VMarker2 is set to the 50% level of
the second source,

¢ Voltage Marker Query: There is not a guery for the VFIFty
command. Marker values can be returned using the VSTArt?
and VSTOp? commands.

¢ Related Commands: MEASure:S0URce, VSTArt?, VSTOp?.
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MEASure:VMAX

4-82

‘'VMAX

Example

Commentis

:VMAX?

Example

Comments

MEASure:VMAX?

MEASure:VMAX is used to place the instrument in the continuous
measurement mode and start a Maximum Voltage measurement.

Start a Maximum Voltage measurement

MEAS : TNAX Start a Maximum Voltage
measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting Source: One source is specified using the
MEASure:SOURce command.

Executing the Measurement: When the measurement is
execnted, the instrument will measure and output the absolute
maximum voltage of the source specified.

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

Limit Test: Execnte the MEASure:VMAX command prior to the
MEASure:COMPare command when configuring for a maximum
voltage limit test.

Related Commands: MEASure:VMAX?, COMPare, LIMittest,
RESults?, SOURce.

MEASore:VMAX? turns continnous measurement mode off,

performs 2 Maximum Voltage measurement one time on the sigmal
present, and then sends the measurement results to the output buffer.

Perform maximum voliage measurement on channel 2 and

return results
dimension statemant String fordaia
MEAS: SOUR CHANZ Measure channel 2
MEAS :VMAX? Perform Maximum Voltage

measurement, guery instrument Lo
return measurement results

enter statement Enter measurement resuits into
compuler

Oscilloscope Setup: Maximum Voltage measurement is made
using the entire waveform. When performing a measurement on
a particular cycle, set the controls to present only thai cycle.

Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
maximum voltage (in volts), with 0 volts as the reference.
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MEASure:VMIN

:VMIN

Example

Comments

:VMIN?

Example

Comments

MEASure:VMIN?

MEASure:VMIN is used to place the instrument in the continuous
measurement mode and start a Minimum Voltage measurement.

Start a Minimum Voltage measurement

MEAS:VMIN Start a Min Voltage measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting Source: One source is specified using the
MEASure:S0URce command.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the absolute
minimum voltage of the source specified.

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement resnlts without stopping the
measurement.

Limit Test: Execute the MEASure:VMIN command prior to the
MEASure:COMPare command when econfiguring for a minimum
voltage limit test.

Related Commands: MEASure:VMIN?, COMPare, LIMittest,
RESults?, SOURce.

MEASure:VMIN? turns continuous measurement mode off,
performs a Minimum Voltage measurement one time on the signal
present, and then sends the measurement results to the output buffer.

Perform minimum voltage measurement on function 1 and

return results
dimension statament Siring for daia
MEAS: SOUR FUNCL Meagure function 1
MEAS : VMIN? Perform Minimum Voltage

measurement, query instrumant to
return measurement results

enter astatement Enter measurement resulls into
compiuter

Oscilloscope Setup: Minimum Voltage measurement is made
using the entire waveform. When performing a measurement on
a particular cycle, set the controls to present only that cycle.

Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
minimum voltage (in volts), with 0 volts as the reference.
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MEASure: VPP
VPP

Example

Comments

VPP?

Examplo

Comments

MEASures:VPP?

MEASure:VPP is used to place the instrument in the continuous
measurement mode and start a Peak-to-Peak Voltage measurement.

Start & Peak-to-Peak Voltage measurement
MEAS: VPP Siart @ Vp-p measurement

* Measurement Specifications: See Appendices A and C for
measurement specifications.

* Selecting Source: One source is specified using the
MEASure:SOURce command.

¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the peak-to-peak
voltage of the source specified.

¢ Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

s Limit Test: Execute the MEASure:VPP command prior to the
MEASure:COMPare command when configuring for a peak-to-
peak voltage limit test.

* Related Commands: MEASure:VPP?, VMAX, VMIN,
COMPagre, LIMittest, RESults?, SOURce.

MEASure:VPP? turns continuous measurement mode off, performs
a Peak-to-Peak Voltage measurement one time on the signal present,
and then sends the measurement results to the output buffer.

Perform peak-to-peak voltage measurement on waveform
memory 4 and return results

dimension statement String fordaia

MEAS:SOUR WMEM4 Measure waveform memory 4

NEAS : VRP? Perform Vp-p measurement, query
instrument o return measurement
results

enter statement Enter measuremeni resulis into
computer

¢+ Oscilloscope Setup: Peak-to-Peak Voltage measurement is
made using the entire waveformm, When performing a
measurement on a particular cycle, set the controls to present only
that cycle.

+ Meoasurement Method: The method the instrument uses to
determine peak-to-peak voltage is to measure VMAX and VMIN,
then calculate voltage amplitude as follows:

peak-to-paak voltage = VMAX - VMIN

* Returnmed Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
peak to peak voltage (in volts), with 0 volts as the reference.
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MEASure:VRELative

‘VRELative

Parameters

Example

Comments

MEASure:VRELative

MEASure:VRELative <percent> is used to move the voltage
markers (Vmarker1 and Vmarker2) to the specified percentage points
of their last established position. The location of the voltage markers
may not necessarily be on the waveform currently presented.

Parameter Parameter Range of Values Default
Name Type Unit
percent numeric 0o 100 PCT

Move voltage markers

For the first example, the current position of Vmarker1 is at the base
(0%) of the signal and VMarker2 is at the top (100%).

After execution of this example, VMarkerl will move to the 10%
level and VMarker2 to the 90% level of the signal.

MEAS:VREL 10 Move voltage markers 10%

After execution of this example, VMarkerl will move to the 20%
level and VMarker2 to the 80% level of the previous setting.

MBAS:VREL 80 Move voltage markers 30% from lasi
established position

Entering Percent: Any value between 0 and 100 can be used,
however the markers cannot cross positions.

If 0 is sent, the markers are not moved.

If values of <50 are sent, both markers are moved the amount
specified up to 50%.

If values of >50 are sent, both markers are moved the specified
amount ~ 50%. This is because VMarkerl is always in the
range of 0% to 50% and Vmarker2 is in the range of 50% ta 100%.
For example, if 60% is entered, both markers are moved 10%
(60% — 50% = 10%).

VEBELative versus VSTArt and VSTOp: Both commands are
used to speciy voltage marker positions.

MEASure:VSTArt and VSTOp commands are used to position
the voltage markers to a specified voltage level. Each is
specified separately, and knowledge of the current marker
positions is not necessary,

MEASure:VRELative command moves both voltage markers
a specific percentage point from their last established position.
The starting position of the markers must be known for this
command to be meaningful. The markers can be set to a known
position on the selected waveform using the
MEASure:VAMPlitude? query (set to 0% and 100%).
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MEASure:VRELatlve MEASure:VRELative?

+ Starting Marker Position: When the instrument performs a
voltage measurement, the voltages markers are automatieally
moved to perform the measurement, then read. Because of this,
the markers can be set to a known position on the selected
waveform using the measure voltage commands. For example,
use the MEASure:VAMPlitnde? query to set the markers to 0% and
100%.

» Upper and Lower Threshold: The VRELative command does
not affect the UPPer and LOWer threshold levels as selected by
the MEASure:UFPPer and LOWer commands.

¢ Related Commands: MEASure:VSTArt, VSTOp.

:VRELative? MEASure:VRELative? returns the current relative position of the
voltage stop marker (Vmarker2). The value is sent to the output
buffer. The number returned specifies the position in percent from the
last established position of the voltage stop marker.

Example Query the voltage stop marker relative position
dimensicn statemant String for data

MEAS:VREL 10 Move voltage markers 10%

MNEAS :VREL? Query instrument to return voltage
stop marker relative position (90%)

enter statemant Enter data into computer
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MEASure:YVRMS

:VRMS

Example

Commenis

:VRMS?

Example

Comments

MEASure:VRMS?

MEASure:VRMS is used to place the instrument in the continuous
measurement mode and start a RMS Voltage measurement.

Start a RMS Voltage measurement

MEAS : VRMNS Start a RMS Voltage measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting Source: One source is specified using the
MEASure:S0URce command,

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the RMS voltage
of the source specified.

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

VACEms versus VRMS: The MEASure:VACRms command is
identical to the MEASure;VRMS command.

Related Commands: MEASure:VRMS?, VACRms, SOURce,
RESults?.

MEASure:VREMS? turns continuous measurement mode off,

performs a RMS Voltage measurement one time on the signal
present, and then sends the measurement results to the output buffer.

Perform RMS amplitude measurement on channel 2 and

return results
dimension statement Sitring for data
MEAS: SOUR CHAN2 Measure channel 2
MEAS : VRMS ? Perform RMS Voliage measurement,

guery instrument to return
measurement results

anter statemant Enter measurement results into
eompuler

Oscilloscope Setup: RMS Voltage measurement is made using
the first cycle present. If a complete cycle is not present, all data
points are averaged.

Measurement Method: The method the instrument uses to

determine RMS voltage (ACRMS) is to measure VAVerage,
subtract it from each data point, then calculate RMS voltage.

Returned Format: The measurement results are returned as a_
numeri¢ value (SYSTemn:HEADer to OFF) representing measured
RMS voltage (in volts), with 0 volts as the reference,
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MEASure:VSTArt MEASure:VSTArt?

:VSTArt MEASure:VSTArt <voliage> is used to position the voltage start
marker (VMarkerl) at a specified voltage with respect to 0 volts.

Parameters
Parameter Paramegter Range of Values Default
Name Type Units
vollage numeric =4E+10 to +4E+10 v

Example Set voltage start marker to 5 volts
MEAS:VSTA S Set Vmarker] 2o 5 volts

Comments + Selecting Voltage: The desired voltage is specified using 0
volis as the reference. Positive and negative values are
acceptable. If voliage is set to a value outside the allowable range,
it will-automatically be set to the nearest acceptable value without

generating an arror.
* Related Commands: MEASure:VSTOp, VDELta?.

:VSTArt? MEASure:VSTArt? returns the current position of the voltage start
marker (VMarker 1). The value is sent to the output buffer. The
number returned specifies the position of the voltage start marker (in
volig) from 0 voits,

Example Query the voltage start marker

dimension statement String for data

MEAS:VSTA S Set Vmarkerl to 5 volts

MEAS:VSTA? Query instrument to return voltage
start marker

enter statemant Enter data into computer
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MEASure:VSTOp
:VSTOp

Parameters

Example

Commentis

:VSTOP?

Example

:VTIMe?

Parameters

Example

Comments

N2

MEASure:VTIMa?

MEASure;:VSTOp <voltage> is used to position the voltage stop
marker (VMarker2) at a specified voltage with respect to 0 volts.

[ Parameter | Parameter Range of vales Default
Name Type Units
voltage numernc ~dE+10 10 +4E+10 ]

Set voltage stop marker to =5 volts

MEAS ;VSTO -5 Set Vmarker2 to —5 volts

Selecting Voltage: The desired voltage is specified using ¢
volts as the reference. Positive and negative values are
acceptable. If voltage is set to a value outside the allowable range,
it will automatically be set to the nearest acceptable value without
generating an error.

Related Commands: MEASure:VSTArt, VDELta?.

MEASure:VSTOp? returns the current position of the voltage stop
(VMarker 2) marker. The value is sent to the output buffer. The
number returned specifies the position of the voltage stop marker (in
volts) from 0 volts.

Query the voltage start marker

dimension
MEAS :Vv3TO =5
MEAS :VS5TO?

stateament String for data

Set Vmarker2 to -5 volits

Query instrument to return voltage
stop marker

enter statemant Enter data into computer

MEASure:VTIMe? <time> returns the voltage level at a specified
time, The time is referenced to the trigger event and must be on the
acquired waveform.

 Parameter | Parameter Range of values Detault
Name Type Value
tine nUMGTIC 20 99999E+37 3

Measure voltage on waveform 100usec from trigger event

100E=6 Set to measure voltage 100usec from

trigger event
Oscilloscope Setup: In order to perform measurement, the
voltage measurement point must be present.
Returned Format; The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing volts

(refem;noed to 0 volts), at the time specified (referenced to trigger
event).

MEAS : VTIM?
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MEASure:vVTOP

:VTOP

Example

Comments

:VTOP?

Example

Comments

MEASuUre:vYTOP?

MEASure:VTOP is used to place the instrument in the continuous
measurement mode and start a Top Voltage measurement.

Start a Top Voltage measurement
MEAS :VTOP Start a Top Voltage measurement

» Measurement Specifications: See Appendices A and C for
measurement specifications.

¢ Selecting Source: One source is specified using the
MEASure:SOURce command.

o Exeeuting the Measurement: When the measurement is
executed, the instrument will measure and output the voltage
value at the top of the source specified.

¢+ Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

¢ Limit Test: Execute the MEASure:VTOF command prior to the
MEASure:COMPare command when configuring for a tep veltage
Limit test.

¢ Related Commands: MEASure:VIOP?, COMPare, LIMittest,
RESults?, SOURce.

MEASure:VTOP? tums continuous measurement mode off,
performs a Top Voltage measurement one time on the signal present,
and then sends the measurement results to the output buffer.

Perform top voliage measurement on channel 2 and retarn
results

dimension statement Siring for daia

MEAS: SOUR CHAN2 Measure channel 2

MEAS:VTOP? Perform Top Voltage measurement,
query instrument to return
measurement resulls

anter statement Enter measurement results into
computer

o Oscilloscope Setup: Top Voltage measurement is made using
the entire waveform. When performing a measurement on a

particular cycle, set the controle to present only that cycle.

*» Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
top voltage (in volts), with 0 volts as the reference.
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MEASure:WCOMpare:ALLowance MEASure:wWCOMpare:ALLowance?

:WCOMpare:ALLowance

MEASure:WCOMpare:ALLowance <rvalue> is used to set the
allowable number of divisions that the second waveform comparison
test can deviate fram and still pass.

Parameters

" Parameter | Parameter “Range of Vakies ‘Defauh
Name Type Units
value numeric ©0.000 to 8.000 Div

Example Set second comparison allowance to 1 Division

MEBAS :WCOM:ALL 1.0 Test deviation to 1 divigion (or 1/8
range)
See the MEASure:WCOMpare:WTESt command for an example of
sonfiguring and performing a comparison test
Comments +« Comparison Test: When a waveform comparison test fails, a

second test is performed on the waveform data and memory against
the specified allowance (tolerance).

¢ Range versus Division: Range must be divided by 8 (total
number of vertical divisions) to determine entry in divisions.

*» Eutering Value: The allowance value specified is automatically
rounded to the nearest 0.025 divisions,

+ Related Commands: MEASure. WCOMpare:WTESt?, COMPare,
POSTfailure.

¢ *RST Condition: Defanlts to 0 (DIV).

‘WCOMpare:ALLowance?

MEASure:WCOMpare:ALLowance? returns the number of
allowance divieions currently selected for the second comparison test.
The value is sent to the output buffer.

Example Query the second comparison allowance

MEAS :WCOM:ALL 1.0 Test deviation to 1 division
MEAS :WCOM: ALL? Query instrument to return allowance
enter statement Enter date into computer
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MEASure:WCOMpare:COMPare MEASure:WCOMpare:COMPare?

‘WCOMpare:COMPare MEASure:WCOMpare:COMPare <channel>,<memory> is used
to select the input channel (1 or 2), and the waveform memory pair
(1/2 or 8/4) to be compared during a waveform comparison test.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
channel discrete CHANne!1|CHANRe2 none
memory discrato WMEMory1[WMEMory2| nona
WMEMory3| WMEMory4

Example Configure a comparison test on channel 1 using waveform
memory pair 3/4

See the MEASure:WCOMpare:WTESt command for an example of
configuring and performing a comparison test

MEAS :WCOM:COMP CHAN1, WMEN3 Configure comparison test

Comments +« Selecting Waveform Memories: Memories are selected in
pairs, creating a "mask” that the specified input channel will be
compared to. Specifying WMEMoryl or WMEMory2 selects both
WMEMoryl and WMEMory2 as the mask pair. Specifying
WMEMory3 or WMEMory4 selects both WMEMory3 and
WMEMory4 as the mask pair.

* Related Commands: MEASure:WCOMpare:WTESt?,
ALLowance, POSTfailure,

:COMPare? MEASure:COMPare? <measurement> returns the two sources
currently selected for the compare test. The data is sent to the output

buffer.
Example Querying comparison test configuration

dimension statement String to hold data

MEAS:WCOM:COMP CHAN1,¥MEM3 Configure comparison tesi

MEAS :WCOM : COMP ? Query insirument o return
comparison test
configuration

enter statement Enter data into computer

Comments <+ Returned Format: The measurement configuration is returned
as follows:
<channel> <memory>

See MEASure:WCOMpare:COMPare command for more
information on returned data.
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MEASure:WCOMpare:DESTIination MEASure: WCOMpare:DESTination?

:WCOMpare:DESTination

Parameters

Example

Comments

MEASure:DESTination <location> specifies the destination used
when a waveform comparison violation is found. Used to save the
data associated with a comparison test failure.

Parameter Parameter Range of Vaiues Detault
Name Type Units
focation discrete WMEMOryn (n=1 to 4)IOFF none

Set destination to waveform memory 1

See the MEASure:WCOMpare:WTESt command for an example of
configuring and performing a comparison test

MEAS :WCOM:DEST WMEM1 Waveform memory I is the
destination for cormparison test
violations

Specifying Waveform Memories: Data may be stored to any

of the waveform memories EXCEPT the pair of memories used for

the mask in the comparison test (specified using the

MEASure:WCOMpare:COMPare command). If the waveform

memory selected for the destination is the same as the waveform

memories used for the mask, the destination is automatically set

to OFF. When a waveform memory is specified, the current
contents are overwritten each time a violation is found.

+* Disable Destination: OFF is specified to disable the destination
function.

¢ Related Commands: MEASure:WCOMpare:WTESt.
« *RST Conditions: Defaults to OFF.

:WCOMpare:DESTIination?

Example

MEASure:WCOMpare:DESTination? returns the currently
selected destination (WMEM1-4 or OFF) for comparison test
violations. The data is sent to the output buffer.

Query the violation destination

dimension statement  Siring for data
MEAS :WCOM:DEST WMEM1 Set destination to waveform

memory 1

MEAS :WCOM: DEST? Query instrumeni to return
destination

anter statement Enter data inio computer
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MEASure:WCOMpare:POSTtallute MEASure:WCOMpare:POSTrallure?

:WCOMpare:POSTtailure

Parameters

Exampile

Comments

:POSTfailure?

MEASure:WCOMpare:POSTfailure <mode> is used to specify
what will occur (comparizson test continue or stop) afier a violation
hag been found during a comparison test.

Parameter Parameter Range of Values Detault
Name Type Units
mods digcrete CONTinusSTOP NONe

Set to continue comparison test after violation
See the MEASure:-WCOMpare:WTESt command for an example of
configuring and performing a comparison test
MEAS:WCOM:POST CONT Continue comparison test afier
violation
o Selecting Mode: After a violation (input waveform outside of
allowable mask) the comparison test will:

STOP the waveform comparison test and acquisition.

CONTinue to look for other violations. If
MEASure:WCOMpare:DESTination is not OFF, the violation
will be written to the selected memory location, overwriting
the previous viclation stored in memory.

¢+ Related Commands: MEASure:WCOMpare: WTESt,
DESTination.

e *RST Conditions: Defaults to STOP.

MEASure:WCOMpare:POBTfailure? returns the currently selected

failure instructions for comparison test violations. The data iz sent to
the output buffer. If CONTinue is returned, the comparison test will
continue, If STOP is returned, the comparison test will stop.

Query the comparison test failure instruction

dimension statement String for daia
MEAS :WCOM:POST CONT Continue comparison test after

violation
MEAS:WCOM:POST? Query instrument to return post
failure instruction
anter statemant Enter data into computer
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MEASure:WCOMpare:WTESt

:WCOMpare:WTESt

Parameters

Example

Comments

MEASure:WCOMpare:WTESt

MEASure;:WCOMpare:WTESt <mode> used to perform a waveform
compare test . The user specifies the acceptable range, and what
happens if a measurement result falls ontside of the acceptable range.

Parameter Parameter Range of Values Defauit
Name Type Units
mode discrete MEASure|OFF none

Waveform Comparison Test

In this example, channel 1 data is compared with the mask waveform
comprised of waveform memories 3 and 4, and the violation is saved in
waveform memory 1. Test will stop after a violation.

NEAS : SCR

MEAS :WCOM:COMP CHANL,WMEN3

MEAS ;NCOM:ALL 1.0
MEAS :WCOM:POST STOP

MEAS :WCOM:DEST WMEM)

MEAS :WCON:WTES MEAS
loop beginning
LTER?

loop end
MEAS : NCOM:NTES OFF

Clear measurement queue
Configure comparison test
{input chanrel 1, compare
against waveform mask in
waveform memories 3 and
4

Second test devintion to 1
Stop comparison test after
violation

Waveform memory 1 is the
destination for a test
violation

Start comparison tesi

Loop beginning

Has Limit test failed?

Loop end
Stop comparison test
Comparison Test Limitations;

MEASure:LIMitest: The comparison test and limit test
cannot be performed at the same time,

ACQuire:POINts: The comparison test runs only on 500 point
records, and will not run in the expand mede (8000 points), or on
digitized data if the count is not at 500.
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MEASure:WCOMpare:WTESt MEASure:WCOMpare:WTESt

e Comparison Test Sequence: A comparison test is configured
using the following MEASure:WCOMpare subsystem commands:
ALLowance - is used to set acceptable limits of the second test
comparison. See¢ MEASure:WCOMpare:ALLowance command
for more information.
COMPare - is used to set the desired input channel being
compared and the waveform memory pairs configuring the

comparison mask. See MEASure:WCOMpare:COMPare
command for more information.

POSTfailure - is used to specify what will eecur (continue or
stop) after a violation has been found. See
MEASure:WCOMpare:POSTfailure command for more
information.
DESTination - is used to specify the destination where data
associated with a test failure is stored. See
MEASure:WCOMpare:DESTination command for more
information.

¢ Comparison Test Pass/Fail Criteria: To pass the test, the
channel data must be less than the first waveform memory
data (WMEMory 1 or 3) and greater than the second waveform
memory data (WMEMory 2 or 4), plus or minus the value set
by the MEASure:WCOMpare:ALLowance command.

» Comparison Test Status: Failures can be determined by one of
two commands:

LTER? Used to return if the comparison test has failed. See
LTER? query for more information.

MEASure:RESults? Used to return the current, minimum,
maximum, and pass ratio values for the limit test. See
MEASure:RESults? query for more information.

¢+ Related Commands: LTER?, MEASure:COMPare,
DESTination, POSTfailure, RESults?.

o *RST Conditions: Defaults to OFF.
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MEMory
MEMory

MEMory

The MEMory command subsystem enables the Oscilloscope to use

external A24 VME memory space for routing acquired data from the
internal _l'mﬂ‘ers to the external buffer.

Subsystem Syntax MEMory

‘VME
:ADDRess <qddress>
:ADDRess? [MINimum | MAXimum]
‘MAP?
SIZE <bytes>
SIZE?
:8TATe <mode>»
:STATe?

The MEMory command allows the Osecilloscope to use external A24
VME memory for data acquisition, when the VME STATe is ON.
Once the data has been acquired, it is available in "raw" format.
Data is processed depending on sample mode, acquisition type, and
format selected using the following guidelines:

¢ TIMebase:SAMPle REPetitive / ACQuire:TYPE
NORMal — The acquired data is 16 bits in length. The
starting location, in VME space, of each INPUT buffer is to be
calculated as follows:

NPUT1 (CHANNG!1) = MEMVME:ADDR + #H016C (364 dac)
INPUT2 (CHANNeI2) « MEM:VME:ADDR + #H0340 (2368 dac)

Data — 18 bits
1111110000000000
94321098765643210

HXAXUXXAX XX XHAXAX

BYTE WORD COMPRESSED
15 ¢ 15 0 15 0

E3'E$'S 3'E T ——— > XXXXXXARXXXXXXKD XEXXXXAXXX————crww >
shift right & bits shift right 1 bit shift right 8 bils

*NOTE: x = data bits. The exiemal buffers only contain the acquired waveform data, not
preamble infarmation. Preamble information can be read using the WAVelform:PREamble?
query.
* TIMebase:SAMPle REPetitive / ACQuire:TYPE
AVERage — The acquired data is 16 bits in length (stored in
a 32 bit word). The starting location, in VME space, of each
INPUT buffer is to be calculated as follows:

INPUT1 (CHANn®!1) = MEM:VME:ADDR + #H016C (364 dec)
INPUT2 (CHANNeI2) = MEM:VME:ADDR + #H0940 (2368 dac)
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MEMory

4-98

MEMory

Data — 32 bits
33222222029211111111110000000000
10987654321098765432109876543210

X 0000 X XK XXX X

BYTE WORD COMPRESSED
15 0 15 0 15 0
XAAXAA R = XAXXXXXAXAEXAXE D> NAXAXANANAY—————— >
shift right 9 bits shift right 1 bit shift nght & bits

*NOTE: x = data biis. The axternal bulters only contain the acquired wavedorm data, not
preamble inlormation. Preamble infarmation can be read using the WAVelorm:PREamble?
query.

» TIMebase:SAMPle REPetitive / ACQuire:TYPE
ENVelope — The acquired data is 16 bits in length. The
starting location, in VME space, of each INPUT buffer is be to
calculated as follows:

If data is digitized:
MINIMUM

INPUT1 (CHANNel1) = MEM:VME:ADDR + #H016C (364 dec)
INPUT2 (CHANRe(Z) = MEM:VME:ADDR + #H0840 (2368 dac)

MAXIMUM
INPUT1 (CHANRe!) = MEM:VME:ADDR + #H0S56 (1366 dec)
INPUT2 (GHANNe(2) = MEM:VME:ADDR + #H0DAZ (3490 doc)
Data — 16 bits
1111110000000000

5432109876543210
TXUXXXXKXXXXXAAX

BYTE WORD COMPRESSED
15 0 15 0 15 0
KXXXXXK == = > XAXXKXXXXXXKXXXXAD> XXENXAXAXM——————nu >
shift right 9 bits shift right 1 bit shift night 8 bits
*NOTE: x = dala bits. The axtermnal buffers only contain tha acquirsd waveform data, not
preamble information, Preamble information can be read using the WAVelorm:PREamble?
query.
» TIMebase:SAMPle REALtime / ACQ.TYPE RAWData,
<points>,<acquisitions> — The acquired data is 16 bits length.
The starting location, in VME space, of each INPUT buffer is
calculated as follows:

SEQUential1 (CHANnel1) = MEM:VME:ADDR + #6204 (37524 dec)
SEQUential2 (CHANNel2) = MEM:VME:ADDR + #H39FD4 (237524 dec)

Note:  The sbove calculations are based on the default size of #HEAD14 (437524 dec).
#f the size is increxsed the iocation far SEQUantial2 wilt change due the fact that both
SEQ1 and SEQZ are equally incremented based on avaitable size.

U is rocommanded for any size 10 use the MEM:VME:MAP7 query 10 determine sxact
addresses in VME spaca.
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MEMory MEMory

The data block consists of two arrays. The first aray consists of double precision 64-bit
floating point numbers. These are the xorigin values of the waveform records to follow. The
second array consists of 16-bit integers and represents the actual data for each acquistion.

Double precision format for xorgs:

The most significant bit is the sign bit, the next 11 most significant bits are the exponent field,
and the remaining 52 bits arc the fraction field. The bias of the exponent is 1023

63 62———-52 b e
S Exp.+Bias Fraction

Data — 16 Bits

1111110000000000
5432109876543210
XERKAXTXAXXXXXAXL

WORD
15 0
AXXXXAAXAXXAXAXX N>
shilt right 1 bt
*Note: x = data bits.

+ TIMebase:SAMPle REALtime / ACQuire: TYPE NORMal
— The acquired data is 16 bits in length. The starting location, in VME space, of each
INPUT buffer is to be calculated as follows:

Length = 508 points
INPUTH{CHANnel1) = MEM:VME:ADDR + #H016C (364 dec)
INPUT2(CHANNe(2) = MEM:VME:ADDR + #H0940 (2368 dec)

Length = 8008 points
INPUT1(CHANnel1) = MEM:VME:ADDR + Dynamic
INPUT2(CHANnel2) = MEM:VME:ADDR + Dynamic

For realtime sampling, 8000 points, it is necessary to query with MEMory:VME:MAP? every
time the time/div setting is changed.
Through a query, the starting address of the memory space can be determined for real time,

8000 points at a particular time/division (use BUFS000_1 for CHANRel1, BUF8000_2 for
CHANRne]2.)

Example in HP BASIC to find memory location for CHANDeI 1 :
QUTPUT @8cope; "MEMory:VME:MAP? BUFS000_1"

ENTER @Scope; Memory_loc
PRINT "Memory location is *; Memory_loc
Data — 16 Bits
1111110000000000
5432109876543210
AXXXXAXXXXXXXXZX
BYTE WORD COMPRESSED
15 0 15 g 15 0
KXXKXXN-~---v=n POXXXAXAXXXXEXXXXXX> XXAXAXXKX K==~ >
shift right 9 bits shift right 1 bit shitt right 8 bits

*NOTE: x = data bits. The extenal bufiers only contain the acquired waveform data, not
preamble information. Preamble information can be read using the WAVeform:PREamble?
query.
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MEMory:VME:ADDRess

:VME:ADDRess

Parameters

Exampte

Commaents

‘VME:ADDRess?

Example

MEMory:VME:ADDRass?

MEMoryv:-VME:ADDRess caddress> sets the address of the
external memory board in A24 memory address space where
acquisition data will be available. address must be on an even
boundary or a settings conflict will be generated.

Parameter Parameter Range of Values DedauM
Name Type Units
address NUMETIc 2097152-14647294) nons
#H200000-¥HDF7FFE|MEINIMAX

Setting the VME memory address
MEM:VME:ADDR #H250000 Set memory address location
» Entering Address: Address location can be specified in:
Decimal or hexadecimal (#H....)
MIN - sets the address to 2097152 (#H200000)
MAX — sets the address to 14647294 (#HDF7FFE).
=« *RST Condition: MEM:VME:ADDR #H200000

MEMory:VME:ADDResa? [MINimum | MAXimum)] retums one
of the following numbers to the cutput buffer:

The present hexadecimal address selected if MIN or MAX are not
specified.

The lowest hexadecimal address available (H200000) if MIN is
specified.

The highest hexadecimal address available (HDF7FFE) if MAX
is specified.

Querying the VME memory address

dimension statement Dimension computer string array
NEM:VME:ADDR #R250000 Set memory address location
MEM : VHE : ADDR? Query instrument to return
memory address (in decimal)
enter statement Enter string into computer
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VME:MAP?

VME:MAP?

:VME:MAP? MEMory:VME:MAP?(<source>] returns the address assignment
and size for measurement results and internal buffers, of the source

specified, to the output buffer.
Parameter Parameter Range of Values Default
Name Type Units
sounce diseréta GUF500_n (n=1 to 2)| none

BUFE000_n {n=1 to 2}
SEQUentialn (n=1 to 2))
MRESults

Example Querying the VME memory map

dimansion

statement

MEM:VME : MAP ?

anter statament

after :MEAS:SCRATCH

after :MEAS:FREQ?

Dimension computer string array
Query instrument to return size

(see comments below)

Enter string into computer

Comments +» Returned Formats: The following responses are based on VME
address set to #H00200000 and the size set to #HO6AD14 (default):

MEMory:VME:MAP?

MRES

"MRES no meagirements”

"MRES frequency at

#HO020000C"
after: :MEAS:FREQ?;PER? "MRES frequency at
#HOO20000C,PER at #H00200030"
MEMory:VME:MAP? BUFFS500_1
"BUFF500_,#H0020016C,#000007D4"
MEMory:VME:MAP? SEQUentiall
"SEQU1,#H00209294,#00030D40"
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'YME:MAP?

4-102

MEMory:VME:MAP?
after; :MEAS:SCRATCH

VME:MAP?

"MRES no measurements;

BUFF500_1,#H0020016C, #000007D¢;
BUFF500_2, #EH00200940, #000007D4;
BUFF8000_1#H00201114,4000040C0;
BUFFS000_2,#HO020514D,#000040C0;
SEQUIHH00209294,800030D40;
SEQUZ,#HO0239F D4, #00030D40;"

after: :MEAS:FREQ?;PER?
"MRES frequency at #H0020000C:FPER at # H00200030;

BUFF500_1,#H0020016C, #000007D4;
BUFF500_2,# HO0200940,#4000007D4;
BUFF8000_1,#H00201114#000040C0;
BUFF8000_2,#H0020514D,#000040C0;
SEQUIHH00209294 #00030D40;
SEQU2,#HO00239F D4, #00030D40;"

after: MEAS:FREQ?;PER? and MEAS:STAT ON

"MRES frequency at #H0020000C, MIN at #H00200010,
MAX at #H00200014; PER at #H00200030 MIN ot
#H00200034, MAX at #H00200038;

BUFF500_1,#H0020016C, #000007D¢;
BUFF500_2,8H00200940,#000007D4;
BUFF8000_1,#H00201 114, #000040C0;
BUFF8000_2,#H0020514D #000040C0;
SEQU1,8H00209294,#00030D40;
SEQU2,#H00239F D4, #00030D40;"

If any values either from the measurements or the buffers are read
directly thru the VXI backplane, they have to be accessed at these

addresses.
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MEMory:VME:SIZE

:VME:SIZE

Paramaeters

Comments

:VME:SIZE?

Exampie

MEMory:VME:SIZE?

MEMory:VME:SIZE <bytes> sots the size, in bytes, of the available
VME address space. The oscilloscope has 1 Mbyte of internal shared

memory.

Parameter Paramater Range of Values Detault
Name Type Units
bytes numeric #HO2B4 through #HCOD000]MIN bytes

Setting the VME memory size

MEM:VNE:SYZE 64000  Sef memory size to 64000

Entering Size: Memory size can be specified as a value in
decimal or hexadeeimal (#H....), or as MINimum (#H3D090 or
250,000 dec).

The absclute minimum gize of VME memory required is based on
the minimum data size in the in the RAW Data mode (4 paints and 1
acquisition) as follows:

meas_queve  « #HO16C (364 dac)
buft_500_1 = #H07D4 (2004 dec)
buif 500 2=  #H07D4 (2004 dec)
butf_B8000_1 = #H40CO (16576 dac)
butf_B0CO_2= #H40CO (16576 dec)

sequi = #H0010 (16 dec)
oqu2 = #H0010 (1€ dec)
Total = #HA2B4 (37556 dec)

Internal Buffer Size: The internal buffer size of the oscilloscope
is #H6AD14 (default value).

Maximum Memory Size: The maximum memory size
available in VME address space is DF7FFE (14647294 dec).

*RST Condition: MEM:VME:SIZE defaults to #H6AD14,

MEMory:VME:SIZE? returns the current external VME memory
allocation (in hexadecimal) to the output buffer.

Querying the VME memory size

MEM:VME: SIZE 64000 Set memory size to 64,000
Bytes

MEM:VME:SIZE? Query instrument to return
memory stze

entar statement Enter string into computer
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MEMory:VME:STATe

‘VME:STATe

Parameters

Example

Comments

:VME:STATe?

Exampie

MEMory:VME:STATe?

MEMory:VME:STATe <mode> enables or disables use of an
external VME memory card for acquisition data storage.

Parameter Parameter Range of Values Default
Name Type Units
mode boolean OFFIOION|1 nona

Enabling VME memory
NEM:VME:ADDR #R250000 Set memory address location

MEM;:VME:SIZE 64000 Set memory size to 64,000 Bytes
MEN:VME: STAT ON Enable use of external memory
card

* Mode: Integer values can be substituted for the OFF (0) and ON
(1) parameters.

¢ *RST Condition: MEM:VME:STAT defaults to OFF.

MEMory:VME:STATe? returns whether the external VME memory
feature is enabled (ON) or disabled (OFF). The value is sent to the
output buffer.

Querying the VME memory state

MEN:VMB:STAT ON Enables use of external memory card

MEM:VNE:STAT? Query instrument to return external
memory stale

enter statement Enter value into computer

4-104 COMP Command Reference

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



OUTPut
OUTPut

Subsysiem Syntax

:ECLTrg[:STATe]

Parametors

Example

Comments

OUTPut:ECLTrg[:STATe]

The OUTPut command subsystem selects the source of the output trigger
generated when the Oscilloscope generates an internal trigger event.
The selected output can be enabled, disabled, and queried. The three
available outputs are the ECL Trigger bus (lines 0 or 1), or the “Probe
Comp/Cal/Trig Output” BNC port on the Oscilloscope front pane).

OUTPut(:STATe] acts like the master switch for the OUTPut
subsystem. If the ECLTrg or EXTernal states are on, an output will
ONLY oceur when the OUTPut{:STATe] is set to ON.

OUTPut
:ECLTrg<number>
[:STATe] <mode>
[:STATe]?
‘EXTernal
[:STATe] <mode>
[:STATe)?
[:STATe]
[:STATe)?

OUTPut:ECLTrg<number>[:STATe] <mode> selects and enables
which ECL Trigger bus line (0 or 1) will output a trigger when the
Oscilloscope triggers. It is also used to disable a selected ECL Trigger
bus line. number specifies the ECL Trigger bus line (0 or 1). mode
enables (ON 1) or disables (OFF | 0) the specified bus line.

Parameter Parameter Range of Values Detault
Name Type Units
number numaric Oor1 nong
mode boolean ONIOFF]30 none
Enabling ECL trigger bus line 0
OUTP:ECLTO:STAT 1 Enable ECL Trigger bus line 0
ouTP 1 Enable output subsgystem

* Enabling ECL Trigger bus: When enabled, a pulse is output to the
selected ECL Trigger bus line (0 or 1) when the Oscilloscope
triggers. If disabled, a pulse is not output. The output is a positive
going pulse.

¢ Numerous outputs selected at a time: Both trigger outputs,
ECLTrg (0 or 1) and EXTernal, can be enabled at one time. Before
any output i enabied, both the individual trigger state and the output,
state must be enabled. For example, to enable EXTernal and
ECLTrg2, send the following commands:

OUTPEXTON
QUTPECLT20ON
OUTP ON
* Related Commands: TRIGger suhsystem.

e *RST Condition: Default is OFF.
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OUTPut:ECLTrg[:STATe)?

:ECLTrg|:STATe)?

Parameters

Example

‘EXTernal[:STATe]

Parameters

Comments

4-106

OUTPut:EXTernal:STATe]

OUTPut:ECLTrg<number>[:STATe]? queries the present state of the
specified ECL Trigger bus line. The query returns ON if the specified
bus line is enabied or OFF if the specified bus line is disabled. The
value is sent to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
number nnerc oor1 none

Query ECL trigger bus line 0 state
dimension statement Siring for datc
OUTP:ECLTO:8TAT 1 Enable ECL Trigger bus line 0
OUTP:RCLTO? Query instrument to return ECL line

0 bus enable state

aenter statemant Enter regull into computer

OUTPut:EXTernall:STATe) <mode> enables or disables the "Probe
Comp/Cal/Trig Output” BNC port on the Oscilloscope Module to output a
trigger when the Oscilloscope triggers. mode enables (ONI1) or
disables (OFF !0} the BNC port. '

Parameier Parameter Range of Values Default
Name Type Units
mode boolean ONIOFM0 none

Enabling trigger output BNC port
OUTP:EXT 1 Enable "Trigger Outpui” BNC port to
output pulse
Enable output subsystem

OUTF 1

+ Enabling Trig Out Port: When enabled, a pulse is output from the
“Probe Comp/CalTrig Output™ BNC port on the Oscilloscope
Module. The output is & negative going pulse.

¢ Numerous outputs selected at a time: Both trigger outputs,
ECLTrg (0 or 1) and EXTernal, can be enabled at one time. Before
any output is enabled, both the individual trigger state and the output
state must be enabled. For example, to enable EXTernal and
ECLTrg2, send the following commands:

QUTPEXTON
OUTPECLT20N
OUTP ON

* Related Commands: TRIGger subsystem.
= *RST Condition: Defaults to OFF.
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OUTPut:EXTernal{:STATe]?

:EXTernal[:STATe]?

Example

[:STATe]

Parameters

Comments

[:STATe)?

OUTPut:[:STATe])?

OUTPut:EXTernal:STATe? queries the present state of the “Probe
Comp/Cal/Trig Output” BNC port for trigger output. The query
returns ON if the port is enabled or OFF if the port is disabled. The
value is sent to the output buffer.

Query Trigger Output BNC Port Enable State
dimansion statement String fordata

OUTP :EXT ON Enable "Trigger Output” BNC port

OUTP EXT? GQuery instrument to return port
enable state

enter statement Enter value into computer

OUTPut(:STATe] <mode> enables or disables the OUTPut
subsystem. mode enables (ON|1) or disables (OFF0) all selected
ECLTrg and EXTernal outputs.

Parameter Parameter Range of Vales Default
Name Type Units
modeo boolean ONIOFF1|0 none
Enabling Trig Out BNC Port
OUTP:EXT 1 Enable "Trigger Output™ BNC port to
ouiput pulse
ourer 1 Enable output subsystem

¢ Selecting Outputs: Use the ECLTrg or EXTernal commands to
enable a specific output. Use the OUTPut[:STATe] command to
enable the subsystem.

+ *RST Condition: Defaults to OFF.

QUTPutl:STATe]? queries the present state of the OUTPut subsystem,
The query returns ON if the output is enabled or OFF if the output is
disabled. The value is sent to the output buffer. See [:STATe)
command for more information.

Query output subsystem

dimension statement String for data

ouUTP 1 Enable "Trigger Ouiput” BNC port

oure? Query instrument to return port
enable state

antaer statement Enter value into computer
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Root Level Commands
Root Level Commands The Root Level command subsystem is a fictitions subsystem used to

4-108

Subsystem Syntax

Root Level Commands

group all the single commands that do not belong to any other
subsystem. These commands control many of the basic operations
and special features of the Oscilloscope.

"ROOT” is NOT a command and MUST NOT precede the
commands listed in this section, or an error will be generated.

AUToscale

BLANk <source>[,<source>[,<source>(,<source>]]]
BNC <output>

BNC?

DIGitize <sourcesl,<source>[,<sources[,<source>]]]
LTER?

POWerap <siaie>

POWerup?

RUN

RUN?

SERial <string>

STATus? <source>

STOP

STORe «<source»,<destination>

TER?

VIEW csource>[,<source»[,<source»{,<source>]1)
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Root Level — AUToscale

AUToscale

Subsystem Syntax

Comments

Rool Level — AUTascale

The AUToscale command causes the instrument to evaluate all input
signals, and then set the correct conditions to present the signals.

AUToscale

Execute an autoscale
AUT Initiate an gutosecale

« Controls Affected: The following controls are set to present the
input signals:

All markers to off
All memories to OFF
CHANnel:0FFSet as required
CHANnel:RANGe as required
FUNCtion to OFF
MEASure to OFF
TIMebase:RANGe as required
TRIGger:HOLDoff as required
TRIGger:LEVel as required
TRIGger:MODE to EDGE
TRIGger:SLOPe as required

* More than One Input Signal: If signals are present on mere
than one input, the sweep will be triggered on the signal closest to
channel 1. If a signal is not present on channel 1, then the
instrument will be triggered on channel 2.

* No Input Signal: If no signals are found on any input, the
mstrument will be returned to its former state.

* Channel Coupling: If a large offset is present on the input
signal, coupling may change from DC to AC.
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Root Level — BLANK

BLANK

Subsystem Syntax

Parameaters

Comments

Root Level — BLANK

The BLANk command is used to turn off the specified CHANnel<r>,
FUNCtion<n>, or WMEMory<n>.

BLANk <sourcesl,<sources[,csources{,<sources11)

Parameter Parameter Range of Values Default
Name Type Units
source discrete CHANngln (n=1 10 2) None

FUNClionn (n=1 fo 2)
WMEMOry s (=1 to 4)
Blank Channe] 2
BLAN CEBAN2 Turn off channel 2

* Turn On Waveform: Use the VIEW command to turn on the
specified channel, function, or waveform memory.

+ Related Commands: VIEW.
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Root Level — BNC

BNC

Subsystem Syntax

Parameters

Example

Comments

BNC?

Subsystem Syntax

Root Level — BNC?

BNC <outpur> selects either PROBe, CAL, TRIGger, 0 volts, or 5 volts
as the output mode of the Probe Comp/Cal/Trig Output BNC connector.
PROBe outputs a square wave signal at =500 Hz, and TRIGger outputs a
riging edge when an internal trigger occurs. DC CAL is used during
calibration. ZVOLL sets the output to 0 volts, and FVOLE sets the output to
5 volts.

BNC <output>
Parameter Parameter Range of Values Default
Name Type Units
oulpit diserete PROBe|TRICger|DCCAL| none
ZVOLYFVOLt
Set BNC connector to trigger
BNC TRIG Probe Comp /Cal/Trig output to
trigger

* *RST Condition: Defaults to DCCAL.

BNC? returns the currently selected Probe Comp/Cal/Trig Output BNC
connector output signal. Returns PROBe, TRIGger, DCCAL, ZVOLL, or
FVOLt depending on current selection. The data is sent to the output

buffer. See BNC command for more information on available signals,

BNC?

Querying BNC connector
Dimenaicn statement Siring for data

BNC TRIG Probe Comp / Cal | Trig output to
trigger

BNC? Query instrument to return BNC
selection

enter statemant Enter value into computer
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Root Level — DIGHIze Root Level — DIGHize

DIGitize The DIGitize command is used to acquire waveform data present on
channels 1 and/or 2 to ensure that all measurements are performed
using the same data, and that the data obtained is valid. Digitized
data can also be moved into waveform memory or transferved over
the bus. It causes an acquisition to take place on the specified
channel(s) with the resulting digitized data being placed in the
channel buffer, then the acquisition is stopped.

Subsystem Syntax DIGitize <source>[,<sources{,<source>l,<source>]1])

Parameters
Parameter Parameter Range of Values Defaull
Name Type Units
soince numeric CHANReln (n=1 1o 2)|[CONTIrue none

Example Digitize waveform data present on channel 2

The following example illustrates the use of the DIGitize command
only. Chapter 3 contains an example on performing a complete
digitizing operation.

DIG CHAN2 Channel 2 waveform data digitized

Commenis + Selecting Channel: Up to two channels can be digitized using a
single command.

* Before Digitizing: Before the waveform data can be digitized
(using DIGitize command), set up conditions such as TYPE,
number of POINts, and the COUNt must be seleeted. See the
ACQuire subsystem for more information on selecting these
commands.

* After Digitizing: After the waveform data has been digitized
(using DIGitize command), the waveform DATA is placed in the
channel buffer of the specified source where it can be read. See the
WAVeform subsystem for more information on selecting these
commands.

¢ Using CONTinue: If power iz interrupted during a digitize
operation and POWerup STOPped state is selected, then prior to
extracting previously digitized data, a DIGitize:CONTinue must
be executed to finish the digitizing process (after the oscilloscope
powers up). Attempting to extract data (using the WAVeform
PREamble? or :DATA? queries) without sending the
DIGitize:CONTinue command will cause a settings conflict error.
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Root Level — DiGHtize Root Level — DIGitize

* Loss of Digitized Data: When the DIGitize command is complete
the instrument is placed in the stopped mode. When restarted (RUN
command), the digitized data stored in the channel buffers will be
overwritten. Before executing the RUN command, verify all
operations that require the digitized data are completed.

Unused Channels: Executing the DIGitize command will turn off
any unused channels,

* Stopping a Digitize: Send the device clear (e.g. CLEAR 707)
command to stop a digitize in process.

» Digitizing Speed: The speed of the total digitize operations may
be improved if two or more DIGitize commands are sent without
changing other parameters.

* Related Commands: ACQuire:;, TIMEbase:, WAVeform:,
POWerup, RUN,
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Root Level — LTER? Root Level — LTER?

LTER?  The Limit Test Event Register (LTER?) query is used to return the
Limit Test Event Register — Limit Test Fail bit. This bit is set (1)
when the limit test has failed. After the Limit Test Event Register is
queried, it is cleared (0). The value is sent to the sutput buffer,

Subsystem Syntax LTER?

Example @Query the limit test event register—limit test fail bit

LTER? Query instrument to return LTER
Iimit test fail bit
enter statemant Enrter value into computer

Comments - SR: A Service Request (SRQ) can only be generated when the
bit transitions from 0 to 1. The bit must be cleared (0) each time
you wonld like a new Service Request to be generated.

» Related Commands: *STB?.
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Root Level — POWerup

POWerup

Subsystem Syntax

Parameters

Example

Commenis

POWerup?

Subsystem Syntax
Example

Root Level — POWerup?

POWerup <sfate> is used to enable the oscilloscope to power up in
either the stopped state or running state.

POWerup <state>

Parameter Parameter Range of Values Default
Name Type Value
state discrete STOPped|RUNning none

Oscilloscope powers up in the stopped state

POW STOP Set to power up in the stopped state

POWerup versus DIGitize: If power is interrupted during &
digitize operation and the POWerup STOPped state is enabled, then
the DIGitize:CONTinue must be executed to finish the digitizing
process (after the oscilloscope powers up) prior to extracting the
previously digitized data vsing the WAVeform PREamble? or
:DATA? query. Attempting to extract data without sending the
DIGitize:CONTinue command will cause a settings conflict error.

POWerup STOPped: When selected, forces real-time raw data
mode, with 1 aequisition.

Related Commands;: STOP, RUN, DIGitize:CONTinue.

POWerup? returns the power up state currently enabled. The data is
sent to the output buffer, See POWerup command for more information
on available types.

POWerup?
Querying power up state
Dimension statement Siring for data
POW STOP Set to power up in the stopped stute
POW? Query instrument to return power up
state
enter astatemant Enter resulls into computer
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Root Level — RUN

RUN
Subsystem Syntax

Exampie

Comments

RUN?
Subsystem Syntax

Commaents

Root Level — RUN?

RUN is used to start acquiring data for the active waveform.
RUN

Start acquiring data
RUN Acguire data

* RUN versus TIMebase:MODE: The data acquisition is defined
by the selected TIMebase:MODE.

TIMebage:MODE SINGle - executing RUN enables the
trigger once and saves the acquired data.

TIMebase:MODE AUTO or TRIGGERED - executing RUN
enables the trigger repeatedly and saves the acquired data
continuously.

» Stop Acquiring Data: Use the STOP command to stop data
acquisition.
* Related Commands: STOF, TIMebase:MODE,

RUN? returns a number to show the eurrent acquisition state. "1" =
RUN, "0" = STOP. The value is sent to the output buffer.

RUN?

Query acquigition state

RUN Acquire daia
RUN? Query instrument to return
acqguisition state
enter statement Enter results into computer
¢ STOP Command: This ia also the query for the STOP
command,
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Root Level — SERial

Subsystem Syntax

Parameters

Example

Comments

Root Level — SERIlaf

The SERial command is used to enter a serial number in the
instrument. As the instrument serial number is entered at the
factory, do not use this command unless there is a need to serialize
the instrument for a different application.

SERial <gtring>
Parameter Parameter Range of Values Default
Name Type Units
siring Aumeric Alpha-numnefic, no special none

Enier g different serial number

SER "1234A56789" Different serial number

Entering Serial Number sfring: Serial number consists of 10
alpha-numeric digits enclosed in quotes ().

Non-volatile RAM Protect Mode: The Non-volatile RAM
Protect Mode must be set to OFF prior to writing a new serial
number to the protected non-volatile ram within the instrument.
(see SYSTem:NVPRotect)

Serial Number versus *IDN?: The serial number is part of the
string returned for the *IDN? query.
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Root Level — STATus? Root Level — STATus?

STATUS The STATus? query returns a number to indicate whether a
CHANnel<n>, FUNCtion<n>, WMEMory<n>, is ON or OFF. "1" =
ON, “0" = OFF. The value is sent to the output buffer.

Subsystemn Syntax STATus? <source>

Parameters
Parameter Parameter Range of Values Defautt
Name Type Units
source discrete CHANnGIn (n=1 10 2)| nONG
FUNCtionn (n=1 to 2)|
WMEMoryn (n=1 10 4)|

Example Query CHANnel 1 status

STAT? CHANl Query instrument to return channel 1
status
enter atatenent Enter results into computer

Commente ¢ Changing the Status: The STATus? query does not change the
present status of a channel, function, or waveform memory.
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Root Level — STOP

STOP

Subsysiem Syntax

Example

Comments

Root Level — STOP

The STOP command is used to stop acquiring data for the active
waveform.

STOP
Stop acquiring data
STOP Stop acquiring date

* Restart Acquiring Data: Use the RUN command to start data
acquisition.

» Related Commands: RUN, RUN?.

¢ BTOP Query: Use the RUN? query to return acquisition status.
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Root Level — STORe
STORe

Subsystem Syntax

Patameters

Example

Comments

Root Lavel — STORe

The STORe command is used to move a previously stored waveform,
CHANnel<n>, or FUNCtion<n> to a WMEMory<n> laeation.

STORe <source> <destination>

Parameter Parameter Range of Values Defauk
Name Type Value
source discrate CHANneln (51 1o 2)| nane

FUNCtionn (n=1 10 2)j
WMEMoryn (n=1 10 4)
destination WHMEMoryn (n=1 10 4) none

Move the CHANnel 2 waveform to WMEMory 3

STOR CHAN2Z, WMEM3 Channel 2 waveform stored in
waoveform memory 3

¢ Selecting Source: The source ean be gpecified as any channel,
fanetion, or waveform memory.

Selecting Destination: The destination of the waveform can
only be waveform memory 1 through 4. When executed, the
current contents of the specified WMEMory<n> will be
overwritten.

* Related Commands: BLANk, VIEW.
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Root Level — TER? Root Level — TER?

TER?  The Trigger Event Register (TER?) query is used to return the
Trigger Event Register. Bit 0 is set (1) when a trigger has occurred.
Bit is not set (0) if a trigger has not occurred, or if a trigger ovent is
not found and the sweep is auto-triggering. After the Trigger Event
Register is queried, it is ¢leared (0). The value is sent to the output
buffer.

Subsystem Syntax TER?
Example Query the trigger event register

TER? Query instrument to return trigger
eveni register
enter statement Enter value into computer

Comments + SRG: A Service Request (SRQ) can only be generated when the
bit transitions from 0 to 1, therefore the bit must be cleared each
time you would like a new Service Request to be generated.

+ Related Commands: *STB?.
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Root Laevel — VIEW

4-122

VIEW

Subsystem Syntax

Parameters

Example

Comments

Root Level — VIEW

The View command causes the instrument to turn on an active
CHANnelen>, FUNCtion<n>, or WMEMory<n>,

VIEW <source>[,<source>[,<source>{,<source>]1)

Parameter Parameter Range of Values Defautt
Name Type Units
source discrete CHANReln {n=1 10 2)| None

FUNCtionn (n=1 10 2)|
WMEMoryn (n=1 to 4))

View Channel 2

VIEW CRAN2 Turn on channel 2

Turn off Waveform: Use the BLANk command to turn off the
specified channel, function, or waveform memory.

Unused Channels: BLANk all channels not in use. See
Appendix C, Optimizing Measurements, for additional
information.

Related Commands: BLANEk,
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SUMMary SUMMary

SUMMary The SUMMary command subsystem enables you to examine the
status of the Oscilloscope calibration and self test results by
monitoring (reading the bit value) the various register groups.
Figure 4-1 shows the six SUMMary Registers in the Oscilloscope.

Standard Event Status Register (*ESE). Operates under I[EEE
488.2 control. Refer to the appropriate mainframe or command
module users manual for more information on this register.

Status Byte Register (*STHB?). Operates under IEEE 4882
control. Refer to the appropriate mainframe or command module
users manual for more information on this register.

Trigger Register (TER?). Operates under Oscilloseope control.
Refer to the TER? query in this chapter for more information on
this register.

Limit Test Register (LTER?). Operates under Oscilloscope

control. Refer to the LTER? query in this chapter for more
information on this register.

Questionable Data/Signal Register. Operates under
Oscilloscope control. The Questionable Data/Signal Register is
discussed in this section. The illustration shown in figure 4-2
illustrates the Questionable Data/Signal Register.

Triggered Register - Aweys 1
Trlmund;l——l—‘_ﬁ—-‘,
Logical OR

MTo &y N
Limnit Test Register . Aways
e —{ 1 ol —
aro EV EN  LogoslOR
Questionable Ragister
6 — | ]
Notes: CeCondition Ragister T — -
EV=Eveni Registar 72— —
ENaEnable Regisler : O
: - g
¥ o — -y
Surmeary ol Cal — 8 +— — —-"g
sttt 1 Status Byte Register
Vaius out of rengs st 1o nkt — 10 F——] e gt M ey H N gy P
¢ Ev EN ; . ; O
Event Status i # -l GUE CUE = 8
OPERATIONGOMPLETE — 0 | 0 |- oM o arv vl B
ressviD L L ] ~{esa|—ess|>{
QUERYEAROA~ 2 ] 2 [-=1O ros—] x |l
DEVICE DEPENDENT ERROR —| 3 Mgk povellilioret
EXECUTEEAROR — 4 4 _—_ﬂ
COMMAND ERROR —| _§ 5 = o
USEA REQUEST —_8 P e P SUMMARY BIT
POWER-ON —_7 7 |-
EV &N
(ESR)  ['ESE)

Figure 4-1. Oscilloscope Summary Reglsters
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SUMMary

Subgystem Syntax SUMMaE
: t

4-124

:QUEStionable

:CONDition?

:ENAB)e

[:EVEN{]?

:CALibration
{CONDition?
:ENABle
[:EVENLt]?
:CHANnel<number>! EXTernal

:CONDition?
:ENABle
[:EVENt]?

:AD
:CONDition?
:ENABle
[:EVEN{])?

:DELay
:‘CONDition?
:ENABle
[:EVENtI?

:GAIN
:CONDition?
'‘ENABle
[:EVENt)?

:HYSTeresis
{CONDition?

:LTRigger
:CONDition?
‘:ENABle
:EVENt)?

OFFSet
:CONDition?
:ENABIe
[:EVENt])?

TNUL]
:CONDition?
:ENARBIe
[EVENt]?

TRIGger
{CONDition?
:ENABle
[(EVENt]?

:DCALihration

:CONDition?

:ENABle

E:EVENt]?
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SUMMary
Subsystem Syntax

SUMMary — Continued
'QUEStionable — Continued

:CALibration — Continued
‘PROBs
‘CONDition?
:ENABle
[:EVEN{t]?

‘TEST

:CONDition?

:ENABle

[:EVENLt]?

:ACQuisition
«CONDition?
:ENAB]Je
[:EVENt)?
:AD

:CONDition?
:ENAB]le
GEVENt]?
:ATRigger
1CONDition?
:ENABIle
[:EVENt]?
DA
:CONDition?
:ENABle
LEVENt]?

:LTRigger
:Cgiﬂ)ition?

:ENABIle
{‘EVEN{]?
‘TIMebase
:CONDition?
:ENABle
[:EVENt)?
:INTerpolator
CONDition?
:ENABle
[EVENt]?

:CONDition?
:ENABle
[:EVENL)?
:ACQuisition
:CONDition?
:ENAEBle
EVENt]?
:NVOLatile
:CONDition?
:ENABle
[:EVENLt}?
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SUMMary SUMMary:PRESet

Subsystem Syntax SUMMary — Continued
:QUEStionable — Continued
{TEST — Continued
:RAM — Continued

:SYSTem
:CONDition?
:ENABle
LEVENt!?

:ROM

*CONDition?

:ENABIle

EVENt]?

:NPRotect
CONDition?
:ENABle
LEVENt]?

:SYSTem
:CONDition?
:ENABle
[:EVENLt]?

:PRESot SUMMary:PRESet sets the contents of the Oscilloscope enable
registers to a known state. When executed, the PRESet command
affects all 51 QUEStGonable ENABle registers, and sets all bits true
(1).

Example Preset the oscilloscope enable register
SUMM:PRES All Enable register bits fo true

Comments + Other Registers: PRESet does not affect the Status Byte or Event
Status registers. The Triggered and Limit Test ENABle registers
are always set at 1.
+ Questionable Enable Register: PRESet sets the questionable
enable register to 0.

+ Event Registers: PRESet does not affect any of the QUEStionable
EVENt registers. Use the *CLS command is used to clear all
event registers.
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SUMMary :QUEStionable SUMMary:QUEStionable
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Figure 4-2. Oscilloscope Summary Questionable Data/Signal Register Subsystem
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SUMMary

:QUEStionable

:QUEStionable

SUMMary:QUEStionable

SUMMary:QUEStionable subsystem contains 52 separate registers

that, through summing registers, eventually report to the
QUEStionable Data/Signal register. See figure 4-2 and the Subsystem
Syntax at the beginning of this section for a list of all the registers
that set the QUEStionable Data/Signal Register.

A diagram is provided for each register in the QUEStionable
Data/Signal Register system as shown in figure 4-3. The following
description for using the CONDition?, (EVENL]?, and ENABle
commands applies to all registers within the Oscilloseope.

Spedcified (XXXXX) Register

r— o0 =] o o 0o fom
— ¥ e 1 1 —
— 2 |y B - 2 [—
3} 3 |~» 3 t>
— 2 {4 |
— & K = 5 - g
F &I e S — | Toeimx
CONDITIONS CAUSING & L7 o1 T I 4 o] 8 [~-NEXT REGISTER (SEE FIGURE 4-2)
BITTOSETTRUE(1) | 5= 5 |+~ & CAUSING ITS BIT TO SET TRUE (1)
—io w0 =0~ 9
—{31 =1 {0 =
— 12 " 12 12 =
— 13 = 13 i 13 B
=114 = 14 - 14 > Notes: CeCondition Register
w— 15 1 15 = 15 [ EV«Event Rogister
v EV EN EN=Enable Rogister

These registers are set and queried using decimal weighted bit
values. The decimal equivalent for bits 0 to 15 is shown below. As an
example, sending a decimal value of 4608 will set bits 9 and 12 true

(1).
Bit Number 1o Decimal Valug
omber T 017 71T 2T 2T AT T el T ] o8lofo[nf]iz]RlR] ®
|:=hum 1 ] r 3 ® 1 2 1 64 | 128 | 256 | 512 | 1024 | 2048 | o006 | 5102 | 16304 [reserved

4-128

Figure 4-3. Register Diagram

Each individual register (XXXXX) in the QOscilloscope is made up of

three separate registers:
‘CONDition register

:EVENt register
:ENABIle register
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SUMMary:QUEStionable

:CONDition?

Example

tENABIle

Example

:ENABIle?

Example

[:EVENt]?

Example

SUMMary:QUEStionable

SUMMary:QUEStionable:XXXXX:CONDition? queries the current
contents of the specified (XXXXX):CONDition Register. The contents
of all the CONDition Registers are always set to "0".

Read the conditlion register

SUMM:QUES:XXXXX:COND? Queries the specified
(XXXXX) Condition Register.

SUMMary:QUEStionabla:XXXXX:ENABle <numbers sets the
enable mask, which allows true conditions (transitions) in the
specified (XXXXX):EVENt Register to be reported.

Set enable register bits 9 through 12 to true
SUMM:QUES:XXXXX:ENAB 7680 Sets bits to 12 true

SUMMary:QUEStionable:XXXXX:ENABIe? returns the bit value of
the specified (XXXXX):ENABle Register. Returns a decimal weighted
value from 0 to 65535 indicating which bits are set true. Reading the
ENABLe register does not clear itz contents.

Query the enable register

SUMM:QUES: XXXXX:ENAB? Queries the specified
(XXXXX) Enable register,
without clearing the contents

SUMMary:QUEStHonable: XXXXX[:EVENt]? Queries the status of the
specified XXXXX).EVENt Register. The EVENt Register latches only
low to high events from the specified (XXXXX):CONDition Register.
Returns a decimal weighted value from 0 to 65535 indicating which
bits are set true. Reading the specified EVENt Register by a query
will clear its contents.

Read the event ragister

SUMM:QUES : XXIXXX7? Queries the gpecified
(XXXXX) Event Register and
clears the contents
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SUMMary:QUEStIionable:CALlbration SUMMary:QUEStionable:CALbration

:QUEStionable:CALibration

SUMMary:QUEStionable:CALibration register reports a
sammary of calibration results and status for all channels to the
Questionable Data/Signal Register. Use the diagram to interpret
returned results. See figure 4-2 and 4-3 for additional information on
using the CONDition?, ENABle, ENABIle?, and [:EVEN{]? commands.

Summary of Calibration Register
from Channel 1 Register —| 0 e —~
from Channel 2 Register —| 1 9 — B
from Extermnal Register 2 - - o
notused — 2 > - -
from Probe Attenuation Register — 4 o= - -
jrom Default Cal Register — 5§ e - i g
<al ram write protected — § - — ——
calibration aborted — 7 {—a i —te 8 ToBit 8
cal not active — 8 - Quastionable Siatus Register
<&l ram write unprotected — 9 - - - TN
cal ram checkaum ermor — 10— . . 3
failed interpolator cal —{ 11 [t - i
no signal found — 12 | it el
notused — 13
notused — 14 Notes: CaCondition Register
reserved —_15 EV=Evont Register
C EV EN EN=Enable Register

Example Query calibration event register

SUMM:QUES : CAL? Query instrument to return
register contenis
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SUMM:QUES:CALibration:CHANRRI|EXTernal SUMM:QUES:CALIbration:CHANRBeI|EXTernal

:QUEStionable:CALibration:CHANnel|EXTernal

SUMMary:QUEStionable:CALihration:CHANnel<numbers | EXTarnal
register reports the status of calibration data for the input specified.
Channel number (1 to 2) or EXTernal specifies the desired input. Use
the diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABle?,
and [:EVENt]? commands,

Paramaters
Parameter Pararmeter Range of Values Defauit
Name Type Units
number numaric 102 nona
Notes: C=Condition Ragister
EV=Event Register
Channei 1 Register Channel 2 Register External Register EN=Enaise Register
i i ]
[ | - To Baro
: § _._&mn-y of
] ] [ Peoswr
—-— -
EV EN
Example Query channel 1 event register
SUNN:QUES : CAL: CHAN1? Query instrument to return
register conients
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SUMM:QUES:CALIbratlon:CHANNeI:AD SUMM:QUES:CALIbration:CHANR®I:AD

:QUEStionabie:CALibration:CHANNel:AD

SUMMary:QUEStionable:CALibration:CHANnel<number>:AD
register reports the status of the A/D calibration data for the channel
specified. number (1 to 2) specifies the desired channel., Use the
diagram to interpret returned resuilts. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABle?,
and [:EVEN{t]? commands.

Parameters
Parameter Paramatar Range of Values Defauit
Name Type Units
nomber numeric 1102 none
A/D Register
failed in attempt to position trace o -3 div—f o | - |
acquisition error, timeaut in waiting for acquisition —f 1 = - e
no input detected — 2 - - -
notused —| 3
divide by 5 attenuator relay not switching - 4 [—= e —b»
divide by 25 attenuator relay not switching — 5 | —— e g
1 Mohmv' 50 ohm impsdance switch not switching — & [~ —— _— To Bito
notused — 7 : K-
falled in attempt 1o pos. trace to near bot, of acreen — g |—w > »l O *g:ﬂ“ﬂ;:‘g::
acquisition error, imeout in walting for acquisition — ¢ = o - N 9
+ of daia points across screen insuff. 10 do meas — 10 —e= - . 3
input voltage not high enough to get to top of screen — 11 —— Ema
unemmdlamoposiliwmindah—_Jz_—- [t o
unexpecied large negative jump in data — 13 — > -
nomoiatile ram eror —|_ 14 1~ - > Notes: C=Condition Register
reserved —_15 EV=Event Register
c EV EN EN=Enable Register
Example Query channel 2 A/D event register
SUMNM: QUES:CAL:CHAN2:AD? Query instrument to
return register
contents
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SUMM:QUES:CALIbration:CHANne!:DELay SUMM:QUES:CALIbration:CHANnNel:DELay

:QUEStionable:CALibration:CHANnel:DELay

SUMMary:QUEStionable:CALibration:CHANnelnumber>:DELay
register reports the status of delay calibration data for the channel
specified. number (1 to 2) specifies the desired channel. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIe?,
and [:EVEN1])? commands.

Paramaters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 102 none
Delay Register
acq. error, timeout or iost trig. on 50 ns/div—{ 0 |—~a- -t
no edge found on 50 ne/div rangs — |  [— et
acq. armor, timeout or losttrig.on S nsidiv— 2 [ o —n-
no edge found on & ne/divranga — 3 - - — ]
acq. error, limeout or lost trig. — 4 - -~ — -
noedgefound—} 5 —e - e e
notused— 6 o ToBits
nat used — 7 T 0 .
not used — 8 8 —= Channel 1 Hog!ster
not used —{ 9 o Channel 2 Register
not used — 10 9
not used =1 11
not used — 12
not used — 13
ram eror in protected ram -1 14— T Notes: C=Condition Register
rasaived — 15 EV=Evont Register
G EV EN EN=Enable Register

Example Query channel 2 delay event register

SUMM: QUES : CAL:CHAMZ2 : DEL? Query instrument to
return register
contenis
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SUMM:QUES:CALibration:CHANNeI:GAIN

SUMM:QUES:CALibration:CHANNnel:GAIN

‘QUEStionable:CALibration:CHANNne!:GAIN

SUMMary:QUEStionable:CALibration:CHANnelchumber>:GAIN
register reports the status of gain calibration data for the channel
specified. number (1 to 2) specifies the desired channel. Use the
diagram to interpret returned results. See fgure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIle?,
and [:EVENt)? commands.

Parameters
Parameter Parameter Range of Values Detault
Name Type Units
number numetic 102 none
Gain Register  Notes: C=Condition Register
tailed in attempt to pos. trace o near bot. of screen — 0 | E— o~ EV=Event Register
acquisition emor, timeout in waiting for acquisition — 1 [~ - =i EN=Enable Register
inadequate resalution of voltage steps across screen —| 2 il B
vemier range ermor, 10o few points in data buffer — 3 —e- fr—sfin —i=
: X5 attenualor exceeds limit by +/- 5% — 4 e _—— — o
x26 sttenuator axceeds limit by +/-5% — § - o
praamp 1.89 gain setting exceeds limit by +~ 10% — § — —- = ToBi 1
preamp 3.48 gain setting excoeds Emit by 4/~ 10% ~= 7 }-~» —n —e @ :annehmgisw
vemier sens, of 42.4 mv sxcaeds fimitby > +-20% — 8 — ] —e O -cch 2 Reister
vemier sens. of 88.4 mv exceeds limit by > +/- 20% — 9 . - annel 2 Reg
BW iimit gain reduction > 3% — 10 |—= [ - 3
not used — 11
not used — 12
not used — 13
nonvolatile ram emor —| 14 | |- e
reserved —{ 15
c EV EN

Examplie Query channel 2 gain event register
SUMM: QUES : CAL: CRAN2 : GAIN? Query instrument to return
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SUMM:QUES:CAL:CHAN|EXT:HYSTerosis SUMM:QUES:CAL:CHAN|EXT:HYSTeresis

:QUEStionable:CALIbration:CHANNGI|[EXTernal:HYSTeresis

SUMMary:QUEStionable:CALibration:CHANnel<number> | EXTernal:HYSTeresis
register reports the status of hysteresis calibration data for the input
specified. Channel number (1 to 2) or EXTernal specifies the desired
input. Use the diagram to interpret returned results. See figure 4-2
and 4-3 for additienal information on using the CONDition?,
ENABle, ENABle?, and [:EVENt]? commands.

Parameters

Parameter Parameter Range of Values Default
Name Type Units

number numeric 102 none

Hysteresis Register

appears trigger state aways high, canar screen —|
never finds a trigger at any setting —
trigger state always high, hysteresis cal —

ry to sat max; hysteresis as desired setting -—
not used —

not usad —

excessive etror in setling for narm. hystenesis —
excessive emor in selting for noise reject hyst. —
not ueed —

"ot used —

not used —

ot used —

not used —

not used —

nonvolatile ram emor —

reserved —

22X
144
11¢h

ToBit3
|_p.Channet 1 Register
Channel 2 Register
Extemal Register

'
14
19

Logical OR

[y ai:aai:anmwmmlhumno

v o Notes: C=Condition Ragister
EV=Evant Ragister
EV EN EN=Enable Register

Example Query external trigger hysteresis eveni register

SUMM: QUES:CAL:EXT:HYST? Query instrument fo
return regisier
conlenis

COMP Command Reference 4-135

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



SUMM:QUES:CAL:CHANNel:LTRigger SUMM:QUES:CAL:CHANReI:LTRigger

:QUEStionable:CALibration:CHANnel:LTRigger

SUMMary:QUEStionable:CALibration:CHANnel<number>:LTRigger
register reports the statns of logic trigger calibration data for channel
1. Only channel 1 contains the LTRigger register. Use the diagram
to interpret returned results, See figure 4-2 and 4-3 for additional
information on using the CONDition?, ENABle, ENABIle?, and
[:EVENt]? commands.

Parameters
Parameter Parameter Range of Values Defauit
Name Type Units
number nUMerc 1 nong

Logic Trigger Register yotes: CaCondition Register

100 MHz2 oecillator signal was not found —| 0 —w=f - ] EV«Event Registar
Double Puise signal was not found —{ 71— ot — EN=Enable Register
Trigger not found when exec Pattem Duration Cat #1 —| 2 - - i
Trigger not faund when exec Pattem Duration Cal #2— 3 |—= - -
Trigger not found when exec Delay Cal #1 —| 3 o= - -
Trigger not found when exec Delay Cal #2— § [ i - %
Trigger fourxt when exec Pat Dur Cal #1. DAC FFFFHAH— § | Bt o
Trigger found when exec Pat Dur Cal #2. DAG FFFFHAAH— 7 | o el 8 ToB &
Trigger ound when exac Delay Cal #1. DAC FFFFHAH— 8§ - o I Channel 1 Register
Trigger found when exec Delay Cal #2, DAC FFFFHHH— 9 - - —e B
not used —| 10 ot
not used — 11
not used — 12
not vsed — 13
not used — 14
reserved — 15
C EV EN

Example Query channel 1 logic trigger event register

SUMM: QUES:CAL:CHANL : LTR? Query instrument fo return
register contents
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4.

SUMM:QUES:CAL:CHANNnel:OFFSet SUMM:QUES:CAL:CHANnNel:OFFSet

:QUEStionable:CALibration:CHANNel:OFFSet

SUMMary:QUEStionable:CALibration:CHANnel<number>:0FFSet
register reports the status of offset calibration data for the channel
specified. number (1 to 2) specifies the desired channel. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on uging the CONDition?, ENABle, ENABle?,
and :EVENt]? commands.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numefic 102 none
Offset Register
axcassive offset in 1he offsel calibration — p ™ -—
fails 1o converge within 1 ad ievel of center screen — 4 » - -
data emor, no input detected — 2
failed ac offsat null calibeation — 3 - o
not Lsed ~
notused — § g
notused —|_ & ,
notused = 7 E —F-(l;m 1 Register
falod in attempt to pas. trace 1o near bot, of screen — g b - - O
notused — o - | - o Channel 2 Register
notused — 0 el Lo 3
ntused — 11 ™ - -
tailed bw offset cotrection of +/- 0.25div— 12 - I -
notused — 13
norwolstile v oo 11 - Notes: C=Condtion Ragister
rese 15 EV=Event Register
o] EV EN ENsEnabie Register
Example Query channel 2 offset event register
SUMM: QUES:CAL:CHAN2 : OFPS? Query instrument to
return register
contents
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SUMM:QUES:CAL:CHAN2|EXT:TNULI SUMM:QUES:CAL:CHAN2|EXT:TNUL!

:QUEStionable:CALibration:CHANnel2|EXTernal:TNULI

SUMMary:QUEStionable:CALibration:CHANnel2 | EXTernal:TNULI register
reports the status of time null calibration data for the input specified.
Channel 2 or EXTernal specifies the desired input. Channel 1 does not
contain a time null register. Use the diagram to interpret returned
results, See figure 4-2 and 4-3 for additional information on using the
CONDition?, ENAEle, ENABle?, and (EVENt]? commands.

Time Null Register

acq. ermar, timeout or lost trig. on 50 na/divrange — 0 |—e~ - —o
no odge found on 1 of the aquived channgls — 1 |—e e —

not used — 2
not used —
notused — 4
notused —| 5 &
notused — € | d
notused — 7 «© ___ToBitG
notused — 8 O [ channel 2 Registar
notused — § ]
notusad — 10 3
notused — 14
not used — 12
notusaed — 13
not used — 14 Notes: C~Condition Registar
reserved —_15 EVaEvent Ragister

4-138

C EV EN EN=Enable Registar

Example Query channel 1 time null event register

SUMM:QUES :CAL:CHAN1 : TRUL? Query instrument to return
register conients

COMP Command Reference
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SUMM:QUES:CAL:CHAN|EXT:TRIGgar

SUMM:QUES:CAL:CHAN(|EXT:TRIGger

:QUEStionable:CALibration:CHANnel [EXTernal:TRIGger

SUMMary:QURStionable:CALibration:CHANnel cswmber> |IEXTernak TRIGger register
reports the status of trigger calibration data for the input specified.
Channel number (1 to 2) or EXTernal specifies the desired input. Use
the diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIle?,

and [:EVENt]? commands.

Parameotars
Parametar Paramater Range of Values Default
Name Type Units
number nuMmeric T2 nane
Trigger Register
no triggar found in last search, default value used — o |—= - -
rigger found, unexpected, wigger state always set —| 4 -~ - -
EXT TRIG ONLY: na trigger jound for 2nd cal point — o
EXT TRIG ONLY: unexpected trig for 2nd ¢al point — g
insufficlent dac range for +12 div trig. level setting —{ 4 [—e- —r —
insufticient dac range for —12 div trg. level setting — 5 o - 1o
fawer dac stops per div of trig. leval than expected —| § - - - O ToBit 4
EXT TRIG ONLY: fatal @rror in 4,5, or 6 detauh set — 7 © |, Channel 1 Register
notused — g L Channel 2 Register
notused — g o Extarnal Ragister
nctysed — 1p 3
net used — 14
nat used — {2
not used — 13
nonvolatiie ooy 114 - - Notes: C=Condition Register
| 15 | EV=Event Ragistor
c EV EN ENaEnable Register
Example Query channel 2 trigger event register
SUMM: QUES: CAL;: CHAN2 : TRIG? Query instrument to
return register
conlents
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SUMM:QUES:CALIDration:DCALIbration SUMM:QUES:CALibration:DCALIibration

:QUEStionable:CALibration:DCALIibration

4-140

SUMMary:QUEStionable:CALibration:DCALibration register
reports default calibration factor status load. Use the diagram to
interpret returned results. See figure 4-2 and 4-3 for additional
information on using the CONDition?, ENABle, ENABle?, and
[:EVENt])? commands.

Defaul Cal Register

—— - it

default calibration factors lbaded —
nct used —
not used —
not used —
not used —
not used —
not used —
not used —
net uaed —
not used —
not used —
not used —
not used —
not used —
not used —
roserved —

ToBit5
Summary of Calibeation Register

GGHRH|LQ|N-‘O

Logical OR

o 1=

0 En‘i.'aiié

Notes: CG=Condition Register
EVaEvent Ragistar
EV EN EN=Enable Register

Example Query default calibration event register

STUMM: QURS : CAL:DCAL? Query instrument o return
register contents

COMP Command Reference
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SUMM:QUES:CALibration:PROBe

SUMM:QUES:CALIbration:PROBe

:QUEStIionable:CALIbration:PROBe

SUMMary:QUEStionable;:CALibration:PROBe register reports
probe calibration attenuation results. Use the diagram to interpret
returned results. See figure 4-2 and 4-3 for additional information on
using the CONDition?, ENABle, ENABle?, and :EVENt]? commands.

Probe Attenuation Register

chan1 atten t0o high andfor bagd connection —

—a

chan2 atten too high and/or bad connection —

-

not used —-
not used —

_—.

s

e

“W"

not used —

not vsed ~—

not used —
not used —

To Bit 4

not used —

—s-Summanry of Calibration

not used —|

umqlmmhmlnuo

Ragistor

not used -~

not used —

Logical OR

not used —

not used —

not used —

Notes: G=Condition Ragisier

resarved —

EV=Event Register

EN EN=Enable Register

Example «Query probe calibration attenuation event register

SUMM:QUES :CAL: PROBR?

Query ingtrument to return
register contents
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SUMMary:QUEStionable:TEST

SUMMary:QUEStionable:TEST

:QUEStionable:TEST

4-142

SUMMary:QUEStionable:TEST register reports diagnostic test
results or self test status. Use the diagram to interpret returned
results. See figure 4-2 and 4-3 for additional information on using the
CONDition?, ENABle, ENABle?, and [:EVENLt]? commands,

Selt Test Status Register
from RAM Register — a0 |—» e [
from ROM Regisier — 1 |[—u= - =
fram ACC) Register — 2 [~ o~ —™
nolused — 3
nol used — 4 :
notused — 5
notused — 6 o
notused— 7 E| ___To )
notused — 8 o Questionable Status Register
notused —|{ o g
not used — 10 o
not used — 11
not used — 12
not used — 13
notused — 14 Notes: CaCondition Ragister
resarved — 15 EV=Event Register
c EV EN EN=Enable Register
Example Query test event register
SUMM: QUES : TEST? Query instrument lo return
register contents

COMP Command Referehce
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SUMMary:QUEStionable:TEST:ACQuisition SUMMary:QUEStionable: TEST:ACQuisition

:QUEStionable: TEST:ACQuisition

SUMMary:QUEStionable:TEST:ACQuisition register reports
acquisition diagnostic test results. Use the diagram to interpret
returned results. See figure 4-2 and 4-3 for additional information on
using the CONDition?, ENABle, ENABle?, and (EVENt)? commands.

AGCQ Register
trom ATRIG Regiater [ - - -
from LTRIG Register — 1 o —- Bt
from A/D Register — 2 |~ i E—
from Timebase Registar | 3 [— i Bl
from D/A Register —| 4 o ot Bt Pom
notused — 5§ o)
notused — & -~
notused — 7 [ _._To B2
notused —_ 8 0 Salt Test Status Register
notused — 9 (=]
not used = 10 3
notused — 11
notused — 12
notused — 13
not used — 14 Notes: G=Condition Fegister
ressrved —|_15 EV=Event Register
c EV EN EN=Enable Register
Example Query acquisition event register
SUMM:QUES:TEST:ACQ? Query instrument {o reiurn
register contents
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SUMM:QUES:TEST:ACQuisition:AD SUMM:QUES:TEST:ACQuisition:AD

:QUEStionable:TEST:ACQuisition:AD

SUMMary:QUEStionable:TEST:ACQuisition:AD register reports
acquisition A/D diagnostic test results. Use the diagram to interpret

returned results. See figure 4-2 and 4-3 for additional information on
using the CONDition?, ENABle, ENABle?, and [:EVENt])? commands.

} A/D Register
channels 1 rail test fails — 0 |[—m - -
channels 2 rail tes! faile — 4 [—w - -
100 mvidiv rail test fails — 2 |[—w —— —
200 mvidiv rail tost fails — 3 |- -
500 mv/div rail teet fails — 4 > - ~1
channels 1 center test falls — 5 - > o o
channels 2 conter test fails — & 1 — " =
notused — 7 | @ |, ToBk2
notused —| 8 o ACQ Rogister
notused — g o
not used — 10 3
not used — 11
not used —| 12
notused — 13
not used —f 14 Notes: C=Condition Register
resarved —_15 EVaEvent Rogister
c EV EN EN=Enable Register

Example Query acquisition A/D event register

SUMM: QUES : TEST:ACQ:AD? Query instrument to return
register contents
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SUMM:QUES:TEST:ACQuisitlon:ATRigger SUMM:QUES:TEST:ACQuisition:ATRIgger

:QUEStionable:TEST:ACQuisition:ATRigger

SUMMary:QUEStionable:TEST:ACQuisition:ATRigger register
reports acquisition analog trigger diagnostic test results. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABle?,
and [:EVENL]? commands.

ATRIG Register

channel 1 trigger fails ~-
channal 2 trigger fails —
external trigger fails —
not used —
not used —
not used —|
not used —
not used
not used —
not used —
not used —
net used —
not used —
not used —
not used —
reserved —

t44
“IFI
1!‘"1

ToB%0
ACQ Register

)] ~J| DN | Al NI — 1O

Logical OR
]

—
=]

-
ik

e
[ 4]

-
w

|
LN

Notes: C=Condition Register
EV=Event Ragister
EV EN EN=Enabie Register

vy
14,

O

Example Query acquisition analog trigger event register

SUMM:QUES : TEST:ACQ:ATR? Query instrument to
return register
conients
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SUMM:QUES:TEST:ACQuisition:DA SUMM:QUES:TEST:ACQuisition:DA

‘QUEStionable:TEST:ACQuisition:DA

SUMMary:QUEStionable:TEST:ACQuisition:DA register reports
acquisition D/A diagnostic test resulis. Use the diagram to interpret

returned results. See figure 4-2 and 4-3 for additional information on
using the CONDition?, ENABle, ENABle?, and [;(EVENt])? commands.

D/A Register
channel 1 fails — 0 o - B
channel 2fails -4 1 [—o~ - e
notused — 2 o -
notused— 3 - e —tn
not used -1 A o
notused— § o)
notwud: [] -
not used 7 ToBit4
not used —{ B § —* ACO Register
notysed — 9 o
not used — 70 3
not used — 11
not used — 12
not used —| 13
not used — 14 Notes: CeCondition Regisier
resorved — 18§ EV=Event Register
C EV EN EN=Enable Regisier

Example Query acquisition D/A event register

SUMNM: QUES:TEST:ACQ:DA? Query instrument to
return register
contents
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SUMM:QUES:TEST:ACQuisition:L.TRigger SUMM:QUES:TEST:ACQuisition:LTRigger

:QUEStionable:TEST:ACQuisition:LTRigger

SUMMary:QUEStionable/TEST:ACQuisition:LTRigger register
reports acquisition logic trigger diagnostie test regults. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIe?,
and [(EVENt)? commands.

LTRIG Register
memary test fails — 0 4 = -
qualifier block test fails — 4 —- —
trigger qualifier chack tails — 2 = ——
holdoft check 1aiks — 3 — - e
holdoff countar check {ails —{ 4 - e o
B counter chack faiks — 5 p—e - o] OC
C countar check talls —| 6 |—e [ | O
> counter chack falls — 7 - s ‘g ToBit 1
<counter check fals — 8 |— [ —e| © ™ ACG Register
startable oscilator chack fads — ¢ _— —an )
startable osciltator stop check — 10 3
not ysed — 11
not used — 12
not used — 13
not used — 14 Notes: CeCondition Register
reserved — 15 EV=Event Register
c EV EN EN=Enabie Register

Example Query acquisition logic trigger event register

SUMM : QUES : TEST:ACQ: LTR? Query instrument 10 return
register contents
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SUMM:QUES: TEST:ACQuisition:TiMebase SUMM:QUES:TEST:ACQuisition:TIMabase

:QUEStionable:TEST:ACQuisitlon:TIMebase

SUMMary:QUEStionable:TEST:ACQuisition:TIMebase register
reports acquisition time base diagnostic test results. Use the diagram
to interpret returned results. See figure 4-2 and 4-3 for additional
information on using the CONDition?, ENABle, ENABle?, and
[:EVENtF commands.

Timebase Register
tesi 1 fails belore trigger —| 01— - —-
tos1 1 fails after trigger — 1 e Bl e
test 2 fails before trigger — 2 |—a~ i b
st 2 fails after trigger — 3 o~ — .
forward bunp mode test falls —| 4 - - al-
backward burp mode fest fails [3 - - o}
sample clock frequency test fails 6 o - i
trigger does not accur —t 7 [ —a — § '___Toais
trom Interpolator Regisier —| B  [— el —ar & ACQ Register
notused —{ 9 o
not used — 10 9
not used — 11
not used — 12
not usad —| 13
notused —1 14 Notea: C=Condition Ragister
reserved —|_15 EVasEvent Register
C EV EN EN=Enable Register

Example Query acquisition time base event register

SUMM:QUES :TEST:ACQ: TIM? Query instrument to

return register
contents
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SUMM:QUES:TEST:ACG:TIM:INTerpolator SUMM:QUES:TEST:ACQ:TIM:INTerpolator

:QUEStionable:TEST:ACQuisition:TiMebase:INTerpolator

SUMMuary:QUEStionable:TEST:ACQuisition:TIMsbase:INTerpolator
register reports acquisition time base interpolator diagnostics. Use
the diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIe?,
and [:EVENt])? commands.

Interpolator Register
bit 0 fine interpolator fajllure — 0 —a - ]
bit 1 fine interpolator failure — 1 o - -
bit 2 fine interpolator failure — 2 [—m - -
bit 3 fine interpolator failure — 3 —w -
bit D coarse intempolatar failure — 4 - —b
bit 1 coarse interpolator failure — 5 | - g
bit 2 coarse interpolator failure — §  [—= —ipor] i
bit 3 coarse interpolator failure — 7 | — -~ ‘o ToBke
notused — 8§ § ™ Timebase Registar
notused — 9 =)
not used — 10 3
not used — 11
not used — 12
not used — 13
notused — 34 Notes: C=Gondition Register
resorved —_15 EVaEvent Register
C EV EN EN=Enable Register

Example Query acquisition time base interpolator event register

SUMM: QUES: TEST:ACQ:TIM: INT? Query instrument to
return register
contents
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SUMMary:QUEStionable:TEST:RAM SUMMary:QUEStionabie:TEST:RAM

:QUEStionable:TEST:RAM

SUMMary:QUEStionable:TEST:RAM register reports random
access memory diagnostic test results. Use the diagram to interpret
returned results. See figure 4-2 and 4-3 for additional information on
nsing the CONDition?, ENABle, ENABle?, and [:EVENt]? commands.

RAM Register
from ACQ Register — 0 - ——
from System Register — 1 - - -
notused — 2 - -
notused —_ 3 - - -
notused — 4
notused —_§ g
notused —| & -
notused — 7 & | ,ToBuo
notused —_8 2 {7 Self Test Status Register
nctused —| 9 gl
notused — 10 B
notused = 1%
notused — {2
not used — 13
notused — 14 Notes: C=Condition Register
resarved 15 EV=Even Rogisior
c EV EN EN=Enable Register
Example Query RAM event register
SUMM:QUES : TEST : RAM? Query instrument to return
register contents
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SUMM:QUES:TEST:RAM:ACQuisition SUMM:QUES: TEST:RAM:ACQuislition

QUEStionable:TEST:RAM:ACQuisition

SUMMary:QUEStionable:TEST:RAM:ACQuisgition register
reports acquisition random access memory diagnostic test results.
Use the diagram to interpret returned results. See figure 4-2 and 4.3
for additional information on using the CONDition?, ENAB]e,
ENABIe?, and [:EVENt]? commands,

ACQ Register
channel 1 acquisition ram fails — o |—= - —
channal 2 acquisition ram fails — 4 - - =
notused — 2
notused — 23
notused —4 &
notused — 5 o
notused— 6 o
not vsed — 7 ™ | ToBao
notused — g o RAM Register
nctused — 9 [= ]
not used —| 30 S
not used — 11
notused —| 12
not used — 413 :
notused — 14 Notes: C=Condition Register
reserved —|_15 EVaEvent Register
c Ev EN EN=Enabie Ragister

Example Query acquigition RAM event register

SUNN: QUES: TEST:RAM: ACQ? Query instrument to return
register conients
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SUMM:QUES:TEST:RAM:NVOLatlle SUMM:QUES:TEST:RAM:NVOLatile

:QUEStionable:TEST:RAM:NVOLatiie

4-152

SUMMary:QUEStionable:TEST:RAM:NVOLatile register reports
nonvolatile random access memory diagnostic test results. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABle?,
and [:EVENt]? commands.

Nonvolatile Register

nen-vol ram memory test fails — o | b b
not used — 1§
non-vol ram address line is stuck == 2 =i —f B e o
address b O if stuck — 2 |—o» i -
address bit 1 i stuck — 4 f—um- - —
addrass bit 2 if stuck — 51— — L o I
address bit 3 if stuck — 6 - - = o
address bit 4 if stuck —| 7 = » —t- § To B2
not used —| 8 O 7" RAM Register
not uged ~—{ D L ]
not used — 10 3
not uaed — 11
not used — 12
not used — 13
notused —|_ 14 Notes: G=Condition Register
reserved ~_15 EV=Event Register
¢ EV EN EN=Enable Register

Example Query nonvoiatile RAM event register

SUMN: QUES: TEST: RAM: NVOL? Query instrument to
refurn register

contents
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SUMM:QUES:TEST:RAM:SYSTam SUMM:QUES:TEST:RAM:8YSTem

:QUEStionable:TEST:RAM:SYSTem

SUMMary:QUEStionable:TEST:RAM:SYSTem register reports
system random access memory diagnostic test results. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABle?,
and EVENt])? commands.

System Register

system ram mamory test fails —
not used —
system ram address line is stuck —
address bt 0 Hf stuck —
address bi 1 if stuck —
addrass bit 2 H stuck —
address bt 3 if stuck —
address bit 4 if stuck —
not usad —
not used —
not used —
not used —
not used —

not Lsed —
not used —
reserved —

119434 1
1"*“'

Logical OR
Y

TIERTIR

ToBil 1
RAM Ragister

tDw:lIf}(ﬂ&ﬂlN-lO

-
-t

-
)

-
5]

-
F

Notes: C=Condition Register
EV=Event Register
EV EN EN«Enabile Registar

el
o

O

Example Query system RAM event register

SUMM: QUES: TEST:RAN: SYST? Que;j- instrument to return
register conlents
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SUMMary:QUEStionable:TEST:ROM

SUMMary:QUEStionable:TEST:ROM

:QUEStionable:TEST:ROM

SUMMary:QUEStionable:TEST:ROM register reports read only
memory diagnostic test results. Use the diagram to interpret returned
results: See figure 4-2 and 4-3 for additional information on using the
CONDition?, ENABle, ENABle?, and [:EVENt}? commands.

ROM Register
from Nonvolatile Protect Register — 5 }—-
from System Register 1 . il

not used ~—{ 2
not used — 3
ntused — 4
not used —1 & 4
not used —| § o
not used —_ 7 | ® | ToBit1
not used — @ o Self Tast Status Register
notused —| 9 =
not used — 10 3
not used — 11
not used — 12
not used — 13
not used -_14 Notes: CuCondition Ragister
reserved —| 15 EV=Event Register

c EV EN EN=Enable Register

Exampie Query ROM event register
SUMM: QUES: PEST : RON? Query instrument 1o refurn
register contents
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SUMM:QUES:TEST:ROM:NPRotect

SUMM:QUES:TEST:ROM:NPRotect

:QUEStionable:TEST:ROM:NPRotect

SUMMary:QUEStionable:TEST:ROM:NPRotect register reports
non-volatile protected random access memory diagnostic test results.
Use the diagram to interpret returned results. See figure 4-2 and 4-3
for additional information on using the CONDition?, ENABIe,
ENABIle?, and [(EVENt]? commands.

Nonvolatiie Protect Register

protected nonvolatile ram checksum fails —

=iy

—

not used —

not used —

not used —

not used —

not used -

not used —
not used —

not used —

not usad —

nat used —

not used —

nol used —

net used —

nol used —

reserved —

Logical OR

e] a;gﬁjawwq|muhwm—;o

EV

EN

| ToBkoO

ROM Register

Notes: CwCondition Register
EVaEvant Register
EN=Enable Register

Example Query non-volatile protected ROM event register

SUMM:QUES:TEST: ROK: NPR?

Query instrument to

return register
contenls
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SUMM:QUES:TEST:ROM:SYSTem

SUMM:QUES:TEST:ROM:SYSTem

:QUEStIonable: TEST:ROM:SYSTem

SUMMary:QUEStionable:TEST:ROM:SYSTem register reports
system read only memory diagnostic test results. Use the diagram to
interpret returned results. See figure 4-2 and 4-3 for additional
information on using the CONDition?, ENABle, ENABle?, and

4-156

[:EVENt]? eommands.

System Register

o

e

E——

—i-

“;,—\;:gmnqlumhw|u-so

g
?

|

Logical OR

To Bit 1
" ROM Register

Notes: C=Condition Rogister

EV=Event Register

(%]

Ev

EN=Enable Register

Example Query system ROM event register
SUMM: QURS : PRST:ROM: SYST? Query instrument to return

COMP Command Reference
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SYSTem SYSTem

SYSTem The SYSTem command subsystem is used to control the way in which
query responses are formatted, if calibration data iz protected, and
define the programming language used.

Subsystem Syntax SYSTem

:ERRor? {<mode>]

‘HEADer <mode>

‘HEADex?

LANGuage <command>

:LANGuage?

:LONGform <mode>

:LONGform?

:NVPRotect
PASSword <old>, <rew>
[:STATe] <mode>, <pass>
[:STATe?)

SETup <setup>

:SETup?
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SYSTem:ERRor?

:ERRor?

Parameteors

Example

Commaenis

SYSTem:ERRoOr?

SYSTem:ERRor? [<message>] returns the next error number and
(if specified) corresponding error message in the error queue. See
Appendix B for a listing of error numbers and messages.

Parameter Parameter Range of Vaiues Default
Name Type Units
mode discrete NUMBer{STRing none

Read the next error number and guoted string in the error
gueue

SYST:ERR? STR Query instrument to return the next
error number and message

* Entering Mode: When the NUMBer is specified, only the
numeric error code is output. When the STRing is specified the
error number is output followed by a comma and a quoted string.
If no parameter is specified then only the numeri¢ error code is
output (same as NUMBer).

¢ Error Numbers/Messages in the Exror Queue. Each error
generated by the instrument stores an error number and
corresponding error message in the error queue. The error
message can be up to 255 characters long.

* Clearing the Error Queue: An error number/message is
removed from the quene each time the SYSTem:ERRor? query is
sent. The errors are cleared first-in, first-out. When the quene is
empty, each following SYSTem:ERRor? query returns 0, "No
error”. To clear all error numbers/messages in the queue,
execute the *CLS command.

* Maximum Error Numbers/Messages in the Error Queue:
The queue holds 2 maximum of 30 error numbers/messages. If
the queue overflows, the last error number/message in the queue
is replaced by -350, "T'oo many errors”. The least recent error
numbers/messages remain in the queue and the most recent are
disearded.

e *RST Condition: *RST does not clear the error queue.
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S5YSTem:HEADesr

:HEADer

Parameters

Comments

:HEADer?

Example

SYSTem:HEADer?

SYSTem:HEADe¢r <mode> is used to enable or disable the output
header returned with query responses. When selected, all query
responses will include a command header. mode enables (ONI1) or
disables (OFF10) the command header.

Parameter Parameter Range of Values Default
Name Type Units
mode boolean QOFFJO{ON nong

Enable command headers
SYST:HEAD ON Command headers enabled

e Length of Command Headers: If command headers are
enabled, use SYSTem:LONGform command to specify the header
length (long form or short form). For example, response to
CHANnel1:RANGe? query is as follows:

Headers OFF: 8.40000E-01

Headers ON, Longform OFF: :CHAN1:RANG 6.40000E-01
Headars ON, Longform ON: :CHANNEL 1 RANGE 8.40000E-01

¢ Numeric Strings: Headers should be turned OFF when
returning values to numeric variables,

* Related Commands: SYSTem:LONGform.
« *RST Conditions: Defaults to OFF.

SYSTem:HEADer? returms a number to show whether the command
headers are enabled or disabled: "1" = enabled, "0" = disabled. The
value is sent to the cutput buffer.

Querying the command header state

SYST:HEAD OR Command headers enabled

SYST:READ? Query instrument to return command
header state

snter statemant Enter value into computer
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SYSTem:LANGuage

:LANGuage

Parameters

Example

Comments

:LANGuage?

Example

SYSTem:LANGuage?

SYSTem:LANGuage <command> used to select the programming
language. COMPatible selects the HP54510A Compatible Language,
and SCPI selects the Standard Commands for Programmable
Instruments programming Language.

Parameter Parameter Range of Values Defautt
Name Type Units
command diserata COMPatible|SCPI NG

Select HP 54510A compatible language to instruct the

Oscilloscope

SYST:LANG COMP Select compatible languoge

Selecting Command: When the HP 54510A Compatible
Language (COMPatible) is selected, use the instructions found in
Chapters 3 and 4 to program the Oscilloscope. When Standard
Commands for Programmable Instruments (SCPI)} is selected, use
the instructions found in Chapters 5 and 6 to program the
Oscillogeope.

Switching Languages: Switching languages while
programming is permissible, however:
Allow 1 second after changing for the Oscilloscope to
configure to the new language,

After switching Janguages, a *RST is automatically
verformed to place the instrument in a known state.

| Programming the Wrong Language: If the Oscilloscope is

configured to operate using cne language, and a command from
the other language is executed (with different syntax), an error
will be generated.

*RST Condition: *RST does not change SYSTem:LANGuage
selected.

SYSTem:LANGuage? returns the current programming language
selected. Returns COMPatible if the HP 54510A Compatible Language
is selected, and SCPI if the Standard Commands for Programmable
Instruments programming Language is selected. The data is sent to
the output buffer,

Querying the current programming language selected

dimension statement Dimension g string

SYST:LANG? Query instrument to return current
programming longuage
enter statament Enter value into computer
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SYSTem:LONGform

:LONGform

Parameters

Exampla

Comments

:LONGform?

Exampls

SYSTem:LONGform?

SYSTem:LONGform <mode> is used to seleet the format of the
command header (when on) and slpha arguments sent FROM the
Oscilloscope TO the controller. mode (ON11) is used to select the long
form, and (OFF10) selects the short form.

Parameter Parameter Range of Values Detault
Name Type Urits
made boolaan OFFIOION]1 none

Select long form command headers
SYST:LONG ON Command headers to iong form

s Input Data Mesaages: The SYSTem:LONGform command does
not affect the input data messages sent T'O the instrument.
Headers and arguments may be sent to the Oscilloscope in either
the longform or shortform regardless of how the LONGform
command is set.

¢ Selecting Command Headers: See the SYSTem:HEADer
command for more information on selecting command headers.

¢ Related Commands; SYSTem:HEADer.
e *RST Conditions: Defaults to OFF.

SYSTem:LONGform? returns a number to show the ¢current
longform state: "1" = long form, "0" = short form. The value is sent
to the output buffer.

Querying the longform state
SYST:LONG ON Command headers to long form
SYST:LONG °? Query instrument to return long form
state
entar statement Enter value into computer
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SYSTem:NVPRotect:PASSword SYSTem:NVPRotect:PASSword

:NVPRotect:PASSword SYSTem:NVPRotect:PASSword <old>,cnew> is used to set a new

password.
Parameters
Parameter Parameter Range of Values Default
Name Type Units
oid discrete Six Characters 0-9, a-z, A-Z none
new discrate Six Characters 0-9, a-z, A-Z none

Example Change password from "SYSTEM" to "System"
SYST:NVPR:PASS "SYSTEM", "System”

Password changed

Pagsword: The password can be any string of from one to six ease-
sensitive alpha-numeric characters. Spaces are allowed, but
special characters are not. The old password has to be specified to
change to a new password.

* Factory Defanlt: The oscilloscope is shipped with resistor R208
(CAL PROTECT) installed. This is the non-protected mode and
defaults the password to "SYSTEM".

* Changing the default password: Remove resistor R208 (CAL
FROTECT), then execute the :NVPRotect:PASSword command.
With resistor R208 removed, the last entered password and/or
protect state are maintained after a power down.

* Unknown Password: If resistor R208 has been removed and you
do not know the password, place a 0 ohm resistor in R208 (CAL
PROTECT) space on the printed circuit board. Now powering up the
oscilloscope will set the factory default password to "SYSTEM" and
the protect state to non-protected. Change the default password using
the procedure in the above paragraph.

* Related Commands: SYSTem:NVFPRotect[:STATe].
¢+ Factory Default: Defaults to "SYSTEM".

Comments

4-162 COMP Command Reference

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



SYSTem:NVPRotact[:STATe) SYSTem:NVPRotect[:STATe)?

:NVPRotect[:STATe] SYSTem:NVPRotect{:STATe] <mode>,cpassword> enables
(ON | 1) and/or disables (OFF |10) the non velatile RAM protect mode.
The password has to be specified for both cases.

Paramaters
Parameter Parameter Range of Values Defauk
Name Type Units
mode boolean ONIOFF[1|0 none
password discrete Six Characters 0-9, a-z, A-Z none

Example Disabling Non-Volatile RAM protect

SYST:NVPR 0, "SYSTEN" Non-voiatile RAM protect to off
(unprotected)

Comments + Calibration: When performing any of the firmware calibrations,
the protect mode has to be OFF.

+ Password: If the password is unknown, placing a 0L resistor in
R208 (CAL PROTECT) space on the printed wiring board, then
powering up the module will set the factory default password to
"SYSTEM" and protect state to OFF. With R208 removed, the last
entered password and/or protect state are maintained after a power
down,

¢ Related Commands: SYSTem:NVPRotect:PASSword.
» Factory Default: Defaunlts to OFF.

:NVPRotect[:STATe]? SYSTem:NVPRotect{:STATe]? queries the present state of the non
volatile RAM protect mode. The query returns ON if the protection
mode is enabled (protected) or OFF if the protection mode is disabled
(unprotected). The value is sent to the output buffer. See
SYSTem:NVPRotectl:STATe] command for more information.

Example Query Non-Volatile RAM protect state

dimension statemant String for data
SYST:NVPR 0, "SYSTEM™ Non-volatile RAM protect to off

{unprotected)
SYST:HVPR? Query instrument to return Non-
_ volatile RAM protect enable state
anter atatemant Enter value into computer
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SYSTem:SETup

:SETup

Parameiars

Example
Comments

SETup?

Comments

SYSTem:SETup?

SYSTem:SETup <sefup> is used to set the Oscilloscope to a
condition defined by a previcusly returned leam string. The learn
string contains all the commands and parameters necessary to setup
the instrument in one 1024 byte string.

Parameter Parameter Range of Values Default
Name Type Value
selup block binary block data in # format none

Bee SYSTem:SETup? query for example

¢ Using SETup: The logical order for using this instruction is to
send the query first to retrieve setup data, store the dats until
needed, then send the learn string to the instrument using this
command.

* SETup versus *SAVARCL: The SYSTem:SETup command
performs the same funetion as the save and recall commands,
except:

Data can be caved at any location (external to the
Oscilloscope) the user desires.

No limit to the number of setups that can be saved/recalled.

SYSTem:SETup? returns the current learn string from the
Oscilloscope. The learn siring contains all the commands and
parameters the Oscilloscope is currently setup to in one 1024 byte
string and a header.

Query setup learn string

For this example, the learn string is "#41024...."

Dimension statement Dimension string for data
Setup statemanta Setup oscitloscope as desired using

commands described in this chapter

SYST:BEAD OFY Set headers to off

SYSP:SET? Query instrument to return setup
learn string

enter statemant Enter value into computer

atore statement Save data

change instrument Set the oscilloscope to perform a
different function.

recall satatemant Recall data

SYST:SEY #41024.... Send data to the oscilloscope (recalls
previous setup)

*+ Related Commands: *LRN?, *SAV, *RCL.
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TEST
TEST

Subsystem Syntax

*ACQ

Parameters

Comments

TEST:ACQ

The TEST command subsystem is nsed to perfarm internal
diagnostics. These diagnostics are provided to give a high confidence
level of instrument funetionality. Before performing any of the
diagnostics, execute a *RST to set critical parameters to a known
state, and a SUMMary:PRESet to enable the SUMMary QUEStionable
registers.

TEST
:ACQ) [<test>]
‘RAM [«<test»])
:ROM [<test>)
'TALL

TEST:ACQ [<tert>] is used to perform up to five acquisition tests.
When selected, the Oseilloseope performs an Analog Trigger test,
Logic Trigger test, an A/D test, a Time base test, and/or a D/A test. If
the test parameter is not sent, all five tests are performed,

Parameter Parameter Range of Vaiues Defauit
Mame Type Value
test discrete ATRiggeriLTRigger| none
AD{TiMabase|DA

Perform the acquisition time base test
TRST:ACQ TIM Perform Acquisition Time base Test

¢ Test Results: Found by querying the
SUMMary:QUEStionable.TEST:ACQ register.

* Test Failure: If any of the five acquisition tests fail, perform
Pirmware Calibration procedures provided in Chapter 3, and
repeat the test. If the test fails again, refer to instruetions found in
the Service Manual.

¢ Related Commands: SUMMary:QUEStionable:TEST.

COMP Command Reference 4165

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



TEST:RAM TEST:ROM
:RAM  TEST:RAM [<test>] is used to perform up to four random access
memory tests. When eelected, the Oscilloscope performs & System
RAM test, a Non-volatile RAM test, and/or an Acquisition RAM test.
If the test parameter is not sent, all four tests are performed.
Parameteors
Parameter Parametar Range of Values Default
Name Type Value
test discrote ACQuisition| none
SYSTem|NVOLatike
Example Perform all four RAM tests
TEST:RAM Perform. RAM Test
Comments + Test Results: Found by querying the
SUMMary:QUEStionable:TEST:RAM register.
¢ Test Failure: If any of the four RAM tests fail, perform
Firmware Calibration procedures provided in Chapter 3, and
repeat the test. If the test fails again, refer to instructions found in
the Service Manual.
* Related Commands: SUMMary:QUEStionable'TEST.
:ROM TEST:ROM [<test>] is used to perform one read only memory test
and one nonwvolatile protected random access memory test. When
selected, the Oscilloscope performs a System ROM test, and/or a
Protected Non-volatile RAM test. If the test parameter is not seat, both
tests are performed.
Farameters
Parameter Parameter Range of Vakles Detault
Name Type Value
test discrote SYSTem|NVPRotect none
Example Perform the system ROM test
TEST:ROM SYST Perform system ROM Test
Comments « Test Results: Found by querying the
SUMMary:QUEStionable:TEST:ROM register.
* Test Failure: If any of the two ROM tests fail, perform Firmware
Calibration procedures provided in Chapter 3, and repeat the test.
If the test fails again, refer to instructions found in the Service
Manual.
* Related Commands: SUMMary:QUEStionable:TEST.
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TEST:TALL TEST:TALL

:TALL TEST:TALL is used to perforrn the RAM, ROM, and ACQ tests. When
seleeted, the Oscilloscope performs all the individual tests.

Example Perform the RAM, ROM, and ACQ tests
TEST:TALL Perform all tests

Commenis User Connection: Disconnect all inputs prior to performing self

tests.

¢ Test Results: Found by querying the
SUMMary:QUEStionable:TEST register.

» Test Failure: If any of the tests fail, perform Firmware
Calibration procedures provided in Chapter 3, and repeat the test. If
the test fails again, refer to instructions found in the Service

Manual,

+ Related Commands: SUMMary:QUEStionable:TEST.
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TiMebase TIMebase

TIMebase The TIMebase command subsystem is used to control the horizontal
axis, or "X-axig,” functions.

Subsystem Symtax TIMebase

:DELay <time>

‘DELay?

‘MODE <mode>

MODE?

:RANGe <range>

:RANGe?

:REFerence <position>

:REFerence?

:SAMPle

SAMPle?

:CLOCk

:IMPedance <value>
:IMPedance?
:LEVel <value>
:LEVel?
[:MODE) <value>
:MODE?
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TiIMebase:DELay

:DELay

Parameters

Example

Comments

:DELay?

TiMebase:DELay?

TIMebase:DELsy <fime> is used to set the time interval between the
trigger event and the active waveform delay reference point. The
delay reference point is set to the left, centar, or right of the active
waveform using the TIMebase;REFerence command.

Parameter Parameter Range of Vales Dofault
Name Type Units
time numeric Dependant on TiMebaza:RANGe S

Set the time interval between the trigger event and the delay
reference point to 2 msee

TIM:DEL 2BE-3 Set delay to 2 msec

* Entering Time: When 0 is entered, the trigger event oceurs at
the delay reference point. Positive values set the trigger event to
oceur before the delay reference point (to capture post-trigger
events). Negative values set the trigger event to occur after the
delay reference point (to capture pre-trigger events). The range of
acceptable DELay values is dependent on the current
TIMebase:RANGe setting. If DELay is set to a value outside the
allowable range, it will automatically be set to the nearest
acceptable value without generating an error,

¢ Related Commands: TIMebase:REFerence, RANGe.
« *RST Condition: Defaults to 0 seconds.

TiMebase:DELay? returns a number representing the current time
interval between the trigger event and the delay reference point. The
value (in £ seconds) is sent to the output buffer.

Querying current delay value

TIM:DEL 2E-3 Set delay to 2 msec

TIM:DEL? Query instrument to return delay
value in seconds

antar statement Enter value into compuler
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TIMebase:MODE

:MODE

Parameters

Comments

*MODE?

Exampie

TiMebase:MODE?

TIMebase:MODE <mode> is used to select the time base mode.
Defines when data will be acquired with respect to triggering.

Parameter Parameter Range of Values Default
Name Type Units
mode discrowe AUTo|TRiGgarad|SINGle none

Set mode to only acquire data only when triggered
TIM:MODE TRIG Set mode to triggered
o Selecting Mode: The time base mode is selected as follows:

AUTo - will acquire data regardless of trigger requirements.
If selected and no trigger is present, available data is
acquired. Provides a baseline in the absence of a signal. If a
signal is present but the instrument is not triggered, the
waveform will be unsynchronized (not a baseline).

TRIGgered - will not acquire data until all selected trigger
requirements are satisfied (set using TRIGger commands). If
selected and no trigger is present, the data acquired on the
previous trigger will remain.

SINGle - will clear the present waveform and stop acquiring
data. When the RUN command is received, one data
acquisition will occur on the next trigger.

¢ Related Commands: RUN, TRIGger subsystem.
* *RST Condition: Defaults to AUTo.

TIMebase:MODE? returns the currently selected mode under which
the time base will operate. The data is sent to the output buffer.
Returns AUTo, TRIGgered, or SINGle depending on the current mode
selected. See TIMebase:MODE command for more information.

Query current time base mode
Dimension statement Siring fordatc

TIM:MODE TRIG Set mode to triggered
TIM:MODE? Query instrument to return mode
anter statement Enter date into computer
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TIMebase:RANGe

:RANGe

Parameters

Example

Comments

‘RANGe?

Example

TiMebase:RANGe?

TIMebase:RANGe <range> is used to define the full scale
horizontal axis, ar "X-axis” of the main sweep. Controls sweep speed.

Parameter Paramater Range of Values Defauli
Name Type Units
range numaric 10 NS 10 508 S

Set time base range to 10 psec (full scale)
TIM:RANG 10E-6 Range to I0usec

* Entering Range: Range values are entered in a 1,2,5 sequence.
If a value is entered that is not in a 1,2,5 sequence, it is
automatically rounded to the closest allowable value without
generating an error.

* Effects on Other TIMebase Selections: Changes in the range
parameter may effect the current settings specified for
TIMebasge:DELay.

* Related Commands: TIMebase:DELay.
¢« *RST Condition: Defaults to 1 msec.

TIMebase:RANGe? returns a numeric value representing the
current range setting for the horizontal axis. The value (in seconds)
is sent to the output buffer.

Querying full scale horizontal range setting

TIM:RANG 10K-6 Ranrge to 10usec

TIM:RANG? Query instrument to return time base
range seiting

enter stataement Enter value into computer
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TiMebase:REFerence TiIMebase:REFersnce?

:REFerence TIMebase:REFerence <position> sets the delay reference to the left,
right, or to the center of the active waveform.

Parameters
Parameter Paramater Range of Values Default
Name Type Units
position discrete LEFTICENT erjRIGH! nene

Example Set the reference to the left of the active waveform
TIM:REF LEFT Reference to left

Comments e« Selecting Position: Position entered is used with the
TIMebase:DELay command to set the time interval between the
trigger event and the delay reference point. For example, if
DELay is 0 seconds, and REFerence is CENTer, pre-trigger data
is on the left and post-trigger data is on the right of the active
waveform.

* Related Commands: TIMebase:DELay.

:REFerence? TIMebase:REFerence? returns the currently selected delay
reference point. The data is sent to the cutput buffer, Returns LEFT,
CENTer, or RIGHt depending on the current position selected. See
TiMebase:REFerence command for more information.

Example Query current reference point selection
Dimansion statement Siring for daia

TIM:REF LEFT Reference to left
TIN:REP 2 Query instrument to return position
enter statement Enter data into computer
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TIMebaso:SAMPle

:SAMPle

Parameters

Example

Comments

:SAMPle?

Example

TIMebase:SAMPIe?

TIMebase:SAMPle<value> is used to select the sampling mode of
the oscilioscope. REALtime sample mode causes & complete data
record to be collected (or captured) on one trigger event. REPetitive
sample mode collects a complete data record over one or more trigger

events.
Parameter Parameter Range of Values Default
Name Type Units
valve discrete REALtime|REPglitive Nona

Set the Timebase sample mode to repetitive

TIM: SAMP REP Sample mode to repetitive

ACQuire:POINts : When in the repetitive mode, the only
acceptable acquisition points value is 500. When in the realtime
mode, acceptable acquisition points values are 500 or 8000.

ACQuire:TYPE : When in the realtime mode, the acceptable
acquisition types are NORMal and RAW Data. NORMal,
AVERage, and ENVelope are all available in repetitive mode.

Related Commands: ACQuire:POINts, TYPE.
*RST Condition: Defaults to REALtime,

TIMebase:SAMPle? returns the currently selected timebase sample
mode. The data is sent to the output buffer. Returns REALtime or
REPetitive depending on the current mode selected. See
TIMebase:SAMPle command for more information.

Querying timebase sample mode

dimension statement String to hold data

TIM:SAMP REP Sampie mode to repetitive
TIM: SAMP? Query instrument to return mode
enter statemsnt Enter value into computer
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TiMebase:SAMPle:CLOCK:IMPedance TiMebage:SAMPle:CLOCK:IMPedance?

:SAMPle:CLOCk:IMPedance

TIMebase:SAMPle:CLOCK:IMPedance <value> is used to select
the input impedance for the external clock input at the EXT TRIG
connector. The coupling can be set to DC or DCFifty.

Parameters
Parameter Parameter Range of Values Defauit
Name Type Units
value discrate DCJDCFifty None

Exampie Set EXT TRIG sample ¢lock input impedance to 500
TIM:SAMP:CLOC:IMP DCP Input impedance to 500
Impedance: DC is IMQ and DCFifty is 5052

* CLOCKk:IMPedance versus TRIGger:COUPling: Entering
clock impadance changes the value currently stored in external
TRIGger:COUPling,

¢ *RST Condition: Defaults to DC.
+ Related Commandsg: TIMebase:SAMPle:CLOCk:IMPedance?

Comments

:SAMPle:CLOCK:IMPedance?

TIMebase:SAMPle: CLOCk:IMPedance? returns the currently
selected external clock input (EXT TRIG) impedance. The data is sent
to the output buffer. Returns DC for 1MQ and DCF for 500,
Example Querying EXT TRIG sample clock input fmpedance
Dimension statement String for data
TIM:SAMP:CLOC:IMP DbeF  Inpuf impedance to 500

TIM: SAMP:CLOC:IMP? Query instrument to return
impedance selected
anter statemsnt Enter value into computer
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TiMebase:SAMPle:CLOCK:LEVsI!

SAMPle:CLOCK:LEVel

Parameters

Comments

:SAMPle:CLOCK:LEVel?

Example

TiMeabase:SAMPle:CLOCK:LEVal?

TIMebagse:SAMPle:CLOCk:LEVel clevel> is used to set the level
voltage of the external sample clock connected to the EXT TRIG

connector.
Parameter Parameter Range of Values Default
Name Type Units
Jovel numeric Sae Balow LY

Set external sample clock level to 1 volt

TIN:SAMP:CLOC:LEV 1 External clock signal level to 1 volt

Selecting Level: level can be entered to a value that is +1.5 of the
current CHANnel<n>:RANGe setting from the current
CHANnel<n>:0FFSet setting,

CLOCk:LEVel versus TRIGger:LEVel: Entering clock level
changes the value currently stored in external TRIGger:LEVel.

Related Commands: TIMebase:SAMPle:CLOCk:LEVel?,
CHANnel<n>:RANGe , CHANnel<n>:0FFSet.

*RST Conditions: Defaults to 0 volts.

TIMebase:SAMPle:CLOCK:LEVel? returns the currently selacted
external clock level (in volts). The value is sent to the output buffer.

Query the external sample clock level

TIN:SAMP:CLOC:LEY 1 External clock signal level to I volt

TIM:SAMP:CLOC:LEV?  Query instrument fo return external
clock level

enter statement Enter data into computer
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TiMebase:SAMPlo:CLOCK][:MODE]) TiMebase:SAMPIo:CLOCK[:MODE]?

:SAMPle:CLOCK[:MODE]

TIMebase:SAMPle:CLOCK{:MODE] <value> is used to select the
internal or external sample clock

Parameters
Parameter Parameter Range of Vailues Default
Name Type Units
value discrete INTermal|EXTernal Nono

Example Set the sample clock to external

TIM:SAMP:CLOC EXT Sample clock is signal connected to
the EXT TRIG connector

External Clock: An external 100 MHz 30.005% signal must be
connected to the EXT TRIG input connector. If a signal is not
connected, or not within specified tolerance, then the timing
accuracy will be degraded. Signal must have 50% duty eycle.

* Power Up: SAMPIle:CLOCK is set to INTernal at Power up.

* Changing Sample Clock: SAMPle:CLOCk mode can only be
changed when the oscilloscope is in STOP mode (not RUNning).

* TiMebase:BAMPle:CLOCK[:MODE] versus EXTernal
TRIGger: An external sample clock cannot be selected when
external trigger is desired (shared connector).

* Related Commands: RUN, STOP, TIMebase:SAMPle:CLOCk
IMPedance, LEVel.

» *RST Condition: Defauits to INTernal.

Comments

:SAMPle:CLOCK[:MODE}?

TIMebase:SAMP1e:CLOCk{:MODE]? returns the sample clock
mode currently selected. INTernal indicates the internal sample
clock is selected, and EXTernal indicates a signal connected to the
EXT TRIG connector is being used as the sample clock.

Example Querying the sample clock currently selected

dimension stataement Stringto hold data

TIM: SAMP:CLOC EXT Sample clock is signal connected to
the EXT TRIG connector

TIM: SAMF :CLOC? Query instrument to return sample
clock selected
enter statemant Enter value into computer
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TRIGger
TRIGger

Subaystem Syniax

TRIGger

The TRIGger command subsystem is used to define the conditions for

a trigger. Many of the commands in the TRIGger subsystem are used
in more than one of the TRIGger MODes. If the command is a valid
command for a trigger mode, that setting will be accepted. If the
command is not valid for a trigger mode, an error will be generated.

See the TRIGger:MODE command for a description of ail the
available trigger modes, and a sequential list of all parameters that
can be entered using each mode.

Auto or triggered mode is selected with the TIMebase:MODE
command.

TRIGger
:CENTered
:CONDition <argument>
:CONDition?
:COl
:COUPling ?
:DELay <mode>
:DELay?

SOURce?
:PATH <channel>
sPATH?

.POLInty <polaritys
‘POLarity?
'QUALlfy <mode>

QUALify?
:sznsmmy <mode>

Sitivity?
SLOPe

.SDURce <source>
S0URce?

‘STANdard <stendard>
:STANdard?
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TRiIGger:CENTered

:CENTered

Example

Comments

:CONDIition

Paramsters

Example

cCommeants

TRiIGger:CONDItion

TRIGger:CENTered used to automatically set the trigger level to the
current vertical offset value for the channel selected. Can be used in
all TRIGger:MODes.

Set trigger to 50% level
TRIG:CENT Trigger level set to center

¢ Query Trigger Level: Use the TRIGger:LEVel? query to return
currently selected trigger level.

* Related Commands: TRIGger:LEVel.

TRIGger:CONDition <argument> is used to specify a set of
conditions that must be satisfied to generate a trigger event. Can be
used in PATTern, STATe, DELay, and TV TRIGger:MODE.

Parameter Parameter Range of Values Default
Name Type Units
argument discrete  JENTerEXITIGT, cvadluse LT, cvaition| none
RANGS, <range_gts<range_it»|
TRUE | FALSe
value numeric 20NS to 160MS S
range_gt numeric 20NS to 155.995M5 S5
range_k numaric 30NS 10 160MS S

Set time range from 22 msec to 33 msec (valid for pattern,
delay, and TV irigger modes)

TRIG:COND RANG,22E-6,33E-6 Sef range from 22msec to
sec
* Eniering Argument: Purpose, selection and value that can be

entered for argument are dependent on the TRIGger:MODE
selected.

TRIGger:MODE PATTern: Valid arguments are ENTerl
EXIT| GT,<value>i LT,<value>| RANGe,<range_gt>,
<range_it>.
ENTer: When specified, a trigger is generated on the first
transition that makes a specified logic pattern true. The
pattern must be falge and then go true to penerate the
trigger.
EXIY: When specified, a trigger is generated on the first
transition that makes a specified logic pattern false. The
pattern must be true and then go false to generate the
trigger.
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TRIGger:CONDition

:CONDition?

Example

Comments

TRIGger:CONDItion?

GT,<value>: When specified, a trigger is penerated when
the logic pattern is true for longer than the value specified.
Time values entered are rounded to the nearest 10 nsec.

LT,<value>: When specified, a trigger is generated when
the logic pattern is true for less than the value specified.
Time values entered are rounded to the nearest 10 nsec.

RANGe,<range_gt>,<range_lt>: When specified, a
trigger is generated when the logic pattern is true within
the time range specified. Time range entered is rounded to
the nearest 10 nsec. range_gt must not exceed range_It.

TRIGger:-MODE STATe; Valid arguments are TRUE and
FALSe.

TRUE: When specified, a trigger is generated when the
logic pattern is true.

FALSe: When specified, a trigger is generated when the
logic pattern is false.

TRIGger:MODE DELay: CONDition command can only be
used when PATTern or STATe is selected as the gualifier
using the TRIGger:QUALify command. See PATTern or
STATe arguments above for information on selecting
conditions.
TRIGgersMODE TV: CONDition command can only be
used when TRIGger:STANdard USER is selected. argument
is RANGe,<range_gt>,<range_lt>.
RANGe,<ronge_gi>,<range_lt>: When specified, a time
range is set for the trigger to occur. Time range entered is
rounded to the nearest 10 nsec. range_gt must not exceed
ronge_lt.

Related Commands: TRIGger:MODE, STANdard, QUALIfy.

TRIGger:CONDition? is used to return the condition currently
selected. The data is sent to the output buffer. Returns ENTer, EXIT,
GT,<value>, LT,<value>, RANGe,<range_gt>,<range_lt> dependent
on current TRIGger:MODE selected. value is time in seconds from
20nsec to 160msec. range_gt is time in seconds from 20nsec to
159.999msec. range_it is time in seconds from 30nsec to 160msec. See
TRIGger:CONDition command for more information. :

Query the current condition selection

dimension statemant Stringtohold data
TRIG:COND? Query instrument fo return condition
enter statement Enter data into computer

Related Commands: TRIGger:MODE.
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TRIGger:COUPIlIng

:TRIGger:COUPIling

Paramasters

Comments

:TRIGger:COUPIling?

Example

TRIGger:COUPIling?

TRIGger:COUPling <fype> is used to select the input impedance for
the EXTernal TRIGger connector. The coupling can be set to DC or

DCFifty.

Parameter Parameter Range of Values Default
Name Type Units
type discrete DC|DCFirty None
Set EXT TRIG input impedance to 50Q
TRIG:COUP DCPF Input impedance to 502

» Impedance: DC is IMQ and DCFifty is 50Q.

+ TRIGger:COUPling versus CLOCk:IMPedance: Entering
external trigger coupling changes the value currently stored in
TIMebase:SAMPle:CLOCk:IMPedance.

¢ *RST Condition: Defaults to DC.
¢ Related Commands: TRIGger:COUPling?

TRIGger:COUPling? returns the currently selected EXTernal
TRI1Gger connector impedance. The data is sent to the output buffer.
Returns DC for 1MQ and DCF for 500,

Querying EXT TRIG input impedance
Dimension statement String for date

TRIG:COUP DCF Input impedance to 5082

PRIG:COUR? Query instrument to return
impedance selected

enter statement Enter value into computer
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TRIGger:DELay TRIGger:-DELRY?

:DELay TRIGger:-DELay <delay> is used to set a delay value in time or
number of events. Disables the trigger circuit for a specified period of
time, or number of events after the trigger has been qualified. Can be
used only in the DELay TRIGger-MODE.

Parameters
Parameter Parameter Range of Values Detault
Name Type Units
deiay discrete TIME, <time=|EVENt <ovent> none
time numaric 30NS to 160MS s
avant numetic 1 1o 16,000,000 none

Example Disable trigger circuit for 5 events after trigger is qualified
TRIG:DEL EVIN,S Delay to § events

Comments <+ Selecting Delay: delay is specified as a period of time or
number of events using the following guidelines:

TIME,<fime>: Disables the trigger eircuit for from 30nsec to
160msec after the trigger has been qualified. Time delay is
not available with time gualified pattern settings of GT, LT,
or RANGe.

EVEN{t,cevent>: Disables the trigger circuit for from 1 to
16,00,000 counts after the trigger has been qualified. After the
selected count is reached, the instrument will look for the user
specified edge.

+ Qualifying the Trigger: The mode used to qualify the trigger
before a delay is selected using the TRIGger:QUALify command.

» User Specified Edge: The user specified edge is selected using
the TRIGger:DELay:SOURce and SLOPe commands:

¢ Related Commands: TRIGger:DELay:SOURce, SLOPe,
TRIGger:QUALIify.

:DELay? TRIGger:DELay? is used to return the currently selected delay time
or number. The data is sent to the output buffer. Returns
TIME,<time> if the current delay is set to time, where time is from
30nsee to 160 msec seconds. Returns EVENt,cevent> if the current
delay is set to number of events, where event is from 1 to 16,000,000.
See TRIGger'DELay commend for more information.

Example Query the current delay selection
dimension statement Stringto kold data

TRIG:DBL EVEM,5 Delay to & events

TRIG:DEL? Query instrument to returrn delay
setting

enter statemant Enter data into computer
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TRiIGger:DELay:SLOPe

:DELay:SLOPe

Parameters

Comments

:DELay:SLOPe?

TRIGger:DELay:SL.OPa?

TRIGger:DELay:SLOPe <polarity> is used to select the edge that
will be counted by the DELay EVENt command. Can be used only in

the DELay TRIGger:MODE.

Parameter Parameter Range of Values Default
Name Type Units
polarity digerate POSitive|NEGative none

Set delay edge to rising
TRIG:DEL:SLOP POS Delay slope to positive

¢ BSelecting Polarity: Enter POSitive to select the rising edge,
and NEGative to select the falling edge.

¢+ Related Commands: TRIGger:DELay, DELay:SOURCE.

TRIGger:DELay:SLOPe? returns the currently selected delay edge
polarity that will be counted by the DELay EVENt command. The
data is sent to the output buffer. Returns POSitive if the rising edge is
selected, or NEGative if falling edge is selected.

Query the current delay slope selection
statement String to hold data

dimension

TRIG:DEL: SLOP POS

TRIG:DBL:SLOP?

enter statamant
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Query instrument to return delay

slope seiting

Enter data into compuier



TRIGger:DELay:SOURce TRIGger:DELay:SOURce?

:DELay:SOURce TRIGger:DELay:SOURce <source> is used to select the souree that
will be counted by the DELay EVENt command. Source ean be
specified as channel 1 or 2, ECL Trigger Lines 0 or 1, or the external
trigger input. Can be used only in the DELay TRIGger:MODE.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
source discrete CHANneln (n=1 to 2)] none
ECLTrgn (n=0 to 1)|[EXTernal

Example Set delay source to channel 2
TRIG:DEL:SOUR CHAN2 Delay source to channel 2
Comments + Related Commands: TRIGger:DELay, DELay:SLOPe.

:DELay:SOURce? TRIGger:DELay:SOURce? returns the currently selected delay
source (CHANnel1-2, ECLTrg0-1, or EXTernal). The data is sent to
the outpui buffer.

Example Query the current delay source selection

dimansion statement Siring to kold data
TRIG:DEL:SOUR CHAN1 Delay source to channel 1

TRIG:DEL: SOUR? Query instrument to return delay
source setting
anter statement Enter data into compiiter
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TRGger:FIELd TRIGger:FIELd?

:FIELd TRIGger:FIELQ <numbers is used to select the field of the TV
signal. Can be used only in the TV TRIGger:MODE, and when
TRIGger:STANdard is 525 or 625.

Paramaters
Parameter Parameter Range of Values Default
Name Type Units
number numeric tor2 nona

Example Set field of the TV gignal to 1
TRIG:FIEL 1 Set field to 1

Comments + BSelecting Field: The field number entered will determine the
TRIGger:LINE selections available,

* Related Commands: TRIGger:STANdard, LINE.

:FIELd? TRIGger:FIELA? returns the currently selected field (1 or 2). The
value is sent to the output buffer.

Example Query the current field selection

TRIG:FIEL 1 Set field to 1

TRIG:PIEL? Query instrument to return field
setting

entar statement Enter data into computer
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TRIGger:HOLDoff

:HOLDoff

Parameters

Example

Comments

:HOLDo#t?

Example

TRIGger:HOLDof?

TRIGeer:HOLDoff <holdoff> is used to set a holdeff value in time

or number of events. Disables the trigger circuit for a specified period
of time, or number of events after the trigger event. Can be used only

in the EDGE, PATTern, STATe, or TV TRIGger:MODE.

Parameter Parameter Range of Values Detault
Name Type Units
holdolf discreie TIME, <times |[EVENL, covents nane

time numeric 40NS 1o 320MS s
evem numearic 2 10 16,000,000 nong

Disables the trigger circuit for 50nsec after trigger event
TRIG:HQLD TIME,S50R~-9 Holdoff to 50 nsec

* Selecting Holdoff: koldoff is specified as a period of time or
number of events using the following guidelines:

TIME,<time>: Disables the trigger circuit for from 40nsec to
320msec after the trigger event.

EVENt,cevent>: Disables the trigger circuit for from 2 to
16,00,000 counts after the trigger event.

¢ Related Commands: TRIGger-MODE.
e *RST Conditions: Defaults to TIME, 40 nsec.

TRIGger:HOLDoff? is used to return the currently selected holdoff
titne or number. The data is sent to the output buffer. Returns
TIME,<time> if the eurrent holdoff is set to time, where time is from
40nsec to 320 msec. Returns EVENt <event> if the current holdoff is
set to number of events, where event is from 2 to 16,000,000, See
TRIGger:HOLDoff command for more information.

Query the ceurrent holdoff geleetion
dimension stataement String fo hold data

TRIG:HOLD TIME,S0E-9 Holdoff to 50 nsec
TRIG:HOLD? Query instrument to returr holdoff
setting

enter statemant Enter data into computer
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TRIGger:LEVe!

:LEVel

Parameters

Example

Comments

:LEVel?

Exampie

TRIGger:LEVel?

TRIGger:LEVel <level> is used to set the trigger level voltage of the
active trigger. Used for all TRIGger:MODes.

Parameter Parameter Range of Values Detault
Name Type Units
loval numeric See below v

Set trigger level to 1 volt
TRIG:LEV 1 Trigger level to 1 volt

* Selecting Level: Internal trigger level can be entared to a vaine
that is 1.5 of the current CHANnel<n»>:RANGe setting from the
current CHANnel<n>:OFFSet setting. External trigger level can
be entered over a range of +2.0 V (trigger sensitivity is then
100 mVp-p into 500).

+ Trigger Level versus Mode: The trigger level can be sent in any
mode, however only two separate levels are stored. One value is
kept for the TV mode and another value is kept for all other modes.
If you are in the PATTern mode and set a trigger level value, that
level will also be used for the EDGE, STATe, and DELay modes.

* Trigger Level Source: The trigger level source is selected using
the TRIGger:SOURce command.

* TRIGger:LEVel versus CLOCK:LEVel : Entering external
trigger level chanpges the value eurrently stored in
TIMebase:SAMPle:CLOCk:LEVel.

* Related Commands: TRIGgerMODE.
» *RST Conditions: Defaults to 0 volts.

TRIGger:{LEVel? returns the currently selected trigger level (in volts)
of the current trigger mode. The value is sent to the output buffer.

Query the current trigger level
TRIG:LEV 1 Trigger level to 1 volt
TRIG:LEV? Query instrument to return trigger
level
enter statement Enter data into compuler
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TRIGger:LINE

:LINE

Parameters

comments

:LINE?

Example

TRIGger:LINE?

TRIGger:LINE <number> is used to set which line in the selected

FIELA the trigger will be generated on. Can be used only in the TV
TRIGger: MODE when TRIGger:STANdard is 525 or 625.

Parameter Parameter Range of Values Default
Name Type Units
nurmber numaric 110628 none

Set 35th line of field 1 to generate the trigger

TRIG:STAN 525 Set standard to 525
TRIG:FIEL 1 Set field to 1
TRIG:LINE 35 Set line 10 35

e Selecting Line: The line aumber parameter is dependent on the
current TRIGger:STANdard and FIELd selection.

Standard to 60Hz/525 and Field to 1 110263
Standard to 60H2/525 and Field to 2 110262
Standard to 50H2/625 and Field to 1 110313
Standard to S50Hz/625 and Field to 2 314 to 625

« Related Commands: TRIGger:STANdard, FIELA.

TRIGger:LINE? returns the currently selected line number. The

number (1 to 625) is sent to the output buffer. See TRIGger:LINE
command for more information.

Query the current line selection

TRIG:LINE 35 Set line tp 35
TRIG:FIRL? Query instrument to return line setling
enter statement Enter data into computer
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TRIGger:LOGic TRIGger:LOGic?

:LOGic TRIGger:LOGic <level> is used to set the "trigger on" logic level of
the currently enabled path. Specifies the relation between the signal
(TRIGger:PATH) and the defined voltage level (TRIGger:LEVel) that
must exist before that bit of the pattern is considered valid. When all
bits (up to 4) are valid, a trigger event is generated. Can be used in
the PATTern, STATe, or DELay (when qualifying with PATTern or
STATe) TRIGger:MODE.

Paramotors
Parameter Parameter Range of Values Default
Name Type Units
leve! discrate HIGHLOWIDONT cara none

Example Set logic level of the currently enabled path to high
TRIG:LOG HIGH Logic level to high
Comments « Selecting Level: Use the following guidelines to select Jevel:
HIGH: If the signal on a selected path must be greater than
the trigger level.

LOW: If the signal on a selected path must be lower than the
trigger level.

DONTeare: Signal on a selected path disregarded.

* Defining Pattern: Both the TRIGger:PATH and LOGic
commands are used to define trigger pattern. The PATH
command must be executed prior to the LOGic command. For
example, to set path 2 at logic low, send "TRIGger:PATH
CHANZ;LOGic LOW".

* Related Commands: TRIGger:PATH, LOGic, LEVel, MODE.

LOGic? TRIGger:LOGic? returns the selected logic level (HIGH, LOW, or
DONTcare) of the currently enabled path. The data is sent to the
output buffer. See TRIGger:LOGic and TRIGger:PATH commands
for more information.

Example Query the current logic level selection
dimension statement Stringio hold dete

TRIG:LOG HIGH Logic level to high

TRIG:LOG? Query instrument to return logic
setting

enter statement Enter data into computer
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TRIGger:MODE

:MODE

Parameters

Example

Comments

TRIGger:-MODE

TRIGger:MODE <mode> is used to select the adge, pattern, state,
delay, or TV tripper modes.

Parameter Parameter Range of Values Default
Name Type Unite
modo discrate EDGEIPATTem|STATs| nong

DELay[TV
Set trigger mode to pattern
TRIG:MODE PATT Pattern trigger mode enabled

* Seleciing Mode — Five trigger modes provide many
distinctive techniques to trigger and capture data. Select the
desired trigger mode using the following guidelines:

:EDGE — Provides simple edge triggering. Easiest mode to
understand and use. Use the following TRIGger commands
in the order presented to setup EDGE triggering.

SOURce - Use to select the channel that the instrument
will trigger on. See TRIGger:SOURce for more

information.

LEVel — Use to select the trigger level that the
instrument will trigger on. Can be set for each trigger
source. See TRIGger:LEVel and CENTer for more
information.

SLOPe — Use to select the actusl edge that will create the -
trigger. Can be set for each trigger source. See
TRIGger:ELOPe for more information.

‘BENSitivity — Use to select noise reject on or off. Can
be set for each trigger source. See TRIGger:SENSitivity
for more information,

HOLDoff — Use to select the time or number of events to
holdoff after the trigger event. See TRIGger:HOLDoff for
more information.

‘PATTern — Defines up to three patterns for the instrument to
recognize, and then generate a trigger event. Use the
following TRIGger commands in the order presented to setup
PATTern triggering.

Up to four logic patterns are defined using the PATH and
LOGic commands.

{PATH — Use to select which of the four inputs are
used for the logic pattern. See TRIGger:'PATH for
more information.

:LOGie — Use to select the “logic" conditions that
must be satisfied Level is set for each active path. See
TRIGger:LOGic¢ for more information.
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TRIGger:MODE

4-190 COMP Command Reference

TRIGger:MODE

LEVel — Use to select the trigger level that the
instrument will use to determine logic level. Level iz set
for each active path. See TRIGger:LEVel and CENTer for
more information.

SENSitivity — Use to select noise reject on or off. Can
be set for each trigger source. See TRIGger:SENSitivity
for more information.

:CONDition — Use to select the "when" conditions that
must be satisfied before a trigger event is generated. See
TRIGger:CONDition for more information.

HOLDoff — Use to select the time or number of events to
holdoff after the trigger event. See TRIGger:HOLDoff for

more information.

:STATe — Similar to PATTern mode, except one input is
selected as a clock edge and the other two inputs define a
patiern, When the pattern becomes true, the instrument
triggers on the next clock edge. Use the following TRIGger
commands in the order presented to setup STATe triggering.

:SOURce — Use to select the channel for the clock source.
See TRIGger:SOURce for more information.

:SLOPe — Use to select the edge for the clock source. See
TRIGger:SLOPe for more information.

Up to three logic patterns are defined using the PATH and
LOGic commands.

PATH — Use to select which of the two inputs are
used for the logic pattern. See TRIGger:PATH for
more information.

LOGie — Use to select the "logic” conditions that
must be satisfied. Level is set for each active path. See
TRIGger:LOGic for more information.

:LEVel — Use to select the trigger level that the
instrument will use to determine logic level, Level is set
for each active path, See TRIGger.LEVel and CENTer for
more information.

:SENSitivity — Use to select noise reject on or off. Can
be set for each trigger source., See TRIGger:SENSitivity
for more information.

:CONDition — Use to select the true/false condition that
must be satisfied before a trigger event is generated. See
TRIGger:CONDition for more information,

HOLDoff — Use to select the time or number of events to
holdoff after the trigger event. See TRIGger:HOLDoff for
more information.
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TRIGger:MODE

TRIGger:MODE

DELay — Qualifies on a sipnal (edge, pattern, or state),
delays for a period of time or occurrence of events, and then
enable a trigger event on a selected edge from any source.
Use the following TRIGger commands in the order presented

to setup DELay triggering.

'QUALify — Use to select which mode (EDGE, PATTern,
or STATe) to qualify the trigger before a delay is defined.
Selection of these modes is described above. See
TRIGger:QUALify for more information.

:DELay — Use to select the type {time or event) and
amount of delay. If events are selected, the source and
slope must also be specified. See TRIGger:DELay for more
information.

{OCCurrence — Tse to zelect the source, slope, and
number of {rigger events that occur before the sweep is
triggered. See TRIGger:0CCurrence for more
information.

IV — Used for triggering on clamped television signals.
This mode allows selection of one TV signal frame and one of
the lines within that frame. Use the following TRIGger
commands in the order presented to setup TV triggering.

:STANdard — Use to select the TV standard signal. See
TRIGger:STANdard for more information.

:SO0URce — Use to select the channel that the instrument
will trigger on. See TRIGger:S30URce for more

information.

:LEVel — Use to select the trigger level that the
instrument will trigger on. See TRIGger:LEVel and
CENTer for more information.

:SENSitivity — Use to select noise reject on or off. Can
be set for each trigger source. See TRIGger:SENSitivity
for more information.

POLarity — Use to select the edge that will create the
trigger. See TRIGger:POLarity for more information.

:FIELA — Use to select the field that will create the
trigger. See TRIGger:FIELd for more information.

LINE — Use to select the line in the field that will create
the trigger. See TRIGger:LINE for more information.

HOLDoff — Use to select the time or number of events to
holdoff after the trigger event. See TRIGger:-HOLDoff for
more information.
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TRIGger:MODE TRiIGger:MODE?

QUALify — Use to select the qualify on field. See
TRIGger:QUALIify for more information.

:CONDition — Use to select a range that the qualify on
field must occur in hefore a trigger event is generated. See
TRIGger:CONDition for more information.

10CCurrence — Use to select the source, slope, and
number of trigger events that ocour before the sweep is
triggered. See TRIGger:0CCurrence for more
information.

. *RST Conditions: Defaults to EDGE.

:MODE? TRIGger:-MODE? is used to return the currently selected trigger
mode. Returns EDGE, PATTern, STATe, DELay, or TV. The value

is sent to the ouiput buffer. See TRIGger:MODE command for more
information.

Example Return trigger mode currently selected
dimension statement Siring fordate

TRIC:MODE PATT Pattern trigger mode enabled

TRIG:MODE? Query instrument 10 return trigger
mode setting

enter statemant Enter data into computer

4-192 COMP Command Reference

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



TRIGger:0CCurrence

:0CCurrence

Paramaeters

Example

Comments

:OCCurrence?

TRIGger:OCCurrence?

TRIGger:OCCurrence <number> is used to set the number of
trigger events that must oceur before the sweep is actually triggered.
Can be used only in the DELay or TV (with STANdard USER

selected) TRIGger: MODE.

Parameter Parameter Range of Values Default
Name Type Units
number numaric 1 to 16,000,000 none

Trigger sweep after 100 trigger events
TRIG:0CC 100 Occurrence to 100 events

+ Selecting Source: The source to trigger on is selected using the

TRIGger:0CCurrence:SOURce command.

s Selecting Edge: The specific edge to trigger on is selected using

the TRIGger:0CCurrence:SLOPe command.

+ Related Commands: TRIGger:0CCurrence:SOURce, SLOPe.

TRIGger2OCCurrence? is used to return the currently selected
occurrence number from 1 to 16,000,000. The value is sent to the output
buffer. See TRIGger:QCCurrence command for more information.

Query the current occurrence selection

TRIG:0CC 100 Occurrence to 100 events

TRIG:OCC? Query instrument to return
occlrrence setting

anter statement Enter data into computer

COMP Command Reference

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

4-193



TRIGger:OCCurrence:SLOPe TRIGger:OCCurrence:SLOFe?

:0CCurrence:SLOPe TRIGger:0CCurrence:SLOPe <polarify> is used to select the edge
that will be counted by the OCCurrence command. Can be used only
in the DELay or TV TRIGger:MODE.

Parameters
Parameter Parameter Range of Vales Default
Name Type Units
polarity discrete POSitive|NEGative nane

Example Set occurrence edge to falling
TRIG:OCC:SLOP NERG Occurrence slope to negative

Comments <« Selecting Polarity: Enter POSitive to select the rising edge,
and NEGative to seleet the falling edge.

* Related Commands: TRIGger:0CCurrence,
OCCurrence:SOURce.

:0CCurrence:SLOPe? TRIGger:0CCurrence:SLOPe? returns the currently selected
occurrence edge. The data is sent to the output buffer. Returns
POSitive if the rising edge is selected, or NEGative if falling edge is
selected.

Example Query the current occurrence slope selection

dimension statemeat String to hold date
TRIG:0CC:S5LOF NEG Occurrence slope to negative

TRIG:0CC: SLOP? Query instrument to return
occurrence slope setiing
enter statement Enter data into computer
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TRIGger:0CCurrence:SOURce TRIGger:0CCurrence:SOURce?

:0CCurrence:SOURce

Parameters

Example

Commenis

:0CCurrence:SOURce?

TRIGger:0CCurrence:SOURce <source> is used to select the
source that will be counted by the OCCurrence command. Source can
be specified as channel 1 or 2, ECL Trigger lines 0 or 1, or the
EXTernal trigger input. Can be used only in the DELay

TRIGger: MODE,

Parameder Parameter Range of Values Default
Name Type Units
source discrete CHANneln (n=1 1o 2)| none

ECLTrgn (n=0 to 1)|EXTamal

Set occurrence source to channel 2
TRIG:0CC:80UR CHAN2 (Jeccurrence source to channel 2

¢ Related Commands: TRIGger:0CCurrence,
OCCurrenee:SLOPe.

TRIGger:0CCurrence:80URce? returns the currently selected
oceurrence source (CHANnell-2, ECLTrg0-1, or EXTernal). The data
is sent to the output buffer,

Query the ewrrent occurrence source selection

dimansion satatement Stringiohold data
TRIG:O0CC:500R CHAN2 Occurrence source to channel 2

TRIG:OCC:SOUR? Query instrument io return
occurrence source setting
enter atatement Enter data into computer
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TRIGger:PATH TRIGger:PATH?

:PATH TRIGger:PATH <channel> used to select a pattern bit as the source
for LOGic commands. Source can be specified as channel 1 or 2, ECL
Trigger lines O or 1, or the external trigger input. Can be used in the
PATTern, STATe, or DELay (when qualifying with PATTern or
STATe) TRIGger:MODE.

Parameters
Parametar Parameter Range of Values Default
Name Type Units
source discrete CHAND eln (n=1 10 2)| nong
ECLTrgn (m=0 to 1}|EXTornai

Exampie Set path to channel 2
TRIG:PATH CBAN2 Path to charnnel 2

Comments ¢ Defining Pattern: Both the TRIGger:PATH and LOGic
commands are used to define trigger pattern. PATH must be
executed prior to the LOGic command. For example, to set path 2
at logic low, send “TRIGger:PATH CHANZ2.LOGic LOW".

* Related Commands: TRIGger:LOGic, LEVel, MODE.

:PATH? TRIGger:PATH? returns the currently selected trigger source
(CHANnell-2, ECLTrg0-1, or EXTernal) for the present mode. The
data is sent to the sutput buffer. See TRIGger:LOGic and
TRIGger:PATH commands for more information.

Example Query the current trigger source
dimension statement Siringto hold data

TRIG:PATR CHANZ Path to channel 2
TRIG:PATH? Query instrument 1o return source
enter statement Enter data into computer
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TRIGger:POLarity

:POLarity

Parameters

Example

Commants

:POLarity?

Example

TRIGger:POLarity?

TRIGger:POLarity <polarity> is used to select the edge for the

trigger. Can be used only in the TV TRIGger:MODE when

STANdard 525 or 625 is selected.

Parameter Parameter Range of Values Default
Name Type Units
polarity distrate POSiivelNEGative none

Set TV trigger polarity to rising
TRIG:POL POS Polarity to positive

* Belecting Polarity: Enter POSitive to select the rising edge,
and NEGative to select the falling sync pulse to trigger on.

+ Related Commands: TRIGger:MODE.,

TRIGger:POLarity? returns the currently selected polarity setting.
The data is sent to the output buffer. Returns POBitive if the rising
edge is selected, or NEGative if falling sync pulse is selected.

Query the current polarity selection

statement Siring to hold data
TRIG:POL POS

dimension

TRIG:POL?

entaer statexnent

Polarity to positive

Query instrument to return polarity

sefting
Enter data into computer

COMP Command Reference
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TRIGger:QUAL Ity

:QUALIify

Parameters

Example

comments

:QUALIfy?

Example

TRIGger:QUALIfy?

TRIGgen:QUALify <mode> is used to select a mode to qualify the
trigger before a delay is defined in the DELay TRIGger:MODE. Used
to set the qualify on field for the TV TRIGger:MODE when

STANdard USER selected.

Parameter Parameter Range of Values Default
Name Type Units
mode discrete EDGE|PATTem|STATe|LOWHIGH none

Qualify delay trigger on pattern
TRIG: QUAL PATT Qualify on paitern
. Selecting Mode: mode is specified depending on the current

TRIGger:-MODE selected. See TRIGger:MODE command for
more information on each of the available modes.

EDGE: Available only in DELay mode. When selected, all
TRIGger:MODE EDGE parameters and commands can be
used to set the source and slope.

PATTern: Available cnly in DELay mode. When selected,
all TRIGger:MODE PATTern commands can be used to set

the pattern mode parameters.
B8TATe: Available only in DELay mode. When selected, all

TRIGger-MODE STATe commands can be used to set the state
mode parameters.

HIGH: Available only in TV mode with STANdard set to
USER. Uzes the current TRIGger:LEVel for the specified
channel as the reference.

LOW: Available only in TV mode with STANdard set to
USER. Uses the current TRIGger:LEVel for the specified
channel as the reference,

* Related Commands: TRIGger:MODE, STANdard, CONDition.

TRIGger:QUALIify? returns the selected qualify setting in the
currently selected mode. The data is sent to the output buffer. Returns
EDGE, PATTern, or STATe to specify delay trigger qualify mode,
and HIGH or LOW to specify edge in the TV trigger mode. See
TRIGger:QUALify command for more information.

Query the current qualify selection
dimensicon statement Siringio hold data

TRIG: QUAL PATT Qualify on pattern
TRIG:QUAL? Query instrument to return setting
enter statement Enter data into computer
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TRIGger:SENSRivity TRIG ger:SENSitivity?

!SENSIitivity TRIGger:SENSitivity <mode> sets the trigger sensitivity for the

selected source. Used to avoid false triggering on noisy signals.
NORMal corresponds to noise reject off and LOW corresponds to
noise reject on,

Parameters
Parameter Parameter Range of Valyes Default
Name Type Units
moda discrete NORMaLOW nane

Example Set trigger seusitivity to low (noise reject to on)
TRIG:SENS LOW Low trigger sensitivity

Comments + Specifying Source: Select the source using the
TRiGger:SOURee command.

¢ Related Commands: TRIGger:LEVel, SOURee.
¢ 'RST Conditions: Defaults to NORMal.

:SENSitivity? TRIGger:BENSitivity? returns the selected sensitivity setting for
the currently selected source. The data is sent to the output buffer.
Returns NORMal with noise reject off and LOW with noise reject on.

Example Query the current sensitivity selection
dimansion atatement 8tringio hold data

TRIG:SENS LOW Low trigger sensitivity

TRIG: SENS? Query instrument to return sensitivity
sefting

anteyr statament Enter data into compufer
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TRIGger:SLOPe

4-200

:SLOPe

Parameters

Example

Comments

SLOPe?

Example

TRIGger:SLOPe?

TRIGger:SLOPe <polarity> is used to select the edge for the trigger.
Can be used only in the EDGE, STATe, and DELay (when qualified
on EDGE or STATe) TRIGger:MODE.

Parameter Parameter Range of Values Defaunt
Name Type Units
polarity discrete POSitive|NEGative nona

Set trigger edge to rising
TRIG:3LOFP FPOS Slope to pasitive

¢ Selecting Slope: Enter POSitive to select the rising edge, and
NEGative to select the falling edge.

* Related Commands: TRIGger:SOURce.
¢ *RST Condition: Defaults to POSitive.

TRIGger:SLOPe? returns the selected trigger edge for the currently
selected trigger mode. The data iz sent to the output buffer. Returns
POSitive if the rising edge is selected, or NEGative if falling edge is

selected.

Query the current slope selection
statement Strirg to hold data

dimension
TRIG: SLOP

PFOS

TRIG:SLOP?

enter astatament

COMP Command Reference

Slope to positive

Query instrument to return slope
setiing

Enter data into computer
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TRIGger:SOURce

:SOURce

Parameters

Example

Comments

:SOURce?

Example

TRiIGger:SOURce?

TRIGger:SOURce <source> is used to select the source that will
actually produce the trigger. Can be used only in the EDGE, STATe,
TV, and DELay (when gualified on EDGE or STATe) TRIGger:
MODE.

Parameter Parameter Range of Valuas Default
Name Type Units
source discrete CHANDneln (n=1 10 2)| none

ECLTrgn (n=0 1o 1))
EXTernal

Set trigger source to ECL trigger bus line 1

TRIG:HOLD 'TIME, 40NS8 Holdoff to 40 nsec
TRIG:MODE EDGE Trigger mode to edge
TRIG: 80UR ECLT1 Source to ECL trigger bus line 1

¢ Selecting Source: source is specified depending on the
TRIGger:MODE currently selected.

CHANDel1-2: Available on all modes except PATTern.
Source is input conneetors 1-2 on the instrument panel.

ECLTrg0-1: Available only in EDGE mode and when
TRIGger:HOLDoff is set to TIME (EVENt generates an error).
Other trigger commands have no effect on the ECL trigger
source. Souree is backplane ECL trigger bus lines 0-1.

EXTernal: Available on all trigger modes. Source is front
panel EXT TRIG connector.

* AUToscale: Autoseale selects the trigger source from CHANnell-
2 only. ECLTrg lines and EXTernal trigger cannot be used for
an autoscale.

+ *RST Condition: Defaults to CHANnell.

TRIGger:SOURce? returns the selected sonrce (CHANNel1-2 or

ECLTrg(-1) for the currently selected trigger mode. The data is sent
to the output buffer,

Query the current trigger source selection
dimansion statement String to hold duta

TRIG: SOUR ECLT1 Source to ECL trigger bus line 1

TRIG: SOUR? Query instrument to return trigger
source selting

anter statement Enter data into computer
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TRIGger:STANdard TRIGger:STANdard?

:STANdard TRIGger:STANdard <standard> is used to seleet the television
signal standard to be used. Can be used only in the TV

TRIGger:MODE.
Parameters
Parameter Parameter Range of Values Detauit
Name Type Unitg
standard discrete 525]625/USER nona

Example Set mode so user can define measurement standards

TRIG: STAN USER Set standard to USER
Comments ¢ Selecting Standard: Standard is selected using the following
guidelines:

525 - Standard TV signal used in the United States. 60Hz and
§25 lines per frame.

825 - Standard TV signal used in Europe. 50Hz and 625 lines
per frame,

USER - Allows the user to define ranges of the TV signal.
When selected, user inputs parameters with the
TRIGger:POLarity, TRIGger:QUALIify, and
TRIGger:CONDition commands.

e Related Commands; TRIGger:CONDition, PQLarity, QUALify,
LINE, and FIELD.

:STANdard? TRIGger:STANdard? returns the currently selected standard (525,

625, or USER). The data is sent to the output buffer. See
TRIGger:STANdard command for more information.

Exampls Query the current standard selection
dimension statement Siringfohold data

TRIG:STAN USER Set standard to USER
TRIG:STAN? Query instrument to return gtandard
setting

enter statement Enter data into computer
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WAVeform WAVeform:COUNt?

WAVeform The WAVeform command subsystem is used to transfer waveform
data between the bus and the instrument's waveform memories., The
waveform record is actually contained in two portions, the waveform
data and the preamble.

The waveform data is the actual data acquired for each point in
the specified source.

The preamble contains the information for interpreting the
waveform data. This includes the number of points acquired,
format of acquired data, and type of acquired data. The preamble
also contains the X and Y increments, origins, and references for
the acquired data, so that the returned data can be translated to
time and voltage values.

The wavefor data and preamble must be read (by the controller) or
sent (to the instrument) with twe separate commands, DATA and
PREambie.

Note The term "Time Buckets” is defined as — the time range divided
into a specific number of horizontal time points (as defined by
ACQuire:POINts), each with an equal and fixed time associated with
it.

Subsystem Syntax WAVeform
:COUNt?
‘DATA <data>
:DATA?
:FORMat <format>
‘FORMat?
:BYTeorder <type>
‘BYTeorder ?
:POINts?
:PREambie <data>
:PREamble?
BSOURce <source>
SOURce?
TYPE?
XINCrement?
:XORigin?
:XREFerence?
:YINCrement?
:YORigin?
:YREFerence?

:COUNt? WAVeform:COUNL? always returns 1. This query has no effeet on
instrument operations, and is only included for compatibility with
other instruments.
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WAVeform:DATA WAVeform:DATA

4-204

:DATA WAVeform:DATA <data> is used to send the instrument a
waveform data record over the bus and store it in the previously
specified waveform memory.

Parameters
Parameter Parameter Range of Values Defautt
Name Type Unit
data block binary block data in # format none

Exampie Send the Oscilloscope waveform data to waveform memory 1
For the example, waveform data is "#41000...."

WAV:SOUR WMEM1 Seiect waveform memory 1
WAV:DATA #41000.... Send woveform data to Oscilloscope
Comments + Storing Waveform Data: Only Waveform MEMories

(WMEM1-4) may have waveform data sent to them. Select the
desired Jocation using the WAVeform:SOURce command.

¢ Waveform Data Format: The format of the waveform data
being sent must match the format previously specified by the
waveforms preamble for the destination memory. See
WAVeform:FORMat command for more information.

¢ Related Commands: WAVeform:PREamble,

COMP Command Referance
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WAVeform:DATA%? WAVeform:DATA?

:DATA? WAVeform:DATA? is used to output the waveform data record stored
in the instruments previously specified WMEMory<n>,
CHANnel<n>, or FUUNCtion<n> over the bus.

Example Send waveform data from channel 1 over the busg

The following example illustrates the use of the WAVeform:DATA?
query only. Chapter 3 contains an example of performing a complete
digitizing operation, and also the procedure used to read the block
length then re-define a string to hold the data.

Dimension otatement Dimension string to hold data (1024

bytes)
WAV:S0UR CHANI Select channel 1
WAV :DATA? Enter value into computer (see

Chapter 3, Digitize example, for the
procedure to read block iength)

enter statement Enter data into computer

Waveform Data: Waveform MEMories (WMEM1-4), channel
buffers (CHAN1-2), or FUNCtions (FUNC1-2) may have waveform
data sent from them. Select the desired location using the
WAVeform:SOURee command. Envelope data is transferred in
two arrays (see WAVeformTYPE? command for more
information).

¢ Waveform Data Format: The format of the waveform data
being sent is specified using the WAVeform:FORMat command.

* Interpreting Waveform Data: In order to obtain useful
information from the waveform data, the returned data must be
scaled. The information necessary for scaling (X/Y) the
waveform is contained in the preamble data.

Conversion from Data Value to Voltage: The formula to

convert a data value from the specified source to a voltage
value is:

vollage = [(data value - yreference)eyincrement] « yorigin
Conversion from Data Value to Time: The time value of a
data point ean be determined by the position of the data point.
The formula to convert a data point from the specified source
to a time value is:

time = [{(data point number-xreference)xincrementlexorigin

As an example, the third data point sent with XORigin = 16 ns,
XREFerence = (), and XINCrement = 2 ns, would result in the
following calenlation:

tme =[(3~0}+2ns)+ 16 ns = 22 ns

* Waveform Preamble: The preamble should be read before the
waveform data,

¢ Related Commands: WAVeform:PREamble, FORMat.

Comments
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WAVeform:FORMat WAVeform:FORMat

:FORMat WAVeform:FORMat <formai> is used to specify how the data is
formatted on the bus when sent from the instrument, and set the data
transmission mode for waveform data cutput.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
format discrete WORD|BYTEICOMPressed none

Example Format waveform data (from oscilloscope over the bus) in
word

The following example illustrates the use of the WAVeform:FORMat
command only. Chapter 3 contains an example on performing a
complete digitizing operation.

WAV:PORM WORD Waveform data sent over the bus will
be in word format

Comments ~ Block Data: Formatted waveform records are transmitted using
the definite block program data format specified in IEEE 488.2.
When using this format, the ASCII character string "#6<DD..D>"
is sent before the actual data. The 6 indicates how many <D> 's
will follow. The < D » 's are ASCI] numbers, which indicate how
many data bytes will follow.

For example, if 512 points were acquired the Block Header
“#3512" would be sent. The 3 indicates that three length bytes
follow, 512 indicates that 512 data bytes (binary) follow.

¢ Selecting Format: Format is selected using the following
guidelines:

WORD: Useful in applications where the information is read
directly into an integer array in & controller. This format
also returns the most accarate data values and greatest
resolution. Formatted date transfers as 16-bit binary integers
in two bytes. The number of data bytes is twice the number of
words (data peints). The most significant byte of each word is
sent first. If there is a hole in the data, it will be represented
by the 16-bit value of ~1. The range of data in the WORD
format is from 0 to 82640.

BYTE: Will transfer over the bus faster than WORD
formatted data, but has less resolution. Only seven bits are
used to represent the voltage values. If there is a hole in the
data, it is represented by a value of -1.

COMPressed: Gives greater vertical precision than BYTE
formatted data, with faster transfer times than WORD
formatted data. The number of data bytes is equal to the
number of data points. Eight bits of resolution are retained.
So that a hole in the data may be represented, a data value of
255 is mapped to 254, and 255 is used to represent a hole.
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WAVeform:FORMat WwWAVaform:FORMat?

* RAWData Mode: When in raw data acquisition mode,
WAVeform:PORMat has no effect (data is always transferred in
the WORD format).

* Related Commands: WAVeform:DATA?,POINts?.
+ *RST Conditions: Defaults to BYTE.

:FORMat? WAVeform:FORMat? returns the currently selected output format
(BYTE, WORD, COMPressed) for transfer of waveformn data. Dats is
sent to the output buifer.

Example Query current data formag¢
dimansicn statement Stringto hold data

WAV:FORM WORD Waveform data sent over the bus will
be in word formai

WAV :FORM? Query instrument to return selected
format

snter stataemant Enrter data into computer
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WAVetorm:FORMat:BYTeorder

:FORMat:BYTeorder

Parameters

Example

Comments

:FORMat:BYTeorder?

4-208

Example

WAVeform:FORMat:BYTeorder?

WAVeform:FORMat:BY Teorder<typé>is used to set the output
ssquence of the word data. MSBFirst selects the most significant byte to
be transferred first. LSBFirst selects the least significant byte to be
transferred first.

Parameter Parameter Range of Values Default
Name Type Units

type discrete MSBFirst|LSBFirst None

Set the output sequence to transmit the least significant byte
first

WAV:FORM:BYT LSBF Transmit LSB first

e WAVeform:FORMat: BYTeorder is only used when WAVeform
FORMat is set to WORD.

» Raw Data Mode: This command has no effeet in the raw data
mode.

s Related Commands: WAVeform:FORMat WORD.
* *RET Condition: Defaults to MSBFirst.

WAVeform:FORMat:BYTeorder? returns the currently selected word
data output sequence (MSBFirst or LSBFirst) for transfer of data. Data
is sent to the output buffer. See WAVeform:FORMat:BYTeorder
command for more information.

Querying word data output sequence

dimension statement Siringio hold dala
WAV:FORM:RYIT LSBF Transmit LSB first

WAV :FORM:BYT? Query instrument to relurn output
sequence

enter statemant Enter value into computer
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WAVeform:FORMat:POINts? TiMebase:FORMat:POINts?

:POINtS? WAVeform:POINts? returns the points value (500 or 8000) in the
currently selected waveform preamble. The points value is the number
of time buckets contained in the waveform selected with the
WAVeform:SOURce command. The value is sent to the output buffer.

Example Query current points value

WAV : POIN? Query instrument to return poinis
value
entar statement Enter data into computer

Comments < Returned Results: In all cases the number of time buckets
actually acquired will be the number of points set with the
ACQuire:POINts command (500, 8000, or 4 to 8000 dependent on the
TIMebase:SAMPle mode selected).

* Related Commands: TIMebase:SAMPle, ACQuire:POINts.
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WAVeform:PREambie

WAVeform:PREamble

:PREamble WAVeform:PREamble <daia> is used to send the instrument
waveform preamble over the bus and store it in the previously
specified waveform memory.

Parameters
Parameter Parameter Range of Valuas Default
Name Type Unit
data numeric See below none
Exampie Send the Oscilloscope waveform preamble

For the example, the waveform preamble is "xxxx...."

Comments

4-210

WAV:PRE =xxx=x...

. Send waveform preamble to
Oscilloscope

Waveform Preamble Format: The format of the preamble data

is as follows.

<data> = Jarmat NR1 > <type NR1>,<points NR1>,<count NR1>,
<xincramant NR3>, <xorigin NR3»>, areference NR3x, <yincrement NR3>,

<yorigin NR3>, <yrefarence NR3>

Whore:
formats =

<type> =

<POints > =
<0OUNEs=
<XiNCrementse
<xreferances=
<yincreaments=
<yofiginee
<yrefarences =

1 for BYTE format
2 for WORD format
4 for COMPRESSED format

1 for NORMAL type

2 for AVERAGE type
3 for ENVELOPE type
4 for RAWData types

Ses WAVeform:POINts? query,

Sae ACQuire:COUNt? query.

Ses WAVeform:XINCrement? query.
See WAVelorm:XORigin ? query.
See WAVelorm:XREFerance ? query.
See WAVeform:YINCremant ? query.
See WAVeform:YORigin ? query.
See WAVelorm:YREFarence ? query.

RAW Data Mode: In Raw Data mode, the format is always 2 for
WORD, and the number of acquisitions is returned by the count
parameter. In all other modes, the count parameter always

returns 1.

Storing Waveform Preamble: Only Waveform MEMories
{(WMEM1-4) may have waveform preamble sent to them. The
desired location is selected using the WAVeform:SOURce

command.

Related Commands: WAVeform:SOTURce.
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WAVeform:PREamble?

:PREamble?

Exampie

Comments

WAVetorm:PREamble?

WAVeform:PREamble? sends a waveform preamble stored in the
instruments previously specified Waveform Memory<n>, channel
buffer, or Function over the bus.

Send waveform preamble from the oscilloscope over the bus

The following example illustrates the use of the
WAVeform:PREamble? query only. Chapter 3 contains an example on
performing a complete digitizing operation.

Dimension statement. Dimension siring or array

NAV:PRE? Send waveform preamble over the
bus
entar statement Enter data intc computer

Waveform Preamble: Waveform preambles may be retrieved
from the following sources: Waveform MEMories (WMEM1-4),
channel buffers (CHAN1-2), or FUNCtions (FUNC1-2). The
decired source is selected using the WAVeform:SOURce command.

Preamble Data: The values set in the preamble are determined
when the DIGitize command i¢ executed. The Preamble values are
baged on the settings of variables in the ACQuire subsystem.
Although the preamble values can be changed with a controller, the
way the data was acquired eannot be changed. Changing the
preamble values cannot change the type of data that was actually
acquired, the number of points actually acquired, ete. Therefore,
extreme caution must be used when changing any waveform
preamble values to ensure the data will still be useful. For example,
setting POINts in the preamble to a value different from the actunal
number of points in the waveform will result in inaccurate data.

Waveform Preamble Returmed Format: The returned
information can be read into a numeric string or an array. The
format of the waveform preamble is explained in the
WAVeform:PREamble command.

Waveform Data: The preamble should be read before the
waveform data.

Related Commands: WAVeform:SOURce.
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WAVeform:SOURce WAVeform:SOURce?

4-212

:SOURce WAVeform:SOURce <source> is used to select the source used for all
the WAVeform subsystem commands.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
sourca discrete CHANnel: (n=1 %0 2)] none
WMEMoryn (net 10 4))
FUNCtionn (r=1 10 2)

Example Set waveform source to waveform memory $

The following example illustrates the use of the WAVeform:SOURce
command only. Chapter 3 contains an example on performing a
complete digitizing operation,

WAV :SOUR WMEM3 Source io waveform memory 3

Comments « BSelecting Source: When the instrument receives information
(data or preamble commands) from the bus, source specifies the
location where the data will be stored. When the instrument sends
information (data or preamble queries) to the bus, source specifies
the location where the data currently resides.

¢ *RST Condition: Defaults to CHANDell.

:SOURce? WAVeform:SOURce? returns the currently selected source
(CHANDell-2, WMEMory1-4, or FUNCtion1-2) for the waveform
subsystem. The data is sent to the output buffer.

Example Query the current waveform source selection
dimensiorn atatement String o hold data

WAV:SOUR WMEN} Source to waveform memory 3

WAV : SOUR? Query instrument to return trigger
gouree getting

enter satatemant Enter data into computer

COMP Command Refersnce
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WAVeform:TYPE?
:TYPE?

Example

Comments

WAVeform:TYPE?

WAVeform:TYPE? returns the data type (AVERage, ENVelope,
NORMal, or RAWData) for the previously specified waveform source.
The data is sent to the output buffer.

Query acquisition type

dimansion atatement String to hold data

ACQ:TYPE AVER Acquisition type to average

WAV TYPE? Query instrument o return
acquisition type setting

enter statement Enter data into computer

Selecting Type: The type of waveform acquisition is selected by
the ACQuire:TYPE command.

Normal: Normal data consists of the last data point (hit) in
each time bucket. When 500 points are selected, t his data is
transmitted over the bus in a sequential fashion starting with
time bucket 0 and going through time bucket n-1, where n is the
number returned by the WAVeform:POINts? query. Time
buckets that don't have data in them return —1. Only the
meagnitude values of each data peint are transmitted, the time
values correspond to the position in the data array. The first
voltage value corresponds to the first time bucket on the left of
the active waveform, and the last value to the next to last time
bucket on the right of the active waveform.

Average: Averape data consists of the average of the first »
hits in a time bucket, where n is the value returned by the
ACQuire:COUNL? query. Time buckets that have fewer than n
hits return the average of what data they do have. If the
ACQuire:COMPlete parameter is set to 100%, then each time
bucket must contain the number of data hits specified with the
ACQuire:COUNt command. Again, if a time bucket deesn't
have any data in it, it will return -1. This data is transmitted
over the bus in linear fashion starting with time bucket ¢ and
proceeding through time bucket n-1, where r is the number re-
turned by the WAVeform:POINts? query. The first value
corresponds to a point at the left of the active waveform and the
last :falue is one point away from the right of the active
waveform.

Envelope: Envelope data consists of two arrays of data, one
containing the minimum of the first n hits in each time bucket
and the other containing the maximum of the first n hits in
each time bucket, where 2 is the value returned by the
ACQuire:COUNLt? query. If a time bucket does not have any
hits in it, then -1 is returned for both the minimum and
maximum values. The two arrays are transmitted one at a
time over the bus linearly, starting with time bucket 0 {(on the
left of the active waveform) and proceeding through time
bucket n—1, where z is the value returned by the
WAVeform:POINts? query, The array with the minimum
values is sent firat. The first value of each array eorresponds
to the data point on the left of the active waveform. The last
value is one data point away from the right of the active
waveform,
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4-214

Rawdata: Rawdata can only be acquired with a digitize
operation, and cannot be stored in memories or measured.
When all aequisitions are complete, the buffer is translated
into unreconstructed, calibrated 16 bit binary data, and sent
aver the bus in the WORD format. The :WAVeform:FORMat
command has no effect in Rawdata mode.

The command has two parameters: length and acquisitions.
Length specifies the number of points of each acquisition.
Acquisitions specify the number of acquisitions to be taken in
a single digitize operation. The data is transferred from the
oscilloscope in a single IEEE 488.2 data block consisting of two
arrays.

— The first array consists of double precision 64 bit floating
point numbers. This array contains the x-origin values of
the waveform records that follow. It can read directly into
& double pracision real array in a controller allocated by
the BASIC command ALLOCATE REAL Xorigins
(}:Acquisitions). The x-origin values are also available in
ASCH format using the WAVeform:XORigin? query.

— The second array consists of 16-bit integer numbers. This
data is transmitted in a linear fashion, and starts with
sample zero of the first acquisition, and continues through
sample length-] of the acquisition. Then it continues in a
similar fashion with sample zero through sample length-l
of the each following acquigition through the last
acquisition. This array ¢an be read direetly into a two
dimengional integer array allocated by the BASIC
command ALLOCATE INTEGER Waveforms
(l:Acquisitions, 1:Points).

Related Commands: ACQuire:TYPE, WAVeform:SOURCce.
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WAVaform:XINCrement?

:XINCremeni?

Exampie

Comments

:XORigin?

Example

Commaents

WAVelorm:XREFerence?

WAVeform:XINCrement? returns the time difference between
consecutive data peoints. Query returns x-increment value currently
in the preamble (WAVeform:PREamble?) for the current specified
source sot using the WAVeform:SOURce command. The value is
sent to the output buffer.

Query preamble for data point time increments
dimension statement Siringto hold data

WAV:XKINC? Query instrument to return x-
increment value
entar statemant Enter data into computer

+ Data Points: Current data points are returned using the
WAVeform:POINts? guery.

Data Type: Current data type returned using the
WAVeform:TYPE? query.

* Related Commands: WAVeform:POINts?, TYPE?, PREamble?,
SOURce.

WAVeform:XORigin? returns the current x-origin data point in the
value in the preamble (WAVeform:PREamble?) for the current
specified source. For a 500 point record, the x-origin value is a time of
the first data point in the memory with respeet to the trigger point. For
an 8000 point record, the x-origin value is the point referenced by x-
reference.

Query preamble for first data point time
dimension statement Stringto holddata

WAV:XOR? Query instrument lo return x-origin
value
entar statemsnt Enter data into computer

* RAWData Mode: The query may return multiple values
depending on the number of acquisitions specified. In this mode,
the x-origin value is the time of the first data point in each
acquisition.

* Related Commands: WAVeform:POINts, PREamble?, SOURce.
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WAVeiorm:XREFerence? WAVeform:YORIgin?

:XREFerence? WAVeform:XREFerence? returns the x-reference value currently
in the preamble (WAVeform:PREamble?), for the current specified
source set using the WAVeform:SOURece command. For a 500 point
waveform in the RAW Data mode, the value is always zero. For an
8000 point. record, the value represents the number of the first data
point of the waveform from 0 to 7999. The value is sent to the cutput
buffer.

Example Query preamble for reference data point
dimension statement Siring o hold data

WAV XREF? Query instrument to return x-
reference value
enter statemant Enter data into computer
Comments + Related Commands: WAVeform:XORigin?, PREambie?,
SQURce.

:YINCrement? WaAVeform:YINCrement? returns the voltage difference between
consecutive data points. Query returns y-increment value currently
in the preamble (WAVeform:PREamble?) for the current specified
source set using the WAVeform:SOURce command. The value is
sent to the cutput bnffer.

Example Query preamble for data point voltage increments
dimension statament Stringto hold dota

WAV :YINC? Query instrument to return y-
increment value
enter statement Enter data into computer

Comments + Data Points: Current data points are returned using the
WAVeform:POINts? query,

* Related Commands: WAVeform:POINts?, TYPE?, PREamble?,
SOURee.

:YORIgIin? WAVeform:YORigin? returns the voltage at center range. Query
returns y-origin data currently in the preamble
(WAVeform:PREamble?) for the current specified source set using the
WAVeform:80URce command. The value is sent to the output buffer.

Example Query preamble for center range voltage
dimengion statement Sfringtohold data

WAV:YOR? Query instrument to retum y-origin
value
enter statement Enter data into computer
Comments + Related Commands: WAVeform:POINis?, PREzmble?,
SOURce.
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WAVeform:YREFerence? WAVeform:YREFerence?

:YREFerence? WAVeform:YREFerence? returns the specific data peint associated
with the YORigin data value. Query returns y-reference data
currently in the preamble (WAVeform:PREamble?) for the current
specified source set using the WAVeform:SOURce command. The
value is sent to the output buffer,

Example Query preamble for reference data point
dimension atatement Stringlo holddata

WAV : YREF? Query insirument to return y-
reference value
enter statexent Enter dato into computer
Comments + Related Commands: WAVeform:YORigin?, PREamble?,
SOURce.
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Command Cross
Reference to SCPI

The following table is provided as a quick ¢ross reference of all
applicable Hewlett-Packard 54510A Compatible Language (COMP)

Commands commands to the similar Standard Commands for Programmable
Instruments (SCPI) commands.
COMP Command SCPi Title Description
ACQuirs
:COMPlete ISENSe;]SWEep POINts:COMPlete Command operates the same in both languages.
:COMPlate? [SENS#:]SWEap:POINIS:COMPlate? Command cperates the same in both languages,
COUN [SENSe:]AVERage:COUN? Command cperates the same int both languages.
COUNt? [SENSe:JAVERuage:COUNt? Command operales the same in both languages.
:POINts [SENS:|SWEep:POINs Command operates the samae in both languages.
POINts? [SENSe:]SWEep:POINts Command ocperates the sams in both languages.
TYPE [SENSe:]AVERage[:STATe] and :TYPE, and | In SCPI, average, scalar (nommal), envelope, and raw
[SENSe;]DETeactar:MODE data mades are selacted by the average AND dotector
subsystems.
TYPE? [SENS#:]JAVERags[:STATe]? :TYPE?, and | See TYPE for explanation,
[SENSe:JDETector:MODE?
CAlLibrate CALbration The Compatible CALibrate and the SCP| CALibration
subsystems operate the same in both languages.
CHANN#i<n>
COUPiing [SENSe:JINPut<n»:COUPling and In SCPI, coupling and impadance must be selectsd
[SENSe:]INPuten>:IMPodance separataly.
COUPlng? [SENS¢:JINPut<ns:COUPling? and In SCPI, coupling and impadance must be quatied
separately.
{SENSe:]INPutcre-:IMPadance?
HFRejoct [SENS«:]INPut<ns :FILTer[:LPASs][:STATe] | Command operates the same in both languages.
‘HFRejoct? {SENSe:])INPut<n>:FiL.Ter[:LPASs):STATa]?| Command opaerates the samae in both languages.
1FReject [SENSe]INPut<r>:FILTor HPASS[:STATe] | Command operates the same in both languages.
1FReject? [SENSs]INPuter> FILTor:HPASS[:STATs]? | Command oparates the sama in both languages.
‘OFFSat [SENSe:]VOLTage<n>:RANGe:OFFSet Command cperales the samae in both languages.
OFFSat? [SENS&:]VOLTageon>:RANGa:OFFSet? Command cparales the same in both languages.
PROBe [SENSe:})CORRaction<re:AFACtor Command oparaies the same in both languages.
:PROBe? [SENSe:)CORRaction<r:-AFACIOH? Command cparaies the samae in both languages.
RANGe [SENSe:IVOLTage<n>:RANGe[ . PTPaak] Command cperaies the same in both languages.
RANGa? [SENSe:VOLTage<n>:RANGe[FTPeak] Command cperates the same in both languages.
FUNCtion<n»>
ADD CALCulate:MATH«n>[:EXPRession) Command cperales the same in both languages.
DIFF CALCulate:MATH<n:>[:EXFRassion) Command operates the samae in both languages.
!INTegrate CALCulate:MATH<n>[:EXPRassion) Command oparates the same in both languages.
MULTiply CALCulate:MATH=n>[.EXPRession] Command operales the same in both languages.
SUBTract CAL Culate:MATH<n>[:EXPRession) Command operailes the same n both languages.
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Command Croas Reference to SCPI Commands —Continued

COMP Command SCP1 Title Description
MEASure
DUTycycia? MEASure[:SCALar]:VOL Tage:DCYCle Command operates the sama in both languages, sxcept
[reterence] [(@)) source and the reference are specified with the command|
in SCPI1 In COMP, the SOURes, UPPer, and LOWer
cammands are used. .
:FALLtime? MEASure[:SCALar:VOLTage:; Commands operate the same in both languages, except
FALL:TIME [limits] (@)} and source and the upper and lower threshokds are specified
FTiMe {limits] [(@)] with the command in SCPI. in COMP, the SOURCce,
UPPer, and LOWer commands are used.
FRECQuency? MEASura[:SCALar]:VOLTege: Command operates the sams in both languages, sxcept
FREQuency [(@]] source is specified with the command in SCPI, and using
tha SOURce command in COMP.
:NWIDth? MEASure[:SCALar):VOLTage:NWIDth Command operates the same in both languages, except
~ [refetence] [(@)) source and the refetance ane specified with the command]
n SCPI In COMP, the SOURce, UPPer, and |LOWer
commands are used..

OVERshoot? MEASuref:SCALar]:VOLTags: Commands operate the sama in both languages, except

FALL:OVERshoot [{@)]and $0urce is specified with the command in SCPI, and
RISE:OVERshoot [{@)] using the SCURce command it COMP,

:PERiod? MEASwe[;SGALar]:-VOLTage:PERIod [(@)] | Command uperstes the same in both languages, except
source is specified with the command in SCPI, and using
the SOURce command in COMP.

‘PREShoct? MEASure{:SCALar]:VOLTage: Commands operate the sama in both languages, except

FALL:PREShoot [(@)]and source is specified with the command in SCP1, and
RISEFPREShoot [(@)] using the SOURce command in COMP,
PWIDth? MEASure[ :SCALar}:VOLTage:PWIDth Command operates the same in both languages, except
[refarancs) {{@)) sourca and the reference are apacilied with the command]
in SCP1 In COMP, the SOURce, UPPer, and LOWer
cmmands are usad.
:RISEtime? MEASure[:SCALarl:VOLTage: Commands operate the same in both languages, except
RISE:TIME {limits) [(@)] and source and the upper and kower thresholds are spacified
RTMe [limits) [(@)} with the command in SCPL. In COMP, the SOURce,
UPPer, and LOWet commands are used.
TMAX? MEASure[:SCALarl:VOLTage: Command operatas the same in both languages, excapt
TMAXiImum [(@)] source is spacified with the command in SCP1, and using
tha SOURoe command in COMP.

TMIN? MEASure[:SCALar]:VOLTage: Command operates the samae in both languages, except

TMiMimum [(@)) source is specified with the command in SCPI, and using
the SOURce command in COMP.

VACMms? MEASure{ :SCALarl.VOLTage:AC {(B)] Command operates the same in both languages, except
source is specified with the command in SCP, and using
the SOURce command in COMP,
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Command Cross Reference to SCPI Commands —Contihued

COMP Command| SCPI Title Descriplion
MEASure
‘VAMPiitude? MEASure[:SCALar|:VOLTage: Command operates the same in both languages, except
AMPLitude [(@)] source is specified with the command in SCPI, and using
the SOURoe command in COMP.

‘VAVarage? MEASure[:SCALar]):VOl Tage:[DC] [(@)) Command operates the same in both languages, axcept
source is spacified with the command in SCPY, and using

the SOURce command in COMP.

‘VBASe? MEASUre]:SCALar):VOLTage:LOW [(@)] Command operates the same in both languages, except
source is spacified with the command in SCPI, and using
the SOURce command in COMP.

VMAX? MEASure[:SCALar):VOLTage:MAXimum Command aperatas the same in both languages, except

[(@] sourca is spacified with the command in SCPI, and using
the SOURce command in COMP.

VMIN? MEASura[:SCALar]-VOL Tage:MINimum Command operates the same in both languages, @xeept

(@) source is spacilied with the command in SCP1, and using
the SOURce command in COMP,

VRMS? MEASure[:SCALwr):VOLTage:AC [(@)] Command operates the same in both languages, except
aource is spaciiied with the command in SCP1, and using

the SOURoe command in COMP.

WTOP? MEASure[:SCALar|:VOLTaga:HIGH {(@)] | Command operates the same in both languages, axcept

sourcs is specified with the command in SCPL, and using
the SOURce command in COMP,

OUTPut OUTPw The Compatible SCP1 OUTPut subsystems operaie the
same in both languages.
Root Commands

AUToscale SYSTem:AUToscalke Command operates the same in both languages.

BLANK {SENSe)iINPuten:[:STATe} OFF Compatible command allows channals, functions, and
memories 1o be tumned off. SCPI only allows inputs 1o be
tumed off.

DiGitize INTTiate{:MMediate] Gommand operates the same in both languages.

RN INITiate:CONTmuous ON Command operates the same in both languages.

SERial SYSTem:SERial Gommand operates the same in both languages.

STATus? [SENSe]INPutcn>[-STATe)? Compatiblae comman atiows channels, functions, and
memones 1o be tumed quaried. SGPI only allows inputs
to be queried.

STOR ABORt Conwnand oparates the same in both languages.,

STORe TRACe[:DATA] Command operates the same in both languages.

TER? STATus.OPERation: EVENL]? in SCP|, bit 8 is triggered bit.

VIEW [SENSeJNPut<r»[:STATa] ON Compatible command allows channals, functions, and
memones 1o be turned on. SCP only allows inputs 1o be
turned on,

SUMMary STATus The Compatible $tUMMary and the SCPI STATus

subsystems operate the same in both languages.
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Command Cross Reference to SCPI Commands —Continued

COMP Command SCPI Title Description
SYSTem
{ERRor? SYSTem:ERRor? Compatible command aliows message to ba blanked,
SCPI always returns number and massage.
:‘LANGuage SYSTem:LANGuage Command operates the same in both languages.
:LANGuage? SY5Tem:LANGuage? Command operates the same in both languages.
‘NVFPRotect SYSTem:NVPRotact Command operates the same in bath languages.
:NVPRotect? SYSTem:NVPRotect? Command operatas the same in both languages.
SETup SYSTem:SET Command oparatas the same in both languages.
*SETup? SYSTem:SET? Command operates the same in both languages.
TEST TEST The Compatibla SCPt TEST subsystems operate the
same in both languages.
TiMebase
:DELay [SENSe:]SWEep:TIME DELay Command operates the same in both languages.
:DELay? [SENSe:]SWEep. TIME:DELay? Command operates the same in both languages.
‘RANGe [SENSe:]SWEep:TIME:RANGe Command operates the same in both languages.
RANGe? [SENS«:]SWEep:TIME:RANGe? Command operates the same in both languages.
‘REFerance [SENSe:)SWEep:TIME:DELay.LINK Command operates the same in both languages.
‘REFerence? {SENSe:]SWEep: TIME:DELay:LINK? Command operatos the same in both languages.
‘SAMPle [SENSe:]SWE ep:DETeciorMODE Command aperates the sama in both languagas, except
in reaitima.
:SAMPle? [SENSe:]SWEep:DETaecior:MODE? Command oparates the same in both languages, except
in raaltime.
TRIGger
COUPling TRIGger.COUPling Command operates the same in both languages.
:COUPling? TRIGger:COUPling? Command oparates the same in both languages.
‘HOLDoftf TRiGgerECOumt In SCPI, holdoff is definad by events only (not time).
:HOLDoif? TRIGger.ECOum? In SCPI, holdoff is defined by events only {not time).
LEVel TRIiGgerLEVel Command operaies the same in both languages.
LEVel? TRIGger:.LEVe!? Command operates the same in both languages.
‘SENSitivity TRiGgerHYSTeresis Command operates the same in both languages.
‘SENSitivity? TRIGger:HYSTeresis? Command operates the same in both ianguages.
SLOPe TRiGger:SLOPe Command operales the sama in both languages.
SLOPe? TRIGger:SLOPe? Command cperates the same in both languagss.
SOURce TRIGger:SOURce Command operates the same in both ianguagas.
‘SOURce? TRIGger:SOURce? Command operates the same in both languages.
WAVetorm
DATA TRAC[:DATA] In SCPI, the waveform memory {1-4) is specified as the
destination, and the wavelorm data is the sourca.
DATA? TRACG[:DATA]? In SCP, tha input1-2, math1-2, or waveform memery (1-
4) is spacified as the source.
FORMxt FORMat|:DATA] MNTeger,[8]16} in SCP1, INToger 8 is byte and 16 is returned Jor word.
FORMat? FORMat{:DATA]? in SCPI, 8is retumed for byte and 16 is word,
Compressed is not available in SCPI,
FORMat:BYT TRACe:BORDer NORMal|SWAPped Command operates the same in both languages.
FORMat:BYT? | TRACe:BORDer? Command oparates tha same in both Janguages.
POINis? TRACe:POWNIs? Command operates the same in both languagas.
PREamble TRACePREamble Command operates the same in both languages.
PREambla? TRACe:PREamble? Command aperaies the same in both languages.
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Command Cross
Reference to HP
54510A Commands

The following table iz provided as a quick cross reference of

all Hewlett-Packard 54510A commands that are not supported in the
HP E1428A COMPatible programming language. Any command not
listed is fully functional on both the HP 54510A and the HP E1428A

HP 54510A
Command COMP Command Description
Commoh
Commands
sT? None Net supporied by COMP.
“OPT? Nona Nat supported by COMP.
"PRE None Not supporied by COMP,
*PRE? None Not supponed by COMP.
Root Commands
BEEPar None Not supported by COMP.
BEEPer? Nene Not supported by COMP.
EOI None Not supported by COMP.
EOI? None Not supported by COMP,
LER? None Not supported by COMP.
MENU None Not supporiad by COMP.
MENU? None Not supported by COMP.
PLO? None Not supported by COMP,
PRINt? Neone Not supported by COMP.
SYSTem
DsP None Not supported by COMP.,
DSP? None Not supported by COMP,
KEY None Not supportad by COMP.
KEY? Nona Not supported by COMP.
DISPlay
COLumn None Not supported by COMP.
COLumn? None Not supported by COMP.
CONNect None Not supparted by COMP.
CONMoct? None Not supperied by COMP.
FORMat Nona Not suppertad by COMP.
FORMM? None Not supporied by COMP.
GRATiculs None Not supported by COMP.
GRATicula? None Not supported by COMP.
INVerse None Not supported by COMP.
INVersa? None Not supportad by COMP.
LINE None Not supported by COMP.
MASK MNone Not supported by COMP.
MASK? None Not supported by COMP.
PERSistence | None Not supportad by COMP.

4-202 COMP Command Reference

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




L
Command Cross Reference to HP 54510A Commands—Continued

Any command not listed is fully functional on both the HP 54510A and the HP E1428A,

HP 54510A
Command COMP Command Description

DISPlay

ROW None Not supparted by COMP.

ROW? Nons Not supported by COMP,

SCRean None Not supported by COMP,

SCReen? None Not supported by COMP.

STRing None Not supporied by COMP.

TEXT None Not supported by COMP,

TMARKer Ncne Not supported by COMP.

TMARker? None Not supported by COMP.

VMARKer None Not supporad by COMP.

VMARKer? None Not supported by COMP,
FUNCtion

VERSus None Not supported by COMP.
HARDcopy

LENGth Nora Not supported by COMP.

LENGth? None Not supported by COMP.

PAGe None Not supported by COMP.

PAGe? None Net supparted by COMP,
TRiGger

SOURce SOURce COMP supports ECLTrg0-1 backplane trigger bus lines.
WAVeiorm

DATA DATA COMP does not support ASCH data.

FORMat FORMal COMP doas not support ASCH format.

SOURce SOURce COMP supports FUNCtion1-2,
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Common Command

The following table lists the IEEE 488.2 Common (*) Commands that

Reference can be executed by the Oscilicscope module. The operation of some of
these commands is deseribed in Chapter 3 of this manual. For more
information on Common Commands, refer to the HP 54510A
Programming Guide or the ANSI/IEEE Standard 488.2-1987.

Common Command Reference
Command Title Dascription

*CLS Clear status register Cloars all Event Registars, the Request for OPC flag, and all
Queues (@xcept oulput queus),

*ESE <mask> Event status enable Used to sat the bits in the Event Statuz Enable Register.

“ESE? Event status enabls quary Quaties the current contents in the Event Stalus Enable Register.

*ESR? Event status register query Querios and clears contonts. in the Standard Event Status
Ragister.

*IDN? Identification query Retums identification string of the Oscilloscope.,

*LRN? Learn query Retums a string that contains the current Oscilloscops setup.

*OPC Oparation complate Sets the Requast for OPC flag when all pending operations have
completed. Also sets OPC bit in the Event Status register.

"OPC? Operation complsie query Raturne a 1 to the output queus when all pending operations have
been completed.

“ACL <n> Aecall saved state Recalls previously stored Osciloscope Module configuration. <n»
(1 to 48) is the location in memary where the desired (previously
stored) set-up is located.

*RST Rasat Resets tha Oscil harcware and fmware to a spacific stateq
{refer to Table 3-4 for a list of reset conditions),

*SAV - Save state Stores the prasent Oscilloscope Module configuration in memory,
Stores all Oscilloscope and Measurement Set-up 5. <M
{1 % 48) is the location in memory where the curent sst-up is to be]
stored.

*SRE <masks> Searvico request anable Usad o set the Service Request Enable Register bits to generate
a savice request.

*SAE? Service request enable quary Queries the curreni contents in the Service Requast Enable
Registar.

*STB? Read status byte query Quaeries the current contents in the Status Byte Register.

*TRG? Trigger Used 10 generate a trigger event.

TST? Sall-Test query Returns O unless solf test fails. Disconnect all inputs prior 1o
performing self tests.

*WAI Wait to Continuo Halts axacution of commands and queries until the No Operation
Panding message is true,
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Command Quick

Oscilloscope Module

The following tables summarize Hewlett-Packard 54510A Compatible

Reference Language (COMP) commands and IEEE 488.2 Common (%)
commands for the HP E1428A Oscilloscope modute.
Subsystem Command/Parameter Description
ACQuiire COMPlete <complete- Enters the complation criteria for data acquisition.
LOMPlete? Returns the current acquisition complete value.
COUNt <counts Entars the count for average data acquisition moda.
COUNI? Returna the current acquisition count value,
:POINts <poinis> Selects the number of time buckets for data acquisdion.
‘POINts? Relurns the current points value,
STYPE <mode> Selacts tha type of acquisition that will occur (average, normai,
. envelope, or raw data),
TYPE? Ratums the acquisition type cumently selacted.
CALibrate “PCALibration Probe calibration felated commands.
‘AT Tenuation Frobe attenuation calibration relaied commands.
:BCALbration Performs an attenuation calibration,
:CHANnel<number> Selects the channal (1-2) for the attenuation calibration.
TTNULECH1TO<number> ,<time> | Enters a tims null valug for a specified channel pair (1-2, 1 to
EXT).
‘REPort? «channel> Returns a raport of calibration masufts for the channel specified.
:SCALibration Self calibration related commands.
:BCALibration Performs a configured calibration, or loads default data.
:DCALibration Reads the default calibration data.
:DELaY <channeb Configuras for a delay calibration an the channel specified {(1-2),
:DOUTmt clovei Sets the DC Calibrator output to 0 volts or § volts.
L TCalibration Configures for a logic trigger calibration an channed 1.
:TNULI <channel_skew> Configures for a time null calbration on the channel pair specified
{1-2, 1-EXT).
‘VERTical Cenfigures for a venical calibration on all channels,
TTNUL! <valee> Enters time null values for channel pairs 1-2.
TNULI? Retums the current time null values for channef pairs 1-2.
CHANnelnumbersl :COUPling <fype» Selects the spacified channel's (1-2) coupling and impedance
(AC IME, DC 1M, or DC 509).
COUPIing? Returns a specific channel's {1-2) curent coupling selection.
ECL Configures the specified channgl's {1-2) vertical controls for an
ECL measuremant.
‘HFReject «mode- Enables or disables the specified channal's {1-2) low-pass filter.
HFRaject? Returns a specilic channel's (1-2) current low-pass filter state.
1FReject «mode» Enables or disables the specified channel's (1-2) high-pass filter.
:LFReject? Returns a spacilic channel's (1-2) currant high-pass filker state.
LOFFSal cvalue- Enters the specified channel's {1-2) offset,
OFFSat? Relums a specific channel's (1-2) current offset value.
‘PROBe <atier Enlers the spacified channel's (1-2) probe attenuation factor.
PROBa? Retums a specific channel's {1-2) currsnt probe atienuation
factor.
RANGe <range> Erters the specified channef's {1-2) {ull scale vertical range.
RANGS? Heturns a specific channel's (1-2) current full scale vertical
ranga valua.
T Configures the specified channel's (1-2) vertical controls for a

TTL measurement.
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Oscllioscops Module

COMP Commands Quick Reference — Continued

Subsysiem Command/Parameter Description
FUNClion<numbers | :ADD <source-,<source> Adds two specified sources and retains the result in the functicn

number specified.

‘INVart <sourcos invents the spacified source and retains the result in the function
number specified.

MULTiply <sources,csourcer Multiplies two specified sources and retains the rasult in the
function number specified.

DIFF <s0urces <souces Diilerentiates two specified sources and retains the result in the
function number specified.

*INTograte <30UnCes, cSOUCE> integrates two specilied sources and retains the result in the
function number spacified. .

OFFSet <vaives Enters the specified function’s (1-2) offsat.

OFFSet? Retums the specified function’s (1-2) current offset vake.

ONLY <source> Duplicates the specilied source and retains the result in the
function number specified.

RANGe <ranges Enters the specified function's {1-2) full scale vertical range.

‘RANGe? Returns a spacific function's (1-2) cument range value.

SUBTract <sources csource> Subtracts two spacified sources and relains the rasuli in the
function number specified.

MEASure ALL? Measures all parameters and returns results.
LCOMPare <moasuroments, Seletts the measurement and limits for a limit test.
<upper_limit- <lower_limits

COMPae? Astums the current compare selection.

CURSor? <lype> Aeturns time and voltage values of a apecific marker (delta,
start, or stop).

:DEFine <meoasure_spec> Enters usar defined definitions and tiwesholds.

:‘DEFine? <mensire_specs Returne the user defined definitions and threshokis curently
selected.

:DELay Siarts a continuous delay measurement. Resulls are not
returned.

:DELay? Maasures delay and returns results.

:DESTination <iocation» Selects the destination {memory) for a limit test viclation,

:DESTination? Retums the destination currently salected.

DUTycyele Starts a continuous duty cycle mezsurement. Resuls are not
raturned.

:DUTycycle? Masasures duly cycls and ratums resuls,

‘ESTAR <edge> Positions the edge start marker on a specific rising or falling
edga.

:ESTAR? Returns the current start adge markes position.

(ESTOp <odge Positions the adge stop marker on a spacific ising or faliing
edge,

ESTOp? Returns the current start edge marker position.

[FALLtime Starts a continuous fall time measurement. Results are not
returned,

FALLtime? Meaasures fall time and raturns rasults.

:FREQuency Starts a continuous frequency measurement. Results are not
retumed.

:FREQuency? ' Measures frequency and retums resulis.

:LIMittest <mode Turns the limit test on or off.

‘LOWer <vak Enters a user defined lower threshold level.

10Wer? Retums the current lower threshold levst.

:MODE <mode> Selects whether measurements are made using standard IEEE or
user defined parameters.
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Oscliloscope Module

COMP Commands Quick Retfsrence — Continued

Subsystem Command/Parameter Description
MEASure MODe? Returns measurement moda currently selected.
) NWIDth Starts a continuous negative pulse width measurement. Results
are not returned,
‘NWIDth? Moasures negsative pulse width and returns results.
OVERshoct Starts a continuous overshoot measurement. Results are not
returned.
:OVERshoot? Measunos negative pulse width and returns results.
:PERiod Starts a continuous period measurement. Results are not
returned.
:PERi0d? Maasures period and returns resuls,
POSTailure <mode> Selects what occurs after a limit test violation (continue or stop).
:POSTTailure? Returns the current post-fallure sé¢lection.
PRECision <coarse Not usad in the Oscilioscope.
PRECision? Always retums COARse.
'PREShoot Starts & continucus preshoct measurement. Resuits are not
returned,
:PREShoot? Moasures preshoot and retums results,
PWIDth Starts a continuous positiva pulse width measuremant. Results
are not returned.
PWIDth? Moasures posiive pulse width and returns results,
‘RESulrs? Retums the contents of the measurement queus (Up to eight
active measurement rasults).
:RiSeatime Starts a continuous rise time measurament. Results are not
returned.
:RiSetime? Measures rise time and returns results.
:SCRatch Claars the measurement queue of all measurement results.
‘SOURCce <sources{,<sources] Selects the source for all MEASure commands and queries.
Sacond source usad only for delay measurements.
SOURce? Retum the source(s) currently selected.
:STATistics <mode» Enabies or disables the statistics mode (minimum, maximum,
average, and currém measuremant results provided).
:STATistics? Returns the current statistics moda state.
‘TDELta? Returns the time diference between time stast/stop markers.
TMAX? Retums the time that the maximum voltage occurred {referenced
to trigger).
TMIN? Retums the time that the minimum vokage occurred (referenced
to trigger tima).
TSTAn <time Positions the time start marker to a specific time (referenced to
trigger time),
TSTANM? Returns the currant time start masker value,
ISTOp <time» Positions the time stop marker to a specific time (referenced to
trigger time).
TSTOp? Raeturns the current time stop marker value.
‘TVOLL? <voltage:, Retums the tima intarval between the trigger and a defined
<8lopescocoUTance- occurrences.
UNITs <unit> Selacts the threshold units (volts or percent).
{UNITs? Returns the units currently selected.
‘UPPer cvaiums Enters a user defined upper threshold level.
UPPer? Returns the current upper threshold level.
VACRma Stans a continuous AC AIMS voltage measuremeant. Results are
not returned.
VACRms? Measures AC RMS voltage and returns results.
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Oscilloscope Module

COMP Commanids Quick Reference — Continued

Subgystem Command/Parameter Description
MEASure VAMPlitude Starts a continuous amplitude voliage measurement. Results
are not refurned.
VAMPlituda? Measures amplitude veliage and retums results.
‘VAVerage Staris @ continuous average voltage measurement. Results are
not raaned.
‘VAVerage? Measures average voitage and returns resulis,
‘VBASe Siarts a continuous basa voliage measurament. Results are not
retumned,
VBASe? Measures base voltage and retums results.
VDCRms Staris a continuous DC RMS vokage measurement. Results are
not returned.
VDCGRms? Measures DC AMS voliage and returns resulis.
‘VDELta? Astums the voliage difference betwasn the voRage stant/stop
markers.
VFIFty Positions the voltage markers at the S0% voltage point.
VMAX Statts a continuous maximum voliage measurement. Results are
not raturned.
VMAX? Measures maximum volage and retums results.
VMIN Starts a continuous minimum voltage measuremant. Resulls are
not returned.
'VMIN? Moasures minimum voltage and returns results.
VPP Staris a continuous peak-to-psak voitage measurement.
Results are not retumed.
VPP? Measures peak-ia-peak voltage and returns results,
‘VRELative <percent> Mavea the vokage markers 1o a specified percentage point from
their kst established position.
‘VRELative? Returns the current relative voltage siop marker position.
NVAMS Starts a continuous RMS voltage measurement. Results are not
returned.
VRMS? Measures RMS voltage and retums results.
VETAR <voltage> Positions the voltage start marker 10 a specific vokage
(referoncad to O volte).
‘VSTAmM? Reotums the current voltage start marker valug.
VSTOp <woliape> Positions the voltage atop marker to & specific voltage
(referenced 1o C volts).
VSTOp? Returns the current voltage stop marker value.
VTIMae? <time= RAeturns tha voltage level at a specified time {referenced to the
trigger).
NTOP Starts a continucus top vollage measureament. Resuls are not
retumed.
NVTOP? Measures top voltage and retums resuks.
WCOMpare Waveilorm comparison test parameters.
:AlLowance <values Sets the alowable comparison 1est deviation {in divisions).
:AlLowance? Returns the current allowable comparison daviation.
‘COMPare <channets, cmesnonys | Selects the input channel and waveform memovy pair for
COMPare? Aeturns the current input channel and wavelorm memary pair
selected for testing/comparisen.
DESTination <location> Seiects the destination for compatison test violations.
DESTination? Retirns the waveform memory containing test violations.
POSTHailure <mode> Specifias wether to continue or stop after a test violation.
POSTlaiure? Retumns the custent post test violation action,
WTESt cmodes> Enables or disables the wavelorm comparison test.
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Oscilloscope Module

COMP Commands Quick Reference — Continued

Subsystem Command/Parameter Dascription
MEMory :VNME VME Memory allocation for acguisition and measuremaent data,
:ADDRess caddress> Selects an A24 memory address space for acquisition data.
:ADDRess? [MIN|MAX] Retums the present A24 memory address space if parameter is
blank. Returns MiNimum, or MAYGmum address avaiable if
seiected,
‘MAP? <source Returns the address assignment and size for measurement
rasults and imemal bulfers of the source specified.
SIZE <hytessiMIN Selacts the size of the external VME memaory card,
:SIZE? Returns the current size of the extemal VME memory card.
STATe <mode> Enables or disables the VME mamary subsystem (for acquisition
and measurement data),
STATe? Returns the current VME memory subsystom state.
OUTPW (ECLTg<numbean- Selacts ECL trigger bus lines 0-2,
[:8TATe] «<mode> Enables or disables the selected ECL trigger line.
[:STATe)? Raturns the current ECL trigger state for the line selscted,
EXTemal Seiects the Trigger Output BNC connector on the front panal,
[:STATe] cmode> Enables or disabies the Trigger Output connector.
[:STATe]? Retums the currant Trigger Output connector state.
[:STATe) Enables cr disablas the antire output subsystem. Must be
snabled for any of the ouipuis to function,
[:STATe)? Retums the curent output subsystem state.
ROOT Commands | AliTogcale Evaluates all inputs, then sets conditions to prasent the signals.

BLANK csources|,<soures
[esourcesf,<source>]]]
PNC <ouiputs

BNC?

DiGitize <sovrces[,<source>
[.<source>{,<source>]]]

LTER?

POWerup <siate>

POWerup?

AUN

AUN?

SERial «string»

STATus? <sources

STOP

STORe <sovces, cdestinatiors

TER?
VIEW <sources],<source>
[<sources{,<sourcex]|)

Tume off the specifiad source (channels, waveform memories,
and funclions).

Selects the signal present {proba or trigger) at the Probe
Compensation AC Calibretor output connactor.

Returns the currant selaction of tha Probe Compaensation AC
Calibrator cutput connector.

Digitizes waveform data on the selacted channeks) (1-2).

Returns the limit test event register value, 1m=violation,
Selects if the ascilloscope will power up running or stopped.
Returns current power up state,

Starts acquiring data for the active waveform,

Returns current acquisition state.

Enters the Oscilloscope serial numbar.

Raturns whether the specified source (channal, waveform
memary, or function) is on or off.

Stops acquiring data for the active wavelam.

Moves a previously stored , channel, or function waveform o a
spacified waveform memory location,

Retums the 1rigger evant register value. 1airiggered,

“Turns on the specified source (channels, waveform memories,
and functions).
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Oscllloscope Module

COMP Commands Quick Refsrence — Continued

Subsystem Command/Parametsr Description
SUMMary PRESet Sets all the questionable enable registers to *t's".
QUEStionable Reporis tha calibration and self test results.
CONDion? Always retums 0.
‘ENABla Allows true conditions (transitions) in the svent regisier to be
repartad.
[LEVEN1]? Retums 2 decimal weighted value indicating which bits have bean
satl.
:CALbration Reports the channet 1-2, defautl, and probe attenuation
calibration values and conditions.
:CONDition? Always retumns 0,
‘ENABle Allows true conditions (transitions} in the event register o be
reported.
[:EVEN]? Rﬂurns a decimal weighted valua indicating which bits have bean
:CHANNnelchumber-[EXTernal thorts the spacified channal's {1-2), or external trigger's
cument calibration data.
:CONDition? Always retums 0,
‘ENABle Allows trve conditions (trangitions) in the event registar fo be
raparied.
[:EVEM)? Retums & decimal weighted value indicating which bits have been
sot,
‘AD Reports the specified channel's (1-2) A/D calibretion data.
:CONDlition? Aways returmns 0,
{ENABle Allows true conditions (ransilions) in the event register t¢ be
raported.
[:EVEN1]? Returns a decimal weighted value indicating which bits have been
sat.
‘DELay Rspons the specilied channel's (1-2) delay calibration data.
:CONDition? Aways retums 0.
‘ENABle Allows true conditions {transilions) in the svent register 1o be
reporied.
['EVEM]? Rétums a decimal weighted value indicating which bits have been
sot.
GAIN Reports the specified channet's (1-2) gain calibration data
CONDition? Aways retums 0,
ENABle Allows true conditions (transitions) in the event register 1o be
reported.
[:EVEN1]? Ratums a decimal weightad value indicating which bits have been
set.
HYSTerasis Reports the apecifiad channel's (1-2) or éxtemnal trigger's
hysteresis calibration data.
‘GONDition ? Always relums 0.
ENABle Allows trus concitions (transitions) in the event register tc be
reported.
[:EVENL]? Retums & decimal weighted value indicating which bits have been
sel.
1TRigger Repoits the channal 1 iogic trigger calibration data.
CONDition? Always retums 0,
:‘ENABl> Allows true conditions (transitions) in the event register to be
reported.
[:EVENt]? Ratums 2 decimal weighted value indicating which bits have baen
set.
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COMP Commands Quick Reference — Continued

Oscilloscope Module

Subsystem Command/Parameter Description
SUMMary {MJEStionable
:CALibration
LCHANnelcnumbers ?EXTernal
OFFSet Reports the specitied channel's {1-2) offset calibration data.
{CONDfttion? Always retums 0.
:‘ENABle Alkws true conditions (transitions) in the event register to be
reported.
[(EVEN1]? Returns a decimal weighted vahue indicating which bits have been
set,
TTNUL Reports channel 2's or external trigger's time null calibration
data.
:CONDition? Always returmns 0,
‘ENABI Aliows trus conditions (transitions} in the evem register tc be
reported.
[:EVENL]? Returns a decimal weighted value indicating which bits have been
set.
TRIGger Raports the specified channel's (1-2) or external trigger's trigger
calibration data.
CONDition? Alays ratumns 0.
ENABle Allows true conditions (transitions) in the event register to be
reported.
{:EVEN1]? Returns a decimal weighted valus indicating which bits have been
set.
:DCALibration Reports default calibration load status.
:CONDition? Aways retumns 0.
:ENABlo Allows true conditions (transitions} in the évent register 10 be
reported.
{:EVEN(]? Retums a decimal weighted value indicating which bits have been
set.
PROBe Reports the probe calibration attenuation results.
:CONDition? Always returns 0,
:ENABile Allows true conditions (transitions) in the event ragister 1o be
reported.
[:EVEN1]? Rotums a decimal weighted value indicating which bits have been
sat.
TEST Reports diagnastic or self 1est results,
‘CONDiion? AMays returns 0.
ENABls Allows true conditions (transitions) in the event regisier tc be
reported,
:EVENY? Retumns a decimal weighied value indicating which biis have been
sot.
:ACQuisition Reports the aequisition seff test results.
2CONDition? Aways retums 0.
:ENABle Allows true conditions (fransiions) in the avent ragistar 1o be
reported.
[(EVEN)? Ratums a dacimal waighted value indicating which bits have been
set.
‘AD Reports the acquisition A/D self test results.
:CONDition? Always retumns 0.
:ENABle Allows trua conditions (traneitions) in the event register 1o be
reported.
[[EVEN1}? Rstums a decimal weighted value indicating which bits have been
sat.
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Oscilloscope Modute

COMP Commands Quick Reference — Continued

Subsystem Command/Parameter Description
SUMMary :QUEStionable
TEST
:ACQuisition
ATRigger Reports the acquisition analog trigger self test results.
{CONDon? Always retums C.
ENABe Allows true conditions: (transitions) in the event register io be
repared.
[:EVEM)? Retums a decimal weightsd value indicating which bits have been
sal.
DA Reports the acquisition D/A self test results,
CONDition? Alwzys retums 0.
ENABis Allows true conditions (transitions) in the avent register to be
reporied.
EEVEN]? Retums a decimal weighted value indicating which bits have been
set.
‘LTRigger Reports the acquisition logic trigger self test results.
CONDition? Always returns 0.
‘ENABIs Allows true conditions (transitions) in the event register 1o be
reporned.
[:EVEN(]? Retums a decinal weighted value indicating which bits have been
set.
TiMebase Reports the acquisition time base self 18st results.
:CONDition? Always retumns 0.
ENABle Aliows true conditions (transidons) in the avent ragister 1o be
reported.
[EVENt]? Returns a decimal weighted vake indicating which bits have besn
set.
[INTemolator Raports the acquisition time base interpolator self test results,
:CONDition? Abvays retumns 0,
ENABK Allows true conditions (transitions) in the evem ragister to be
repoTted.
[(EVEN{]? Returns a decimal weightad value indicating which bits have been
sat.
‘RAM Reports the random access memory self test resullts.
:CONDition? Always raturns 0.
:ENABlo Allows wue conditions (transitions} in the event register to be
raported.
[.EVENt)? Fluums a decimal weighted valua indicating which bits have been
:ACQuisition Hepoﬂs the acquisition randormn access memory seif test results.
‘CONDition? Always retums 0.
:ENABIle Allows true conditions (transitions) in the evant regisier to be
reporiad.
[:EVENt]? RAetums a decimal weighted value indicating which bits have been
sel.
(NVOLatile Reports the non-wvolatile random ancass memory self tast
rasults.
:CONDition? Always retuens 0.
ENABle Allows true conditions (iransitions} in the event register to be
reparted.
[:EVENY)? Returns a decimal weighted value indicating which bits have been
sot.
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Oscliloscops Module

COMP Commands Quick Reference — Continued

Subsystem Command/Parameter Description
SUMMary :QUEStionable
TEST
‘RAM
8YSTem Reports the system random access memory seff test results.
CONBition? Always retume 0.
:ENABle Alows frue conditions (ransitions) in the event register to be
reponed.
[:EVEN®)? Retums a decimal weighted value indicating which bits have been
sat.
ROM Raeports the read only maemory self tast results,
:CONDition? Always retums 0.
‘ENABle Allows true conditions (transitions) in the svent register to be
repcried,
[(EVEN1]? Retumns a decimal weighted value indicating which bits have been
a1,
:NPRotect Raponts the non-protected random access memory self test
results.
CONDition? Always retums 0.
:ENABje Allows true conditions (transitions) in the event register to be
teported.
['EVEN1]? Ratums a decimal weighted value indicating which bits have been
sat,
:8Y5Tem Reports the system read only memory self test results.
{CONDition? Adways retumns 0.
(ENABle Allows true conditions {transitions) in the event register to be
reported.
[:EVENY]? Retums a decimal weighted value indicating which bits have been
sel.
SYSTem :ERARoe? [<modes] Retums system arnor number and, if selected, an error message.,
:HEADw <mode> Enables or disables the command header raturmad with the
measurement results,
:HEADer? Returns the current command header state.
:LANGuage <command> Selocts the Oscilloscope programming language (COMP or
SCPI).
‘LANGuage? Reluma the programming language currently selected.
1 ONGform <mode> Enables or disables the command header farmat {long form or
short form).
LONGiorm? Returns the current long form state,
:NVFRotect Nor-velatile RAM state and password commands.
‘PASSword <old>, <news Changes the currant password.
[[STATe] <cmodes, <pass» Sslects the state of non-volatile RAM.

[:STATe?]

SETup <sefup>
:SETup?

Queries the curreni state of non-volstile RAM,

Sends a previously saved leamn string to the Oscilloacope.
Returns the leam string (contains Oscilloscope setup
information).
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Oscllioscope Module

COMP Commands Quick Reference — Continusd

Subsystem Command/Parameter Deseription
TEST :ACG [<tests) Performs an internal acquisition sek test. All five tasts {AD,
analog trigger, logic trigger.time base, and DA), are periormad
uniass an individual test is spacified. '

IRAM [<lasts) Performs an intornal random access memory self tast. All four
tests (display, acquisition, systam, and non-volatile) are
perionmad unless an individual test is specified.

‘ROM [<test>) Performs an internal read only memory self tast. Both tests
{(system ROM and non-volatile protected RAM) are performed
unless an individual test is specified.

TALL Performs all internal self tests (ACQ, RAM, and ROM).

TiMobase DELay <time> Enters the desired time between trigger and delay reference
point.

:DELay? Returns cumrent time base delay velue.

‘MODE <moder- Selacts time base mode (auto, triggered, single).

‘MODE? Reoturns time base mode currently selected.

RANGe crange- Enters ful scale horizomal range.

RANGe? Returns current ful) scale horizontal range value.

‘REFerence <position Sets the delay reference point to right, left, or center of the
active waveionm,

REFerance? Returns the delay reference point currently selected.

SAMPle Selects reallime or repetitive as the sample timebase mode.

SAMPle? Retums the cumrent sample timabase mode.

LLOCK Commands for the intemnal or axtemal sample clock.
(iIMPedance <vaiuas Selects the impedance for the extemal sampls clock signal.
IMPedance? Returns external sample clock impedance currently selected.,
‘LEVe! <values Selects the leve! for the external sample clock signal.

‘LEVel? Returns external sample clock kevel currently selected.
[:MODE] <vaiuser Selects internal or axternal sampie clock.
MODE? Returns sample clock currantly selected.

TRIGger :CENTared Sets the trigger level to the center of the range.

*CONDition Defines a sat of conditions thal must exist before a trigger event.

CCONDition? Return the set of conditions currently selected.

COUPling Defines input trigger coupling.

:COUPIling? Retum trigger coupling currently selected.

:DELay <modex Séelects the delay type (lime or events) and delay vaiue (in
seconds or counts) . When events are selected, delay slope and
source must be defined.

DELay? Returns the current delay type and value.

SLOPe <polarity> Selects the edge (rising or falling) that will be counted when delay

is sat to avants.

:SL0OPe? Returns the delay slope currently selected.

:SOURCce <sourcen Selects the source{channsl 1-2, EXTernal, ECLTrg0-1) that wil

be courtad when dalay is set to avents,

SOURce? Retums the delay source currently selected.

FELd <numnbers Selects afield (1 or 2) for TV Trigger mods.

FIELA? Returns the field value currently selected.

‘HOLDofl choldorts Selects the holdolf type (time or events) and value (in seconds or
counts) for the holdoff.

‘HOLDoif? Returns the current holdoft type and value,

ILEVel cleveb Enters the trigger lavel.

LEVeI? Return the current trigger level value,

1INE <numbers Saolzasma ling the trigger will be genarated on in TV Trigger
mode.

‘LINE? Raturns tha current line vaiue.
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Oscilloscope Module

COMP Commands Quick Reference — Continued

Subsystem Command/Parameter Description
TRIGger LOGic <fevel- Selects the “irigger on” logic level (high, low, don't care) for an

enablad path. Current trigger ievel is used as the reference

:LOGig? Retumns the logic level currently seiected,

MODE <mode- Selects the trigger mode (edge, pattern, state, delay, or TV).

‘MODE? Returns the trigger mode currently selected.

OCCurrence <number> Enters the number of trigger events that must occur before a
sweap,

OCCurrence? Retumns the current occurrance valua.

SLOPe «polarity> Selacts the edge (rizing or falling) that will be counted by the

oCccuUITence command,

SLOPg? Retums the occurrence slope cummently selecied.

SOURCce <sources Selects the soures(channel 1-2, EXTernal, ECLTrg0-1) that will

be countad by the occurrence command.

SOURce? Returns the occurrence source currently selected.

‘PATH <channeb Selecis the path {channel 1-2, EXTemal, ECLTrg0-1) for logic
commands.

PATH? Returns the currently selacted trigger source,

:POLarky <polarity> Selects the edge (rising or falling) for the trigger in TV mode.

:POLarity? Returns the tri edge cunrently selected for TV mode.

QUALIly «modes Selects the to qualify the ingger to before a delay is
defined.

QUALiy? Returns the qualify mode currently selected.

‘SENSItivity <mode Enables or disables the noise reject. Normal is off, low is on.

;SENSitivity? Retums the current sensitivity (noise reject) state.

SLOPe <polariy- Selects the aige (rising or falling) for the trigger.

SLOPe? Returns the trigger edge currently selected,

SOURce csource> Selects the source that will produce the trigger {channel 1-2,
EXTernal, ECLTrg0-1).

SOURce? Heturns the trigger source cumently selected,

STANdard <standard> Sslocls)the signal standard for TV modae (525, 825, or user
defined).

STANdard? Raturns the signal standard selected currantly selected.

WAVelom COUN? Always retums 1.

:DATA? Reads & binary block of waveiorm data from source specified.

DATA cdata- Reads a binary block of wavelorm data from channe) 1-2,
wavaform memory 1-4, or function 1-2,

DATA? Receives waveform block data from the Oscilloscope.

FORMat <format> Selects waveform data format (word, byte, compressed).

‘FORMat? Retums the format currently selected.

BYTaorder<lypes Selacts word data outpul sequence.

BYTeorder? Returns word data ouiput sequance currently selected.
‘POINts? Retums the daia points value curtently selected in the preamble.
‘PREamble <data> Sends preamble data to the Oscillascope.

‘PREamble? Recoives preamble data from the Oscil .

:SOURce <sources Selects the source (or destination) for all WAVefarm subsystem
commands.

:S0URce? Returns waveform source cusrently selocted.

TYPE? ARetums data acquisition mode (normal, average, or envelope).

XINCroment? Returns the time difersnce betwaen data paints,

XORigin? Returns the time of the first data point.

XREFerance? Always retumns O,

YINCrement? Returns the vokage difference between data paints.

YORigin? Returns the voltage at the center of the waveform.

‘YREFerence? Returns the specific data point at y-origin.
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Oscilloscope Module

IEEE 488.2 Common Commands Quick Reference

Command Title Description

*CLS Clear status register Clears all Event Registers, the Request for OPC flag, and all
Queuss {excapt output queus).

*ESE <masi> Event status onabla Used to set the bits in the Evant Status Enable Register.

*ESE? Evant status anable query Queries the current contents in the Event Status Enable Register.

*ESR? Event status register query gu.;rin and clears cantents in the Standard Event Status

ister.

*IDN? identification query Retums identification string of tha Dscilieecope.

"LRN? Leam query Returns a string that containg the current Oscilloscope setup.

“OPGC Oporation complete Sets the Request for OPC flag whan all panding operations have
complated. Also sets OPC bit in the Event Statug register.

*OPC? Operation complete query Returns a 1 1o the output queus when all pending operations have
been compieted,

*‘RCL at» Recall saved state Ruacalls previously stored Oscilloscope Module configuration. <>,
(1 10 48) iz the location in memory whare the desired (previously
siored) set-up is located,

RST Raset Resets the Dscilkecope hardware and firmware to a specific state]
(refer 10 Tablo 3-4 for a list of reset conditions).

*SAV an> Save stals Stores the presant Oscilloscope Module configuration in memory.
Stores all Oscilloscope and Measurement Set-up parameters.

(1 10 48) is the location in memory where the cument set-up is 1o
storad,

*SRE amask: Servica requast enable Used o set tha Sarvice Request Enable Register bits to generate
a 3.Vice request.

*SRE? Service requast enable query g:;na the current contents in the Service Raquest Enable

ister.

*STR? Read status byte query Quories the current contents in the Staius Byte Ragister,

TRG? Trigger Used to generate a trigger event.

“TST? Self-Test query Returns 0 unless self test falls. Disconnect all inputs prior to
periorming self tests.

WAL Wait 1o Continue Halts execution of commands and querias until the No Oparation
Pending message is true.
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5

Using the Oscilloscope with SCPI

e,

Using This Chapter This chapter uses typical examples to show how to use the Oscilloscope
module wsing SCPI commands. See Chapter 3 for instructions on using

COMP commands. This chapter contains the following sections:

* Oscilloscope SCPI Commands.........ccccvenvirireevnunnes Page 5-1
* Reset Conditions............coovvviviiiiiiivrinrenerinennnns Page 5-3
* Measurement Sequence..............coeiiiiiiiiiiianennnnn Page 56
* Firmware Calibration................ccovvvvimvercrnneenne Page 5-6
* Starting a Measarement...................ccoinvvnrennn.. Page 5-15
* Oscilloscope Setiap......cocooueniimiiiiiiiiinennirraerass Page 5-16
* Measurement SetuP........ccvoiiiriiaciiiiieriaceaarrrra.. Page 5-21
* Digitizing Waveforms............ccccivvveniiiianiannna., Page 5-22
* Performing a Measurement...........c.c................ Page5-27
¢ Measurement Examples................coociivviiinnnn... Page 5-31
¢ Recalling and Saving States .............c.coceenven.l. Page 542
* Recalling and Storing Waveforms...................... Page 543
¢ Querying the Oscillosoope .........ccovvveuiieniiniinnenss Page 544

Oscilloscope

Table 5-1. Oscilloscope SCPI Commands Used in Chapter 5
SCPl Commands

Command Description
‘CLS Clear status.
‘RST Reset the Oscilloscope to its defauk tate.
{SENSe:]
:AVERage

[:5TATe) Set the acquisition type to average.

COUNt Select the number of averages for average mode.
CORRection<n> <> is the input number 1-2.

AFACtor Select the input probe attenuation factor.
INPuten>[:STATs] | Enable or disable inputs. < is the input number 1-2,
:SWEep

:POINis Specify the number of dala points for data acquisition.

:COMPliete Specify the data acquisition completion criteria,

TIM

:RANGe Spacily the full seale harizontal range for the main
SWeep.
MOLTa> <> is the input number 1-2.
‘RANGo Set the full scale vertical range.
CAlLibration
;SCALibration Seif Calibration routines.

BCAL bration Begin a configured calibration, of load defautt data.

:DCALibration Configure for a default calibration routing,

DELay Condfigure for a delsy calibration routine.

LTCadbration Configure for a logic trigger calibraticn routine.

:TNULI Configure for a time null calibration routine.

‘VERTical Configure for a vertical calibeation rottine,
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Table 5-1. Oscilloscope SCP! Commands
Used in Chapter 5 —Continuad

Command

Description

[CONFigure
{:SCAlar)
VOLTage
:FREQuency |@yyn))]

FTIMe [xxx] [(@yyn))
:RTIMe [xxx] [(@yyn))

FORMat
[DATA] INT,»

INMTiate
(:IMMediate)
‘CONTinuous

MEASure
[:8CALar]
VOLTage

AC? [@yyn)]

‘PERiod? [@yyn)]

READ
[SCALar]
‘VOLTage[xxx]?

STATus
‘PRESs
‘QUEStonable
CALbralion?
SYSTem
:AUTosecals

TRACs
(:DATA]? yyn
‘PREamble? yyn

TRIGger
‘LEVel
SLOPe
SOURce

Confligure for a frequency measurement. Results
are NOT returnad. yyn is the measurement
source.,

Configure for a fall time measurement. Resuls are
NOT retumed. xxx is the upper and lower
thresholds. yyn is the measurement source. ff
wxx biank, uses defaull thrasholds (10/90%).
Configurs for a rise time measurement. Rasults
are NOT retumed. xxx is the upper and lowsr
thresholds. yyn is the measwement sourca. K
xxx blank, uses defaull thrasholds (10/90%).

Selects the waveform data format, where nis 8 or
16 bit.

Digitize waveform data.
Enable date acquistiion for each trigger svent.

Measure input signal AC RMS wvaltage and read the
measutement results. yyn is the measursment
6Urce,

Measure input signal pariod and read the
measurement results. yyn is the measurement
SOUrRCH.

Parform a configured measurement, and return
measutament resulls. xxx is the specific
maasurement. ¥ 00 blank, reads a DC voltage
measurament.if READ? executed, will raad the
last configured measurement.

Preset the questionable enable regisiers.
Read the Calibration register.

Perdorm an Autoscale.

Read waveform data from the Oscilloscope. yyn
is the cument location of the data.

Read preambie data from the Oscilloscope. yyn is
the current location of the data

Specily the trigger kbvel.
Select the rising or faling edge for the trigger.
Select the source that will produce the trigger.
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LT
Reset Conditions

When the Oscilloscope is sent a *RST (reset), certain command
parameters are set to their default values. Unless these parameters
are changed prior to performing the measurement, the reset values

will be used.

Table 5-2 lists the reset values for the Oscilloscope moduale.  All
parameters not listed will remain in the state last selected.

Table 5-2. *RST (Reset) Conditions and Values
Parameter Delault Description
CALibration
TNUL 0 Time nulls to 0 seconds.
CORRaction
:AFACior 1:1 Probe attenuation factor is 1:1 on ail
inputs.
CALCulate
‘MATHI and 2 OFF Math function 1 and 2 ofl,
{:EXPRession] INP1+INP1 Expression to add input 1 10 input 1.
FORMat
[:DATA] INTeger 8 Waveform format to 8 bit integer.
BORDer NORMal Daia read MSB 10 LSB.
NiTiate
CONTinwous AUTO Automatically sweeps.
MEASure NULL Rasaet all configurations, last
measurement is invalid.
MEMory:VME
:ADDRess 200000H External memory address space
(hex).
'SIZE GAD14H External memory size in bytes (hex).
STATe OFF External memory disabled.
OUTPut OFF Qutput tringer set to off,
ECLTrg OFF ECL trigger lines D-1 set to ofi.
‘EXTernal OFF External trigger set to off,
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Table 5-2. °*RST (Resst) Conditions and Values —Continued

Parameter Detauk Desciiption
|SENSe:]
AVERage
COUNt 1 Acquisition complete in 1 value.
[:STATes] OFF Average acquisition moda off.
TYPE SCALar Acquisition mode is scalar, complete
in 1 count,
DETector
[:FUNCtion)] SAMPle Sample mode.
MODE ATiMa Reakime sample mode.
INPut 1 Input 1 on, input 2 off.
COUPing 3 o] Coupling 1o DC on all inputs.
FiLTer
[:LPASS] OFF Internal low pass filter off on all
inputs.
‘HPASs OFF imemnal high pass filter off on all
mputs.
iIMPedance iE8 impedance o 1MQ on allinputs.
SWEep
POINI 500 Acquisition record containg 500 pts.
COMPlste 100 Asquisition complete when at 100%.
TIME ims Full scale horizontal ime (range/span)
o1 ms.
CENTar 1] Centor of range/span is 0 geconds.
:DELay 0 Sweep delay to 0 seconds.
UNK CENTer Delay referenca set to canter of
sweep.
STARL —500 ps Start of range/span is ~500 ps.
STOP +500 us Range/span stopping point is 500 ps.
VOLTage
RANGe
LOWaer -2 Bottom of range is =2 V on all inputs.
:PTPeak 4 Full scale vertical display is 4 Von all
inputs.
‘OFFSet 0 Centar range is 0 V on all inputs.
UPPer 2 Top o range is 2 V on all inputs.
TRiGger
COUPling 2 ¥ Input 2t DG TMQ.
‘ECOunt 2 Holdoft set 1o 2 counts.
HYSTeresis OFF Noise reject off.
‘LEVel o Trigger activated at 0 V.
SLOPe POSitive Positive edge trigger.
:SOURce INP1 Input 1 produces trigger.
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Measurement

Sequence

Notes

Oscilloscope measurements are most snecessfal if the following
measurement sequence is followed.

1. Determine if a firmware calibration is required (due to

time, operating temperature differences, or mesasurement
accuracy requirements). See Firmware Calibration later in
this chapter for more information.

. EKnow the signal and type of measurement. Remember,

in most cases you will not have & displayed waveform to view.
Have an understanding of the type of signal you want to
measure; its amplitude and frequency; is it repetitive? An
understanding of the signal you want to measure, and the type
of measurement being performed, will help you select the
correct oscilloscope and measurement setups. See
Measurement Considerations later in this chapter for more
information.

Set the Oscilloscope controls (input, correction, voltage,
sweep, and trigger). See Oscilloscope Setup later in this
chapter for more information.

. Set the measurement controls. See Measurement Setup

later in this chapter for more information.

. Digitize the Waveform. Digitizing the waveform ensures

that all measurements are performed using the same data,
and that the data obtained is valid. The user defines the
acquisition and completion criteria for the waveform data.
This step is performed using the INITiate command, and is
done automatically when using the MEASure commands. See
Digitizing Waveforms in this chapter for more information.

Perform the measurement, See Performing a
Measurement later in this chapter for more information.

. Read the results. See Performing a Measurement later in

this chapter for more information.

It is eritical that the oscilloscope controls are setup for the specific
measurement being performed. Just because measurement results
are obtained does not guarantee that they are correct. It is highly
recommended that all measurement resulis be analyzed to verify
authenticity. A returned +9.99999E+37 indicates an invalid
measurement.

See Appendix C, Optimizing Measurements, for additional
information on measurement techniques.
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Firmware Calibration There are two levels of calibration for the Oscilloscope module. The

Caution

Notes

Vertical Cal Procedure

Note

Note

first level, called vertical, delay, time null, and logic trigger
calibrations, can be performed by the operator. Procedures are provided
in this section. The second level of calibration should be performed
only by qualified service personnel using the service manual.

First level calibration should ONLY be performed under the following
conditions:

«  at six month intervals or every 1000 hours of use,

« if the ambient temperature changes more than 10°C from the
temperature at full calibration,

= or to optimize measurement accuracy.

Do not remove the module with power applied to the mainframe.

The firmware calibration procedures should only be performed after the
instrament has run for one hour at ambient temperature installed in the
mainframe.

It is NOT necessary to perform first lavel calibration procedures prior to
every operation.

When performing a first level calibration, all procedures should be
done in the order given.

After calibrating, you MUST perform an SYSTem:AUToscale or *RST
(reset) to return to normal operation.

Vertical calibration is performed on inputs one, two, and external using
the following procedure:

1. Set the Non-volatile RAM protection mode to OFF (if the CAL
PROTECT resistor (R208) has been removed).

If R208 has been removed, a <password> parameter is required when
changing Non-volatile RAM protection mede. <password> default is
"SYSTEM" from factory. See Chapter 6, SYSTem Subsystem for more
information,

2. Connectt the Oscilloscope Probe Comp/Cal/Trig Output conneetor
to the Input 1, 2, and EXT TRIG conmectors.

Verify that the BNC cables are not longer than 1 meter and as close in
length as possible.
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3. Load the "default” calibration data.
4. Perform clear status, reset, then preset the Oscilloscope.

5. Select and start the vertical calibration rontine. Calibration
will last for no more than 15 minutes. During calibration,
access and error LED's will be on.

Note If the calibration time exceeds 15 minutes, the calibration is invalid.
Recycle power then repeat procedure. If the condition repeats the
instrument is malfunctioning. Refer to the Service Manual for
information on correcting the malfunction before proceeding.

6. After calibration is complete (LED's to off), read the
calibration event register to verify that no errors were
generated during the procedure,

* If "0" is returned, the calibration was successful.

* If"0" is not returned, the calibration attempt was

unsuccessful. See Chapter 6, CALibrate Subsystem for
more information.

7. Disconnect cables and perform Delay Calibration Procedure.

A 35w 240 Mk
CECULCREOME

Pailact O datann:

sowr & Qoge

Figure 51. Example: Vertical Calibration Setup
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Example The following example shows how to perform a vertical calibration.
The example is written using:

o an HP-IB select eode of 7, primary address of 08, and secondary
addreas of 05 for the Oacilloscope

+ an HP Series 200/300 Computer with HP BASIC

Execute:
10 OUTPUT 70905;"CAL:SCAL:DCAL" Configure for o default calibration
routine.

20 OUTPOT 70905;“CAL:SCAL:BCALY Load default calibration data.

30 OQOUTPUT 70905;"#CLS™ Clear status.

40 OUTPUT 70905;"=RST" Resets the Oscilloscope to its default
siaie.

50 OQUTPUT 70905;"STAT:PRES" Presets the Oscilloscope.

€0 OUTPUT 70805;"CAL:SCAL:VERT" Selects verticei calibration routine.
70 CUTPDT 70905;"CAL:SCAL:BCALY Sterts vertical calibration routine
80 OUTPUT 70905;"STAT:QUES:CAL?"  Read calibration event register.

80 ENTER 70905;A Enier calibration event register results.
100 FRINT A Print calibration eveni register results.
110 END Terminate program.

Delay Cal Procedure Delay calibration is performed on inputs one and two (one at a time)
using the following procedure:

1. Verify the Vertical Cal Procedure has been performed.

2. Connect the Oscilloscope Probe Comp/Cal/Trig Output connector
to the Input I eonnector using a BNC cable.

Note Verify that the BNC cable is not longer than 1 meter.

3. Perform clear status, reset, then preset the Oscilloscope.

4. Select and start the delay calibration routine. During
calibration, the access and error LED's will be on.

Note If the calibration time exceeds I minute, the calibration is invalid.
Recyele power then repeat procedure. If the condition repeats the
instrument is malfunctioning. Refer to the Service Manual for
information on correcting the malfunction before proceeding,
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5. After calibration is complete (LED's to off), read the
calibration event register to verify that no errors were
generated during the procedure.

¢ If "0" is returned, the calibration was successful.

* If 0" is not returned, the calibration attempt was
unsuceessful. See Chapter 6, CALjbrate Subsystem for
more information.

6. Disconnect cable from input 1 and reconnect to input 2. Repeat
steps 4 and 5 for input 2.

7. When complete, disconnect BNC cable and perform Time
Null Calibration Procedure,

¥
L---

@)

Figure 5-2, Example: Delay Calibration Setup
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Example The following example shows how to perform a delay calibration. The

example is written using:

¢ an HP-IB select code of 7, primary address of 08, and secondary
address of 05 for the Oscilloscope

¢ an HP Series 200/300 Computer with HP BASIC

Execute:

10 OUTPUT ?70905;"“+~CLS™
20 OUTPUT 70505;™*RST™

30 OUTPUT 70505;"STAT:PRES®
4¢ FOR I=1 TO 2

Clear status.
Resets the Oscilloscope to its defoult
state.

Presets the Oscilloscope.
Input testing lovp.

SQ OUTPOT 70905:"CAL:SCAL:DEL INP“ZVALS{I)

60 OUTPUT 70505:*“CAL:SCAL:BCAL"
70 QUTPUT 70805;:%STAT:QUES:CAL?"
B0 ENTER 70905;B

90 PRINT B

100 PAUSE

110 NEXT I

120 END

Selects input n deloy calibration
routine (nminput I1-2),

Starte delay calibration routine.
Read calibration event register.
Pause to connect next inpul.
Repeat for input 2.

Terminate program,

Time Nuli Cal  Time Null calibration is performed on inputs one to two, and one to
Procedure EXT TRIG using the following procedure:

1. Verify the Vertical Cal and Delay Ca! Procedures have been

performed.

2. Connect the Oscilloscope Probe Comp/Cal/Trig Qutput eonnector
to both the Input 1 and Input 2 connectors.

Note Verify that the BNC cables are not longer than 1 meter and equal in

lengih.

3. Perform clear status, reset, then preset the QOscilloscope.

4. Select and start the time null calibration routine. During
calibration, the access and error LED's will be on.

Note If the calibration time exceeds 1 minute, the calibration is invalid.
Recycle power then repeat procedure. If the condition repeats the
instrument is malfunctioning. Refer to the Service Manual for
information on correcting the malfunetion hefore proceeding.
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5. Afier calibration is complete (LED's to off), read the calibration
event register to verify that no errors were generated during the
procadure,

e If"0" is returned, the calibration was successful.

* If"0" is not returned, the calibration attempt was
unsuccessful. See Chapter 6, CALibrate Subsystem for more
information.

6. Disconnect cable from input 2 and reconnect to EXT TRIG.
Repeat steps 4 and 5 for external trigger.

7. When complete, disconnect BNC cable and perform the Logic
Trigger Calibration Procedure (if necessary).

- o

o it

’_l
J
|
I
Ra Tig '
@' --d R
&

Figure 5-3. Example: Time Null Calibration Setup
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512

Example

Logic Trigger Cal
Procedure

Note

Note

The following example shows how to perferm a time null calibration.
The example is written using:

* an HP-IB select code of 7, primary address of 09, and secondary

address of 05 for the Oscilloscope
¢ an HP Series 200/300 Computer with HP BASIC
Execute:
10 QUTPUT 70905;"*CLS" Clear status,
20 OUTPUT 70905;"*RST" Raesets the Oscilloacope to its defauit
slate
30 OUTPUT 70305;"STAT:PRES® Presets the Oscilloscope.
40 OQUTPUT 70905;*CAL:SCAL:{NUL CHLTOZ"
Selects input 1 to 2 timne null
calibration routine.

50 OUTPUT 70905;"CAL:SCAL:BCAL" Starts time null calibration routine.
60 OUTPUT 70905;"STAT:QUES:CAL?"  Read culibration event register,

70 ENTER 70805:C Enter calibration event register results,
80 PRINT C Print calibration event register results.
90 PAUSE Connect cable to EXT TRIG.
100 OQUTPUT 70905:"CAL:SCAL:TNUL CHITQEXT"
Selects input I to EXT time null

100 ODTPOT 70905;:"CAL:SCAL:BCAL" Staris time null calibration reutine.
110 OUTPUT 70905:"SUMM:0UES:CALY"  Read colibration event regigter.

1206 ENTER 7080S5;D Enter calibration event register results.
130 PRINT D Print calibration event register results.
140 END Terminate program.

Logic trigger calibration is performed on input one using the
following procedure:

It is NOT necessary to perform this procedure unless very accurate
delay by time triggering is required during measurements.
If this procedure is not performed, and protection of the calibration data

in non-volatile RAM is desired, set the Non-volatile RAM protection
mode to ON (SYST:NVPR ON,<password>).

1. Verify the Vertical Cal, Delay Cal, and Time Null Cal
procedures have been performed.

2. Connect the Oscilloscope Probe Comp/Cal/Trig Output connector
to the Input 1 connector using a BNC cable.

Verify that the BNC cable is not longer than 1 meter.
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3. Read the calibration register to verify that no errors are present.
*  If"0"is returned, proceed with step 5.

* If"0" is not returned, the Logic Trigger calibration must be
terminated, and the cause of the error corrected. See Chapter
6, CALibrate Subsystem for more information.

4. Perform clear status, reset, then preset the Oscilloscope.

3. Select and start the logic trigger calibration routine. Verify that
the TRIG'D LED flashes during calibration.

6. After calibration is complete (LED's to off), read the calibration
register to verify that no errors were generated during the
procedure,

* I "0" is returned, the calibration was successful.

* If"0"is not returned, the calibration attempt was
unsuccessful. See Chapter 6, CALibrate Subsystem for more
information.

7. Disconnect BNC cable and set the Non-volatile RAM protection
mede to ON (if desired and resistor R208 has been removed).

[0]

Figure 5-4. Example: Logic Trigger Calibration Setup
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Example The following example shows how to perform a logic trigger
calibration. The example is written using;

* an HP-IB select code of 7, primary address of 09, and secondary

address of 05 for the Oscilloscope
s an HP Series 2000300 Computer with HP BASIC

Execute:

10 OQUTPUT 10905;"*CLS" Clear status.

20 OUTPOUT 70905;"+*RST" Resets the Qucilloscape to its
defauil state.

30 OUTPUT 70905;™STAT:FRES" FPresets the Oscilloscope.

40 OUTFUT 70905;"CAL:SCAL:LTC* Selects logic trigper calibration
routine,

50 OUTPUT 70905;"CAL:SCAL:BCAL® Starte logic trigger calibration
rouiine.

60 OUTPUT 70905;*STAT: QUBS:CAL2?" Read caiibration event register,

70 ENTER 70905;E Enter calibration event register
results,

80 PRINT E Print calibration event register
results.

$0 END Terminate program.
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Starting a
Measurement

Unknown Input Signal

Note

Measurement
Considerations

Before configuring the Oscilloscope to perform a specific
measurement, it is very beneficial to know about the signal being
measured, and the type of measurement being performed.

If the input signal is unknown, SYSTem:AUToscale can be used with
any MEASure? query to quickly determine some of the eritical input
signal parameters.

The following example shows how to perform a frequency
measurement on a signal connected to Input 1. The example is
written using:

e an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

* an HP Series 200/300 Computer with HP BASIC

Execute:
5 DIM Reaults$[500]) String for data.
10 OUTPUT 70905;"*CLS" Clear status.
20 OUTPOT 70905; "«RST" Resets the Oscilloscope to its
defoult state,
30 QUIPUT 70905; "SYST:AUT™ Perform autoscale.
40 OUTPUT 7090%5;"MEAS:VOLT:FREQ? (GINPL}"
Mecsure input 1 frequency.
50 ENWIER 70905;Results Enter measurement results.
€0 PRINT Results Print measurement results.
70 END Terminate program.

Performing certain measurements will return invalid data
{+0.99999E+37) because the proper portion of the waveform was not
present during the measurements.

See Appendix C, Optimizing Measurements, for additional
information on measurement techniques.

In order to make a specific measurement, the portion of the waveform
required for that measurement must be setup and present on the
oscilloscope. For example, to measure:
* Period or frequency - a minimum of one complete cycle must
be present.
¢ Pulse width - the entire pulse must be present.
* Rise Time - the leading (positive-going) edge of the waveform
must be present.
* Fall Time - the trailing (negative-going) edge of the waveform
must be present.
Performing this function on an Oscilloscope with a display is a
comparatively simple task. However, when the display is removed,
certain steps must be taken to assure the correct Oscilloscope and
measurement set-ups are performed prior to the actual measurement.
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Oscilloscope Setup  Before a specific measurement can be performed, it is necessary to
setup the Oscilloscope controls. The settings are dependent on the
input signal and the desired measurement being performed. There
are two ways to set these controls;

* Automatic (nzing SYSTem:AUToscale).
¢ Manual - User enters desired values.
Automatic

When selected, the Oscilloscope automatically evaluates the input
signals present at inputs 1-2, and then sets the controls to present the
signal, You set up the oscilloscope with the following command:

SYSTem:AUToscale

Note Autoscale should only be used with relatively stable input signals
having a duty cycle of greater than 0.5% and a frequency greater than
S50Hz.

Instructions for manual selection of the Input, Correction, Voltage,
Sweep, and Triggering controls are provided later in this section.

Input Setup This section discusses the vertical or input controls you ¢an program
with the INPut command. These controls allow the selection of:

¢ Inpui State

* Input Coupling

* Input Impedance
¢ Input Filter State

Note The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL INPut commands available, see
Chapter 6, [SENSe:] subsystemn.

Input State

Each input can be enabled or disabled. Input 1 is on, and input 2 is off
at reset. You enable an input with the following command:

MNPn:STAT xxx (n=input number and xxx = ON or OFF)
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Correction Setup

Note

Note

Input Coupling

Coupling for each input can be set to AC, DC. DC Coupling is selected at
reset. You select coupling with the following command:

INPR:COUP xxx {n=input number and xxx = AC, DC)

Input impsdance

Impedance for each input can be set to 1MQ or 50Q. 1MQ is selected at
reset. You select impedance with the following command:

INPR:IMP  xxx (n=input pumber and xxx = 50 or 1E8)
Input Filter State

Two input filters are selectabie to provide low-pass (BW=30 MHz) or
high-pass (BW=450 Hz) filtering. Both filters are disabled at reset.

You enable the low-pass filter with the following command:
INPA:FILTLPAS xxxx  (n=input number and xxx = ON or OFF)

You enable the high-pass filter with the following command (must be in
AC coupled mode (INPn:COUP AC):

INPR:FILT:HPAS xxx  (n=input number and xxx = ON or OFF)

This section discusses the vertieal or input controls you can program
with the CORRection command. These controls allow the selection of:

* Input Probe Attenuation

The following discussion is intended to provide only a brief overview of
the necessary commands required for basic operation. For a complete
list and description of ALL available correction commands, see Chapter
6, [SENSe:] subsystem.

input Probe Attenuation

Probe attenuation factor for each input can be entered from 0.9:1 to
1000.0:1 to match the probe currently connected at the input. 1:1is
selected at reset. You enter probe attenuation factor with the following
command:

CORRn:AFAC xxx (n=input number and xxx = value)

Changing probe attenuation from 1:1 will effect current settings of input
range and offset.
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Voltage Setup This section discusses the vertical or input controls you can program
with the VOLTage command. These controis allow the selection of:

¢ Input Offeet
* Input Range

Note The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available voltage commands, see
Chapter 6, [SENSe:] subgystem.

Input Ofiset

Offset voltage for each input can be entered to a level depending on
the current full scale range (PTPeak) selection. 0 wvolts is selected at
reset. You enter offset with the following command:

VOLYn:RANG:OFFS xxx {n=Input number and xxx = value in
volts)

input Range

Full scale (not per division) vertical axis for each input can be
entered from 8 mV to 40 V. 4 volts is selected at reset. You enter
vertical full scale range with the following command:

VOLTn:RANG:PTP xxx (nzinput number and xax = value in
voits)
Note Changes in probe attenuation will effect current settings of input

range and offset.

Sweep Setup  This section discusses the time base or horizontal controls you can
program with the SWEep command. These controls allow the
selection of:

* Range
*  Delay
¢ Reference

Note The following discussion is intended to provide only a brief overview
of the necessary commands required for basie operation. For a
complete list and description of ALL available sweep commands, see
Chapter 6, [SENSe:] subsystem.

Full scale (not per division) horizontal axis can be entered from 10 ns
to 50 seconds. 1 ms is selected at reset. You enter horizontal full
scale range with the following command:

SWE:TIME:RANG xxx {xxx = value in secands)
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Delay

The sweep delay (time interval between trigger event and sweep delay
reference point) can be set to a value depending on the current full
scale range (TIME) selected. 0 seconds is selected at reset. See
Reference below for more information. You seleet sweep delay with
the following command:

SWE:TIME:DEL xxx (xxx = value in seconds 4 or -)
Reference

Three different settings are available that control the sweep reference
point. STARt, CENTer, or STOP sets the reference to the left, center,
or right of the sweep, respectively. CENTer is selected at reset. Refer
to Delay earlier in this section for more information. You enter
reference with the following command:

SWE:TIME:DEL:LINK xxx (xxx = STAR, CENT, or STOP)

Trigger Setup  This section discusses the trigger controls you can program with the
TRIGger command. These controls allow the selection of:

* Holdoff

¢ Level

¢ Noise Rejection
¢ Slope

« Source

Note The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available triggering commands,
see Chapter 6, TRIGger subsystem.

Holdoti

Holdoff (disabling of trigger cirenit for specific duration) can be set to
a count from 2 to 16 million. 2 is selected at reset. You select holdoff
with the following command:

TAIG:ECO xxx  (xxx = value in events)
Laevel

Active trigger level voltage can be entered to a value dependent on
VOLTage:PTPeak and :OFFSet settings as follows:

20.75 of salected range from current offset

0 volts is selected at reset. You enter trigger level with the following
command:

TRIG:LEV xxx (xxx = value In voity)
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Nolse Rejection

Noise rejection can be turned ON or OFF for the selected SOURce.
Aids in eliminating false triggering. OFF is selected at reset. You
enable noise rejection with the following command:

TRIGHYST xxx  (xxx = ON or OFF)
Slope

The POSitive (rising) or NEGative (falling) edge of the input signal
can be selected as the trigger event for the selected source. POSitive is
selected :it reset. You select trigger slope with the following
command:

TRIG:SLOP xxx  (oxx = POS or NEG)
Source

The trigger source can be selected from one of the input signals
(INPut 1-2), from the external trigger signal (EXT TRIG), or from
one of two bus lines (ECLTrg 0-1). Only one trigger source can be
specified at a time. INPut 1 is selected at reset. You select trigger
source with the following command:

TRIG:SCUR xxx Oox = NP1, INP2, EXT, ECLTO or ECLTH)

5-20 Using the Oscilloscope with SCPI

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Measurement SOII.IP After the input, correction, voltage, sweep, and triggering controls are
setup, it is necessary to set any unique measurement parameters prior
to performing the actual measurement.

Note The only user defined measurement parameters available in SCPI
are the upper and lower threshold limits during rise time and fall
time measurements. These parameters are sent with the CONFigure
or MEASyre command. See Performing a Measurement later in this
chapter for more information.
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Digitizing Waveforms waveforms can be digitized to provide a waveform that fulfills user
defined acquisition and completion criteria. The resulting waveform
can be measured by the Oscilloscope or passed to the controller as a
numerical representation. In addition, preamble data is passed to the
controller 5o the digitized data can be interpreted. The user can
specify exactly what the digitized information will contain, how the
waveform is acquired, when the waveform is complete, and the
format of the digitized information. Use the following sequence to
assist in digitizing waveforms:

1. Waveform Acquisition: Defines the data type, completion
criteria, number of averages, and number of data points for
data acquisition. See Acquigition in this section for more
information.

2. Digitize the Waveform: Acquires data on the specified
input, stores the data in the input buffer, then stops the
acquisition. See Digitize in this chapter for more information.

3. Measure the Waveform: All measurements made by the
Oscilloscope are now performed on the same data. See
Performing a Measurement in this chapter for more
information.

Note When using the CONFigure commands to perform & measurement, a
digitize is performed when the INTTiate or READ? commands are
executed. When using the MEASure commands to perform a
measurement, a digitize is sutomatically performed.

4 Waveform Disposition: When the data is going to/from the
bus, it defines where to get the data, the format the data is to be
in, reads the digitized waveform data, and reads the preamble
data. See Dizposition in this section for more information.

Acquisition  This section discusses the aequisition controls you can program with
the [SENSe:] command. These controls allow the selection of:

* Type
¢ Completion Criteria
* Count

* Points

Note The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available acquisition
commands, see Chapter 6, [SENSe:] subsystem.
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Type
Four different modes define the type of acquisition that will take place
when the INTTiate(:IMMediate] command is executed. See Chapter 6,
[SENSe:]AVERage[:STATe], [SENSe:IAVERage TYPE, and
[SENSe:)DETector:MODE, for information on SCALar, AVERage,
ENVelope, and RAWData modes. SCALar is selected at reset. You
select acquisition type with the following command(s);
AVE xxx {(xx = ON or OFF)
AND
AVE:TYPE xxx {xox = SCAL or ENV)
AND
DET:MODE xxx (xxx = RTIMs or REPetitiva)

Compietion Criteria

Completion criteria for an acquisition can be entered from 0 to 100%.
100% is selected at reset. You enter completion criteria with the
following command:

SWE:POIN:COMP xxx (xx = 0 to 100)

Count

The number of points {from 1 to 2048) to be averaged for each aequisition
can be entered (Average mode), or the number of times a bucket is hit
(Envelope mode). Count is not effective in Raw Data mode. 8 is selected
at reset. You enter counts with the following command:

AVER:COUN xxx  (xxx = 1 to 2048)
Points

The number of paints for each acquisition record can be entered
depending on the sample mode. During repetitive mode, 500 is the only
acceptable value. During realtime mode, 500 and 8000 are acceptable.
500 is selected at reset. You enter points with the following command:

SWE:POIN xxx {xxx = 500 or B000)

Digitize  The INITiate[:TMMediate) command causes an acquisition to take
place on the enahled input(s) with the resulting data placed in the input
buffer. Upon completicn, the data acquisition is stopped. Inputs are
enabled using the INPut{:STATe] command. See Chapter 6, INITiate
subsystem for more information. You digitize with the following

command:
iNITiate{:IMMediata]

Note See Appendix C, Optimizing Measurements, for additional information
on measurement techniques.
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Disposition  This section discusses the disposition controls you can program with
the TRACe command. These controls allow the selection of:

¢ Format

* Reading Waveform Data
* Reading Preamble Data

¢ Uzsing the Digitized Data

Note The following disenssion is intended to provide only a brief overview
of the necessary commands required for basic operation, For a
complete list and description of ALL available waveform commands,
see Chapter 6, TRACe subsystem.

Format

Two different formats are available to format digitized data when
retrieved from the instrument. See Chapter 6, FORMat{:DATA] for
information on 8 bit and 16 bit integer formats. 8 bit is selected at
turn-on or reset. You select format with the following command;

FORM INTxxx (xxx = 8 or 16)
Reading Waveform Data
The digitized data is read over the bus from the waveform memory,
input buffer, or math function. You read digitized data with the
following query:

TRAC? xxx  (xux=INP1-2, MATH1-2, or WMEM1-4)

Reading Preamble Data

The interpretation (preamble) data is read over the bus from the
waveform memory, input buffer, or math function. This data is used
to interpret the waveform data. You read preamble data with the
following query:

TRAC:-PRE? xxx {xxx=INP1.2, MATH1-2, or WMEM1-4)
Using the Digitized Data

The returned data is read from the instrument starting at the left-
most point on the sctive waveform, and must be scaled for useful
interpretation. The values needed to perform this task X and Y
coordinates) are included in the preamble data. See Chapter 6,
TRACe subsystem for more information.
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Exampie: Digitize a
Waveform and Send
Data to the Controller

This example uses the Oscilloscope module to digitize a waveform
from INPut 1, and send the results (waveform and preamble) to the
controller. The waveform will be complete when 500 points have been

averaged at least four times. The digitized data sent to the controller is

INPUT
SIG

to be in 8 bit format.
WAVEFORM WAVEFORM
ACQUISITION DISPOSITION] o REAMBLE
DATA
i | ‘ R

DIGITIZE
WAVEFORM

WAVEFORM [ DATA
INPUT { MEMORIES |EREAMBLE |

BUFFER Q ATA? GONTROLLER
| PREAMBLE, |

?

= MEASURE | RESULTS
DATA

Figure 5-5. Example: Digltizing Waveforms

The example is written using:

* an HP-IB select code of 7, primary address of 09, and secondary
address of 05 for the Oscilloscope

¢ an HP Series 200/300 Computer with HP BASIC

Execute;
10 0IM Pre$[100] String for preamble data.
20 INTEGER Waveform(2000) Temporary dimension for
waveform data.
30 GUTPOT 70905;"*CLS" Clear status.
40 QUTPUT 70905;"*RST™ Reseis the Oscilloscope to its
default state (table 3-2).
50 OUTPUT 70905;"SYST:AUT® Perform an autoscale.
€0 OUTPUT 70905;"AVER ON* Acgquisition type to average,
70 OUTPUT T10905;"AVER:COUN 4= Number of averages to 4.
B0 OUTPUT 70905; “SWE:POIN:COMP 100" Completion eriterin to 100%.
90 OUTPUT 7050%;:"SWE:POIN 500" Data record to 500 points.
100 OUTPUT 70505;*INP1 ON® Input 1 ig the source.
110 QUIPUT T09C5;*AROR™ Stop all data acquisition.
120 OQUTPUT T0905;“INIT™ Digitize input 1 and place data in
input owtpul buffer.
130 OUTPUT 708057 "FORM INT B% f.imfw waveform daic is 8
14C OQUTPUT T090S;"TRAC:PRE? INP1% Read preamble data from input 1.
150 ENTER 70%05:Pre Enter preamble daia.

— CONTINVED—
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Comments

160 OUTPUT 70905;"TRAC:DATA? INP1™ Read waveform data from input
1

170 GOSUB Get_data Go to a subroutine that will read
the header to determine the sive of
the waveform data, then re-
dimension the waveform
array.

lec sTOP Stop the main program.

180 !

200 Get_data: ! Dato retrieve routine,

210 ERTER 70905 USING "#,1A";One_char$ Enter one character at o time.
220 IF One char$="§" THEN Found_pound Jf "#" read, 26 t0 the read routing.
230 GOTO 210 Loop to read next character,

240 Found_pound: !

250 ENTER 70905 USING ™#,1D%;Digits Read and save first digit ofter "#".
260 ENTER 70905 USING *#,"sVALS (Digits)&"D*; Langth

Read the naxt XXX characters as
the record length, where XXX is
specified by Digics,

270 REDIM Waveform(l:Length) Re-dimension Waveform to the
aciual record size,

280 ENTER 70905 USING "#,B";Waveform(*) Enter waveform data.

290 ENTER 70905 USING "#,B";Crlf Read carriage return.

300 RETURN Return to the main program.

310 END Terminate program.

Block Data. Both preamble and waveform data is "definite-length
block response data”. This method allows any type of deviee-dependent
data to be transmitted over the system interface as a series of 8-bit bi-
nary data types. This is particularly vseful for sending large quanti-
ties of data or 8-bit extended ASCII codes. The syntax is a pound sign
(#) followed by a non-zero digit representing the number of digits in the
decimal integer. After the non-zero digit is the decima) integer that
states the number of 8-bit data bytes being sent, followed by actual data.
For example, for transmitting 1024 bytes of data, the syntax is:

$#41024<1024 bytes of datad><term>
Nurmber of digits _]
Nurber of bytes

Actual Data
Terminator

Reading Block Daa. The example program (lines 200 to 300) finds
the "#" sign, reads the number of digits and number of bytes, then re-
defines the field to the correct length. This method will work for all

definite-length block response returned data (e.g., TRACe[:DATAY.

When to Read Preambile. The preamble should be read prior to the
waveform data,

When to Read Waveform Data. To obtain waveform data, you must
specify the TRACe parameters for the waveform data prior to sending
the TRACe[:DATA)? query. After receiving the :DATA? query, the
instrument will start passing the waveform information to the
controller when addressed to talk.
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Performing a
Measurement

After the Oscilloscope and measurement have been setup, the actual
measurement ean be performed. Because SCPI supports a number of
different "levels” of commands, a number of different commands ean
be used to select and perform the same measurement funetion.

For example, the MEASure and CONFigure commands will each setup
a FREQuency measurement. The illustration below shows how the
MEASure and CONFigure commands differ in how they are used with
READ?, INITiate, and FETCh? commands, and how they all perform
the same measurement and get the data to the cutput budfer.

(© conr:vout-PrEQ )

CONF: VOLT: FREQ
NIY

wavEFORM_| cHannEL | MEag | ouTpuT
( INIT )_ﬁ'l'_'a BUFFER | DATA | BUFFER

MEAS: VOLT. FREQ?

. N ouTPUT
(@ reav:vourFRE? ) IR BUFFER
— . —— — m -------------------
LT N .| outeut
(@uess:vour-rrEn ) MEAS DATA BUFFER

(@FETG:VOL‘I‘:FFIEQ? )— --------- P

(@ cow:voL:FREQ )

Notes

The following discussion is intended to provide only a brief overview of
the necessary commands required for basic operation. For a complete
list and description of ALL available measurement commands, see
Chapter 6, CONFigure, INITiate, READ, FET'Ch, and MEASure
subsystems.

Remember, just because measurement results are obtained does not
guarantee that they are correct. It is highly recommended that all
measurement results be analyzed to verify authenticity. Incorrect
oscilloscope and measurement setup can cause undesirable
measurement resulis. A returned +9.99999E+37 indicates an invalid
measurement.

See Appendix C, Optimizing Measurements, for additional information
on measurement techniques.
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MEASure

MEASure is used to configure, initiate, and perform a measurement,
then read the results. You select and perform a measurement with the
following query:

MEAS:VOLT:function? (@xxxn)

(xxxn = input, wavelorm memory, or math number

function = AC, AMPL, [DC), DCYC, FALL:OVER, FALL:PRE,
FALL:-TIME, FREQ, FTIM, HIGH, LOW, MAX, MIN, NDUT, NWID,
PDUT, PER, PWID, RISE:OVER, RISE:PRE, RISE:TIME, RTIM,
TMAX, TMIN)

The measurement data obtained is stored in the output buffer. An
enter statement can be used to transfer this data to the computer.

Note On rise time and fall time measurements, the user can enter upper
and lower threshold parameters.

CONFIgure |

CONPFigure only sets up the configuration, and does not perform the
actual measurement. You configure for a measarement with the
following query:

CONF:VOLT:function? (@xxxn)

{(oxen = input, wavelarm memery, or math number

function = AC, AMPL, [DC], DCYC, FALL:OVER, FALL:PRE,
FALL:TIME, FREQ, FTIM, HIGH, LOW, MAX, MIN, NDUT, NWID,
PDUT, PER, PWID, RISE:OVER, RISE:PRE, RISE:TIME, RTIM,
TMAX, TMiIN)

Once the selected measurement is configured, the measurement is
performed using a READ? or INITiate command.

Note On rise time and fall time measurements, the user can enter upper
and lower threshold parameters.
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READ?

READ? performs a configured measurement and transfers the result
to the output buffer. The actual measurement that is performed
depends on if the function is included with the read query.

You perform and read the last configured measurement with the
following query:

READ?

You perform and read a specific configured measurement with the
following query:

READ:VOLT:function? (function = AC, AMPL, [DC], DCYC,
FALL:OVER, FALL:PRE, FALL:TIME,
FREQ, FTIM, HIGH, LOW, MAX,
MIN, NDUT, NWID, PDUT. PER,
PWID, RISE:OVER, RISE:PRE,
RISE:TIME, RTIM, TMAX, TMIN)

In either cage, the measurement result is then available to be
transferred into the computer.

Notes Remember, just becanse measurement results are obtained does not
guarantee that they are correct. It is highly recommended that all
measurement results be analyzed to verify authenticity. Incorrect
oscilloscope and measurement setup can cause undesirable
measurement results. A returned +9.909090E+37 indicates an
invalid measurement.

See Appendix C, Optimizing Measurements, for additional
information on measurement techniques.

INITIate
INITiate has two commands that each perform a different task.

INITiate[:IMMediate] performs the configured measurement and
transfers the result to the input buffer. You perform a configured
measurement on all enabled inputs with the following command:

INIT

Note You must perform an ABORt prior to executing the
INITiatel:IMMediate] command.

The selected measurement is performed, and the data is stored in
input buffer. Use the FETCh? query to transfer the result from
input buffer {0 the output buffer.

INITiate:CONTinuous selects tha sweep modes that are available.
INITiate:CONTinuous ON requires a trigger event for each
sweep. INITiate:CONTinuous OFF requires an
INITiate[:IMMediate) command for each sweep. OFF is selected
at reset. You select sweep mode with the following command:

NIT:CONT xxx {xxx = ON or OFF)
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Notes

FETCh?

FETCh? retrieves the meagurement information from the input
buffer, waveform memory, or math function, and transfers it to the
cutput buffer. The actual measurement result that is retrieved
depends on if the function is included with the fetch query.

You retrieve the last measurement result with the following query:
FETC?

You retrieve specific measurement results with the following query:

FETC:VOLT:function? {function = AC, AMPL, [DC], DCYC,
FALL:OVER, FALL:PRE, FALL:TIME,
FREQ, FTIM, HIGH, LOW, MAX,
MIN, NDUT, NWID, PDUT, PER,
PWID, RISE:OVER, RISE:PRE,
RISE:TIME, RTIM, TMAX, TMIN)

In either case, the measurement result is then available to be
transferred into the computer.

Remember, just beeanse measurement results are obtained does not

guarantee that they are correct, It is highly recommended that all
measurement results be analyzed to verify anthenticity. Incorrect
oscilloscope and measurement setup can cause undesirable

measurement results. A returned +9.99999E+37 indicates an invalid
measurement.

See Appendix C, Optimizing Measurements, for additional
information on measurement techniques.
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Measurement
Examples

Caution

Note

The following is a list of examples provided to illustrate using SCPI
commands to perform basic measurements/functions using the
Oscilloscope module.

¢ Autoscale Period Measurement
e Manual Rise Time Measurement
* Manuzl Rise Time and Fall Time Measarement
¢ AC Voltage Measurement
¢ Using the Backplane Trigger
AN the examples are written using:

e an HP-IB gelect code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

¢ an HP Series 200/300 Computer with HP BASIC

MAXIMUM INPUT VOLTAGE. The maximum voltage that can be
applied to the two input connectors is § Vrms at 508 or 1250 V
(de+peak ac<10 kHz) at 1IMQ.

The following examples are intended to provide only a brief overview
of the necessary commands required for basic operation. However,
these examples can be used to provide a good starting point for much
more complex programs. For a complete list and description of ALL
SCPI commands, see Chapter 6.
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Example: Autoscale
Period Measurement

Thi

s example uses the Oscilloscope module to measure the period

of an unknown signal connected to Input 2.

Caution

MAXIMUM INPUT VOLTAGE. The maximum voltage that can be

applied to any of the two input connectors is 5 Vrms at 500 or 250 V
(de+peak ac<10 kHz) at 1ML using a 1:1 Probe.

Note

Diseonnect any signal on input 1.

" —

OSCILLOSCOPE
MODULE

Figure 5-6. Example: Auloscale Period Measurement

Execute:
10 QUTEUT 70905;"~CLS"™ Clear status.
- M " . .
20 OUTPUT 70905;%*RST Revets :m::;a:
30 OUTPUT 70905;"SYST:AQT" Perform autoscale,
40 OUTPUT 70905;:*MEAS :VOLT:PER? (8INPZ)™
Measure input signal period, and
read the measuremant resulls
50 ENTER 70905;Results Enter measuremant resulis.
€0 PRINT Results Print mecsurement resulls.
70 END Terminate program.
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Comments Signal Connection. An input signal must be connected to the
Oscilloscope before initiating autoscale, and remain eonnected until
the measurement is terminated.

Multiple Signal Connection using Autoscale. When more than
one Oscilloscope input is connected to a signal source, initiating
autoscale will setup the Oscilioscope controls using the signal
connected closest to input 1. If a signal is not found on input 1 then
input 2 is used.

Measuremaent Time. The time it takes to complete 2 measnrement is
dependent on the input slgnal acguigition type, and completion
criteria. Under certain circumstances, a single measurement can
take many hours to complete. See Appendix C, Optimizing
Measurements, for additional information on measurement
techniques.
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Example: Manual This example uses the Oscilloscope module to measure the rise time
Rise Time of a signal connected to Input 1 using a 1MQ 10:1 probe. The expected
Measurement inputisa 1.5V clock at 1 MHz. The upper threshold value should be set
to 80% and the lower threshold value should be set to 20%. The user is
;:oﬁﬁed if returned measurement results are not within specified
imits.

Note When measuring rise time, the leading (positive-going) edge of the
waveform must be present. In order to obtain accurate results (example
signal is a clock-minimum rise time):

* the sweep should be setup 50 the rising edge is maximized over
the time base range, and

* the trigger should be set so0 the rising edge is centered.

L=

OSCILLOSCOPE
MODULE

Figure 5-7. Example: Manual Rise Time Measurement
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Execute:

19
20

30

40

50

6D
70

80

a0

100

110
120

130
140

QUTFUT
OuTRUT

OUTPUT

oUTPUT

ouUTPUT

oUTRUT
OUTPUT

oUTPUT

CUTPUT

QUTPUT

TO9038 ; *+CLEY
10905; " *RST"

70905;"CORR1 :AFAC 10*

10905; "VOLT1 :RANG PTP 2"

70908y "SWE ; TIME : RANG 1COOE-8"

70905 ; “TRIG: SOUR INPL™
T0305; *TRIG: 51OP POS™

70905 “TRIG: LEV {,75%

Clear status.

Resets the Oscilloseope to its
default state (table 5-2),

Set input 1 probe attenuation
factor at 10:1.

Set input 1 full scale vertical range
to 2 volts (expected input is 1.5V).
Set full scale horizontal range to
100 ns (expected period).
Trigger source to input 1,

Trwer ""E‘ to positive (to ensire
rising edge is displayed).

Trigger level to 0.75 volisz (one-
half the expected input).

TO90E ; "CONF : VOLT+RTIM 20,80 (QINPL)"™

70805 ; "READ : VOLT : RTIM?™

ENTER 70505;Results
IF Results<21E-9 THEN 140

PRINT “Measurement out of Spac”

END

Configure input 1 for risve time
meazurement, with thresholds of
20/ 80%.

Rend rise time mecsurement
results,

Enter measurement results.

Verify measurement results are
lesq than 21 neec,

Print measurement flog.
Terminate program.

Comments

Signal Connection. An input signal must be connected to the

Oscilloscope before initiating a measurement, and remain connected
until the measurement is terminated.

Probe Attenuation Factor.

Probe attenuation (correction) factor

should be entered before the range and offset parameters. Setting the
probe attenuation factor does not change the input sensitivity, but does
scale the vertical and trigger parameters to compensate for the
entered factor.

Range. Both vertical (VOLTage) and horizontal (SWEep) RANGe
pa;‘ameters are specified for full scale axis, and not per division
values,

Moasuroment Tima. The time it takes to complete a measurement is
dependent on the input signal, acquisition type, and completion
criteria. Under certain circumstances, a single measurement can
take many hours to complete. See Appendix C, Optimizing
Measurements, for additional information on measurement
techniques.
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Example: Manual This example uses the Oscilloscope module to measure the rise time
Rise Time and Fall and fall time of a signal connected to Input 2 using a 1MQ 10:1 probe.
Timo Measuroment The expected input is a 1.5 V clock at 1 MHz. The upper threshold value
should be set to 80% and the lower threshold value should be set to 20% for
both measurements.

Note When measuring rise time, the leading (positive-going) edge of the
waveform must be present. When measuring fall time, the trailing
(negative-going) edge of the waveform must be present. In order to
obtain accurate results (example signal is a clock-minimum rise/fall
time):

* the sweep should be setup so the one complete cycle is maximized
over the time base range, and

* the trigger should be set 50 both edges are present.

5-36

Figure 5-8. Example: WManual Rise Time and Fall Time Measurement
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Executa:

10 OUTPUT 70905;"*CLS* Clear status.

20 ODTRUT 70905;"*RST™ Resets the Oscilloscope to its
default state (table 5-2).

30 OQUTPOT 70905;"CORRZ:AFAC 10" Set input 2 probe attenuation
factor at 10:1.

40 OUTPUT 70905;"VOLT2:RANG:PTF 2© Set input 2 full scole vertical range
to 2 voits (expacied input is 1.5V).

50 OCUTPUT T0905;"SWE;:TIME:RANG 200E-9~ Set full acale horizontal range to

200 ns (fwice the expected

period),
55 OUTPUT 7090S;"TRIG:SOUR INP2% Trigger source to input 2.
60 QUTPUT 7090S;“TRIG:SLOP POS" Trigger slope to positive.
70 OUTPUT T0905;"TRIG:LEV 0,75 Trigger level to 0.75 volts (one-
half the expected input).
B0 CUTPUT 70905;"CONF:VOLT:RTIM 20,80, (AINP2)™
Configure input 2 for rise time
maasurement, with thresholds of
20/80%.
90 OCUTPUT 70905;"CONF:VOLT:FTIM 20,80, (BINF2) "
Configure input 2 for e foll time
measurement, with of
20/80%.
100 OUTPUT 70805;"READ:VOLT RTIM?" Read rize time meazurement
resuits.
110 ENTER 70905;Rise_Results Enter measurement results.
120 OUTPUT 70%05;“READ:VOLT FTIM2™ Read fall time measurement
results.
130 ENTER 70905;Fall Results Enter measurement resulis.
140 FRINT Rise_Results;Fall_ Results Print resuits.
150 END Terminate program.

Comments

Signal Connection. An input signal must be connected to the
Oscilloscope before initiating 8 measurement, and remain connected
until the measurement is terminated.

Probe Attenuation Factor. Probe attenunation factor should be

entered before the range and offset parameters. Setting the probe

attenuation factor does not change the input sensitivity, but does scale

:.'he t:ertical and trigger parameters to compensate for the entered
actor.

Range. Both vertical (VOLTage) and horizontal (SWEep) RANGe
p:]nmeters are specified for full scale axis, and not per division
values.

Measuremaent Timg. The time it takes to complete 8 measurement is
dependent on the input signal, acquisition type, and completion
criteria. Under certain circumstances, a single measurement can
take many hours to complete. See Appendix C, Optimizing
Measurements, for additional information on measurement
techniques. :

Moasuremen! Parametors. Parameters for both rise time and fall
time must be sent with each command, even if the parameters are
identical for both measurements. After a measurement has been
READ?, the parameter is retumed to the defanlt eondition (10%/D0%)
for any other measurements.
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Example: AC Voltage
Measurement

Caution

Notes

This example uses the Oscilloscope module to measure the AC RMS
voltage of a signal econnected to Input 1. The expectad input is 10Vrms
(at 5002).at 1 kHz Because the input is greater than the maximum input
voltage allowed, a 10:1 at IMQ probe i5 used. Because of the impedance
mismatch, the approximate measurement result (at 500) will be
calculated.

MAXIMUM INPUT VOLTAGE. The maximum voltage that can be
applied to any of the two input connectors is 5 Vrms at 500 or £250V
{dc+peak ac<10 kHz) at IMQ using a 1:1 Probe.

For the example, the parameters are setup using autoscale, then adjusted
as required. Disconnect any signal on input 2.

SOURCE

190000

: [Imml]‘

,.

1%

—~

50Q 101 PROBE COMMAND OSCILLOSCOPE
OUTPLT 1 MG MODULE MODULE

Figure 5-9. Example: AC VoRage Measurement
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Comments

10 OUTPUT 70905;"*CLS" Clear status.

20 OUTPUT T0905;"*RST" Resets the Oucilloscope 1o its
default state (table 5.2).

30 QUTPUT 709Q5;“CORR1:AFAC 10¢ Set input 1 probe attenuation
Jactor at 10:1.

40 OUTPUT 70505;"SYST:AUT™ Perform an Autoscale.

50 OUTPUY 70505;"SWE:TIME:RANG SE-3%  Set full scale horizontal renge to
Sms (to present five cycles).

60 OUTPUT 70905; MEAS:VOLT:AC {GINPL)"

Configure input 1 for AC voltage
measurement.

70 ENTER 70905:Results Enter measurement results.

B0 LET Results_A = Results/2 Calculate the measurement
results due to impedance
mismateh.

90 PRINT "Results A" Print measurement resulis.

100 ENWD Terminate program.

Signal Connection. An input signal must be ¢onnected to the
Oscilloscope before initiating a measurement, and remain connected
until the measurement is terminated.

Probe Attenuation Factor. Probe attenuation factor should be
entered before the range and offset parameters. Setting the probe
attenuation factor does not change the input sensitivity, but does scale
ge vertical and trigger parameters to compensate for the entered

toT.

Range. Both vertical (VOLTage) and horizontal (SWEep) RANGe
parameters are specified for full scale axis, and not per division
values.

Measurement Time. The time it takes to complete 8 measurement is
dependent on the input signal, acquisition type, and completion
criteria. Under certain circumstances, a single measurement can
take many hours to complete. See Appendix C, Optimizing
Measurements, for additional information on measurement
techniques.

Input Mismateh. Because the expected input is 10Vrms at 50, and a
10:1 1IMO probe is used, there is a mismateh at the input of the
Oscilloscope. The returned measurement result is halved to
compensate for the mismatch. While this will not provide an exact
representation of the source output into 500, the calculated result will
be very close.
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Example: Using The Oscilloscope is setup to perform an autoscale on a signal
a Backplane Trigger connected to input 1, then perform a frequency measurement when
triggered from ECL Trigger bus line 1. The input signal is unknown.

Caution MAXIMUM INPUT VOLTAGE. The marimum voltage that can be
applied to any of the two input cannectors is 5§ Vrms at 500 or £250 V
(de+peak ac<10 kHz) at 1ML using a 1:1 Probe.

Note For the example, the parameters are setup using autoscale, then adjusted
as required. Disconnect any signal on input 2.

INPUT 1
%‘ o
n -
o
J =
OUTPUT ECL Trig 1

Figure 5-10. Example: Using the Backplane ECL Trigger

The example is written using:

s an HP-IB select code of 7, primary address of 09, and secondary
address of 05 for the Oscilloscope

* an HP-IB select code of 7, primary address of 09, and secondary
address of 00 for the Mainframe

+ an HP Series 200/300 Computer with HP BASIC
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Execute:

10 OUTPUT T0%05; "*CLS" Cilear status.
20 OUTPUT 70905;"*RST" Resets the Oscilloscope to its
default state (table 3-2).
30 QUTRUT ?70905;"SYST:AUT™ Perform an autoscale
40 QUTPUT 70905;"TRIG:SOUR ECLT1" Trigger on ECL trigger bus line 1.
5¢ QOUTPUT 10905;"INIT:CONT ON™ Set to initinte o measurement
when a trigeer is received.
60 OUTRUT 70900; 0UTP:ECLT1:S5TAT ON™ [Enabler the command module to
output a trigger on ECLTrg line 1.
70 OUTPUT 70900; ™OUTP:ECLTL:SOUR INT Set the command module irigger
SOLrCE.
80 OUTPUT 70500;0UTP:ECLTL : IMM™ Cause ¢ Trigger (ECL trigger bus
lines).
%0 OQTPUT 70805;"CONF:VOLT:FREQ (RINPLI ™
Configure for a frequency
meazurement.
100 OOTPUT 70905;"FETC:VOLT:FREQ?™ Perﬁ:rm fregquency measurement
and return measurement resulls.
110 ENTER T0%05;Results Enter measurement resulis.
120 PRINT Results Print mensuremant results.
130 END Terminate program.

Comments Multiple Signal Connection using Autoscalé. When more than
one Oscilloscope input is connected to a si source, initiating
autoscale will setup the Oscilloscope controls using the signal
connected closest to input 1. If a signal is not found on input 1 then
input 2 is used.

Triggering ECL Trigger line 1. Any instrument in the mainframe
can send a trigger on ECLTrg line 1 using the OUTPut:ECLTrg
command. The example uses the Control Module to send the trigger
after receiving the *TRG command.

After Triggering. After the trigger is received, the frequency
measurement is initiated, and the results are returned.

Maaswrement Time. The time it takes to complete a measurement is
dependent on the input signal, acquisition type, and completion
criteria. Under certain circumstances, a single measurement can
take many hours to complete. See Appendix C, Optimizing
Meagsorements, for additional information on measurement
techniques.
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Recalling and Saving This section containg information about saving and recalling
States current Oscilloscope module states.

Storing States The *SAV <numeric_state> command saves the current instrument
state. The state number (1-48) is specified in the <rumeric_state>
parameter. All of the Oscilloscope and measurement setup
parameters are saved.

Recalling States The *RCL umeric_state> command recalls a previously saved or
existing state.

* Enter the number 0 in the <numeric_staze> parameter to recall
the configuration prior to executing the AUToscale or *RCL
commands.

¢ Enter the number (1-48) in the <rumeric_state> parameter of
the desired saved state. If *SAV was not previously executed

using the selected number, the Oscilloscope module will
generate an error,
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Recalling and Storing This section contains information about recalling and storing

Waveforms

Note

Note

current Oscilloscope module waveforms. These controls allow for:
« Storing
* Turning on input connectors
¢ Tumning off input connectors

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of these commands, see Chapter 6,
TRACe subsystem for more information.

Storing Waveforms

The TRACe[:DATA] command is used to save an active, previously
stored, or calculated waveform in a non-volatile waveform memory
location. The following waveforms are available for viewing:

INPut 1-2 - active waveform from input 1-2
WMEMory 1-4 - stored in waveform memory (non-volatile)
MATH 1-2 - calculated waveform (+~x) )

You store a waveform with the following command:

TRAC xxx,yyyy {xxx = memory destination WMEM 1-4 and
YYYY = source wavetorm INP1-2, WMEM 1-
4, or MATH1-2)

‘Whatever is present at the specified source (waveform, baseline, etc)
is what will be saved in the specified memory destination.

Turning nputs ON/OFF

The [SENSe:]INPut[:STATe] command is used to enable or disable an
input waveform. You seleet an input waveform with the following
command:

INPR xxx (n s input number and xxx = ON or OFF)

All unused inputs should be blanked. See Appendix C, Optimizing
Measurements, for additional information.
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Querying the This section summarizes the query commands you can use to

Osci oscope determine the configuration or state of the Oscilloscope, All
commands end with the "?" which puts the data into the output buffer
where you can retrieve it to your computer. See Chapter 6 for more

information.

Unless otherwise specified, <n> is the input number (1-2).

Query

CALCulate
DATA?
MATHen>:STATa?

CALbration
‘REPort? NPuten>

TNULI?

CONFigure?
FETCh{[:SCALar):VOL Tage]:<xxe]]?

FORMat
[:DATA}?
BORDer?

IN[Tiate
CONTinuous?

MEASure{:SCALar:-VCLTage
AC? [(@yyyn)]

:AMPLitude? [(@yyyn)]
{DCI? [(@yyyn))
DCYCle? [oxx>][(@yyyn))
‘FALL

XOVERshoot? [(@yyyn)]

PREShoot? [{@yyyn)]

TIME? [<xxx] [(@yyyn)]

:FREQuency? [(@vyyyn))
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Description

Calculate subsystern queries
Cakeulation data {last executed)
Maih siate, where n is the math nsmber

CAlLibration subsystem queries

Calibration report, where n is the input
number

Current tima null values for input pairs 1-2,

Last configured measurement
Configured measurement results, whare xxx
is the maasurement

Format subsystem queries
Wavelorm daia format selection
Onder bytes ara read

inttiate subsystom guoties
Initiate continudus stale

Maasura subsystem guerias

Maeasure AC RMS voitage and return resulis,
where yyyn is the source

Measure voitage amplitude and rstum
results, whare yyyn is the source

Measwe DC voltage and return results,
where yyyn is the sounce

Moasure duty cycle and return resuits,
where yyyn is the source and xxx is the
reference

Measure ovaershoot (falling edge) and return
resuits, where yyyn is the source

Measure preshoot and return results, where
yyyn is the source

Measure fafl time and return rasulls, where
yyyn is the source and xxx are the upper
and lower thrasholds

Maasure frequency and return results, where
yyyn is the source
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Querying the Oscilloscope — Continued

Unless otherwise specified, <n> jis the input number (1-2).

Query

MEASure[:SCALarj:VOLTage

(FTIMe? f<xxxs] [(@yyyn)]

HIGH? [(@yyyn)]

LOW? [({@yyyn)]

‘MAXimum? {{@yyyn)]

:MiINimum? [{@yyyn)]

NDUTycycle? [<xxx][({@yyyn)]

‘NWIDth? [<xoc-J{@yyyn)]
‘PDUTyeycla? [<oxxs@yyyn))

:PERiod? [(@yyyn))
PWIDth? [exxx=){@yyyn)]
‘RISE
:‘OVERshaot? [(@yyyn)]
‘PREShoot? [{@yyvyn)]

TIME? [<xx]] [(@yyyn)]
RTIMe [<xxx>]] [(@yyyn)]

TMAXimum? [(@yyyn)]

:TMINimum? [(@yyyn))

MEMory

VME
ADDRess?
MAP?
‘SIZE?
STATe?

Description

Measure fall time and raturn rasults, whare
yyyn is the source and xxx¢ are the upper
and lower thresholds

Measurs high voltage and return results,
where yyyn is the source

Maasure low voltags and retum results,
where yyyn is the source

Measure maximum voliage and return
rasults, whera yyyn is the source

Measure minimum voltage and ratumn results,
where yyyn is the source

Measure nagative duty cycle and return
results, where yyyn is the source and xxx
is the reference

Measure negative pulse width and retum
results, where yyyn is the source and xxx
is the relerence

Maasure positive duty cycle and retum
results, where yyyn is the source and xxx
is the relerence

Measure period and return resulls, where
yyyn is the source

Measure positive pulse width and retumn
results, whera yyyn is the source and xxx
is the reference

Meoasure overshoot (rising edge) and return
results, where yyyn is the source

Measure preshoot (rising adge) and return
resuits, where yyyn is the source

Measure rise time and relumn results, where
¥yyn is the source and xxx are the uppser
and lowsr thresholds

Maasure fise time and return resuks, where
¥yyn is the source and xxx are the upper
and lower thresholds

Retum time at maxitum voltage, where yyyn
is the source

Return tima at minimum voage, where yyyn
is the source

Memory subsystem queries

Memary address salected
Maasurement result address and size
Memory size

Overall VME memory state

Using the Oscilloscope with SCPI 546
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Querying the Oscilloscope — Continued

Unless otherwise specified, <n> is the input number (1-2).

Query
OUTPu

:ECLTrgexcoo|:STATe}?

‘EXTemnal:STATe)?

[:STATe]?

READ{[:SCALar]:VOLTags]:<xocN7?

[SENSa:]
AVERage
COUN?
[:STATe)?
TYPE?

CORRection<rr

AFAClor?
DETector

[:FUNCtion]?

MODE?
INPutcm

COUPling?
FlLTer

[:LPASS]:STATe]?
‘HPASS[:STATe]?

JAIMPedance?

[STATa}?
SWEep

POINis?

COMPlate?

TIME
CENTer?
‘DELny?

:LINK?
‘RANGe?
SPAN?
STARL?
BSTOP?

VOLTage<n

RANGe
LOWer?
‘OFFSet?
[[PTPeak]?
‘UPPer?

Using the Oscliloscope with SCPI

Description

Ouiput subsystem queries

ECL trigger bus line state, whora xxxx is Bne
number

Front panel trigger connector state

Cwerall output state

Perform a configured measurement and
retum rasults, where xxx is the
maasurement

Sense subsystem queriss

Avarage subsystom queries

Acquisition count valua

Acquistion type (average)

Acquisition type (scalar and snvelope)

Correction subsystem, where n is the input
number

Input's probe attenuation
Detactor subsystem queries

Aways retums SAMPle

Sample mode soleciod

input subsystem, where n 8 the input
number

Input's coupling

input’s low pass filter state
Input's high pass fiter state
Input’s impadance value
input's state

Sweep subsystem
Acquisition points vaiue
Acquisition complele value

Sweep conter value

Timea base delay value

Delay reference salaction

Time base fuk scale range valus

Time base full scale range value

Sweap stan valua

Sweop stop value

Voltage subsystem, whers n is the input
number

Input's lower range value
Input’s offsat value

input’s full scale range value
input’s upper range value
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Querying the Oscilloscope — Continued

Unless otherwise specified, <n> is the input number (1-2).

Query

STATus
:OPERation?
QUEStionable?

:CALibration?

(INPulens|EXTernal?

AD?
:DELay?
GAIN?
:HYSTeresis?
LTRigger?
OFFSet?
TTHUL?
‘TRIGger?
:DCALDbration?
‘PROBe?
TEST?
:ACQuisition?
AD?
:ATRigger?

DA?
LTRigger?

‘TiMebase?

AINTerpolator?
‘RAM?
:ACQuisition?
:NVOLatile?
BYSTem?
‘AOM?
:NPRotect?
BYSTem?

SYST
‘ERRor?
‘LANGuage?
‘NVPRoteot?
‘SET?
VERSIon?
TRAGCe
[:DATA]? <xxx>

POINS7T <>

:PREamble? <xxx-

TRIGyer
ECOunt?
HYSTerasis?
1LEVel?
SLOPe?
S0URce?

Desgeription

Status subsystem commands

Operation event ragister valug (irigger)

Questionable event register value

Calibration event register value

input's event register value

Input's AD event register value

Input's delay event rogister value

input’s gain event register value

input's hysteresis event register valve

Input’s logic trigger event regisier value

Inpat’s offsat avant register value

Input’s time null event register value

Input's trigger event ragistar value

Detault calibration event register value

Probe evant register value

Test event register value

Acquisition test event ragister value

Acquigition test AD event register valtue

Acquisition test analog trigger svent register
value

Acquisition test DA avent register value

Acquisition test logic trigger event ragisier
value

Acquisition test time base event register
value

Time base interpolator event register valua

RAM test event register value

Acquisition RAM test event register value

Non-volatile RAM test event register value

System RAM test event register value

ROM test event ragister value

Non-protected RAM test evem register vaie

System ROM test event regisier vaiue

System subsystem queries
Error number and message
Programming language selectad
Non-volatile RAM protect mode
Setup data (block)

SCPI revision (date and number)

Wavsform duta {block), whers xxx is the
source

Wavelorm data points value, where xxx is
the source

Preambie {(block), where xxx is the source

Trigger subsystem queries
Trigger holdoff value (avents)
Trigger noise reject selectad
Trigger level value

Trigger slope selected
Trigger source selected
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6

Oscilloscope SCPI Command Reference
L.

Using This Chapter This chapter describes Standard Commands for Programmable
Instruments (SCPI) commands and sutnmarizes IEEE 488,2 Common
{*) commands applicable to the Oscilloscope module.
See the HF E1405 User's Guide for additional information on SCPI and
common commands. This chapter contains the following sections:

¢ Command TYpes .......coorevvervmiiiinesinrroranriarennnnese Page 6-1
+ 8CPICommand Reference..........ccocovvviivniinivnnnnnn. Page 6-4
¢ Command Cross Reference to COMP commands ..... Page 6-200
¢ Commen Command Reference.......................... Page 6-207
¢ Command Quick Reference............cecvvvvvnvnnennns Page 6-217
Command Types Commands are separated into two types: [EEE 488.2 Commen

Commands and Standard Commands for Programmable Instruments
(8CGPI) Commands.

Common Command The [EEE 488.2 standard defines the Common Commands that
Format perform functions like reset, self-test, status byte query, etc. Common
commands are four or five characters in length, always begin with the
asterisk character (*), and may include one or more parameters. The
command keyword is separated from the first parameter by a space
character. Some examples of Common Commands are shown below:

*RST *CLS *STB?

SCPl Command  The SCPI commands perform functions like setting parameters,
Format performing measurements, querying instrument states, and retrieving
data. A subsystem command structure is a hierarchical structure that
usually consists of a top level (or root) command, one or more lower
level sub commands, and their parameters. The following example
shows part of a typical subsystem:

[SENSe:]
INPut<numbers>
:COUPling AC|DC
:iIMPedance?
[SENSe:] is the root command, INPut is the second level sub command
with <number> as a parameter, and :COUPling and :IMPedance? are
third level commands/queries with AC1DC as a parameter.

SCPI Command Reference 6-1
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6-2

Command Separator

Abbreviated Commands

Implled Commands

A colon (:) always separates one command from the next lower level
command as shown below:

[SENSe:]INPut<cnumber> . IMPedance?

Colons separate the root command from the second level command
(ISENSe:]INPut), and the second level from the third level query
(INPut<numbers>:IMPedance?).

The command syntax shows most commands as a mix of upper and
lower case letters. The upper case letters indicate the abbreviated
spelling for the command. For shorter program lines, send only the
abbreviated form. For better program readability, you may send the
entire command. The instrument will only accept either the
abbreviated form or the entire command.

For example, if the command syntax shows [IMPedance?, then IMP?
and IMPEDANCE? are both acceptable forms. Other forms of
IMPedance?, such as IM? will generate an error. You may use upper
or lower case lotters. Therefore, IMPEDANCE? and IMPeDaNcE? are

acceptable.

Implied commands are those which appear in square brackets ([ 1} in
the command syntax. (Note that the brackets are not part of the
command and are not sent to the instrument.) Suppose you send a
root level and second level command, but do not send the third level
implied command. In this case, the instrument assumes you intend
to use the implied command and it responds as if you had sent it.
Examine the portion of the [SENSe:] subsystem shown below:

[SENSe:]
INPUtcnumbers
:COUPling ACI|DC
:iIMPedance?

The first level command [SENSe:] is an implied command. To query
the instrument's input 1 impedance selaction, you can send either of
the fellowing command statements:

[SENS:IINP1:IMP? or INPLIMP?

SCPI Command Reference

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Paramsters Parameter Types. The following table contains explanations and
examples of parameter types you might see later in this chapter.

Parameter Type Explanations and Examples

Numeric Accapis all commonly used Secimal representaions
of numbers including optional signs, decimal points,
amnd seiantilic notatlon.

123 or 1.23E2; 123 or —1.23E2; .123, 1. 23E-1. or
1.23000E-01.

Accepts all commonly used suffixes with dacimal
representations of numbers including optional signs,
and decimal points.
1235 or 123M5; 12340HM or 1.234KOHM.

Voltage = "V~ for E-6, "MV" for E-3, "V for

£0, "Kv" for E3.
Pearcent = PCT™.
Ohms = "OHM", "KOHM" for E3, "MOHM" for

ES6.
Frequency = *HZ" for E0, "KHZ" for E3, "MHZ" for
£8, "GHZ" for ES.
Time = “PS~ for E-12, "NS” for E-9, "US" for
E-86, "MS" for E-3, "5~ for EO.
Special cases include MIN and MAX.

MIN {selacts minimum value available), and MAX
{selects maximum value available).

Booiean Represents a single Binary condition that i either el
or faise.
1orON; Oor OFF

Biock Definke block program data format specified in [EEE
488.2.

Discrete Selects from a finte number of values, These
parametors use mnemonics (o reprasent each valid
selting.

An sxample is the [SENSe:JiNPut<n> Coupling
<mode> cormmand where <mode> can be AC or DC.

Optional Parameters. Parameters shown within square brackets

(f 1) are optional parameters. (Note that the brackets are not part of the
command and are nat sent to the instrument.) If you do not specify a
value for an optional parameter, the instrument chooses a default
value. For example, consider the MEM:VME:ADDR? [<MIN | MAX>]
command. If you send the command without specifying a parameter,
the present external VME memory address is returned. If you send
the MIN parameter, the command returns the lowest address
available (2097152). If you send the MAX parameter, the command
returns the maximum address available (14647294). Be sure to place a
space between the command and the parameter,

SCPI Command Reference 63
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Linking Commands

Parameters Out of Range - Set to Limit. If an out of range
parameter is automatically adjusted to an acceptable value, bit 10 in
the STATus:QUEStionable register will be set true (1). For example,
if CORRection1:AFACtor 0.1 is entered, the value is set to 0.9 (lowest
available setting) and bit 10 is set to "1".
Linking IEEE 488.2 Common Commands with SCPI Commands.
Use a semicolon between the commands. For example:
*CLS;*"RST;CAL:REP? INP1

Linking Muitiple SCPI Commands. Use both a semicolon and e
colon between the commands. For example:

INP1:COUP AC;:SYST:ERR?

SCPI also allows several commands within the same subsystem to be
linked with a semicolon. For example:
CAL:SCAL:VERT:;:CAL:SCAL:BCAL
or
CAL:SCAL:VERT;BCAL

SCPl Command
Reference

This section deseribes the Standard Commands for Programmable
Instruments (SCPI) commands for the Oscilloscope medule.
Commands are listed alphabetically by subsystem and also
alphabetically within each subsystem. Command guides are printed
in the top margin of each page. The left guide indicatas the first
command listed on that page. The right guide indicates the last
command listed on that page. Where only a single command appears
on a page, the left and right guides will be the same.

64 SCPI Command Retference
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ABORt
ABORt

Subsystem Syntax

Example

Comments

ABORt

The ABORt command is used to stop acquiring data for the active
waveform.

ABORt

Stop acquiring data
ABCR Stop acquiring daia

* Restart Acquiring Data: Use the INITiate command to start
data acguisition.

¢+ Related Commands: INITiate:CONTinuous.

« *RST Condition: After a *RST, the instrument acts as though
an ABORt has occurred.

SCPlI Command Raferonce 65
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CALCulate
CALCulate

Note

Subsystem Syntax

:DATA?

Example

Comments

CALCulate:DATA?

The CALCulate command subsystem defines three functions that use
gignals acquired on INPuts 1-2 or stored in WMEMories 14 as
operands to create altered waveforms. The selected input ie enabled
when defined as an operand. Two different functions (MATH]1 and 2)
can be specified. The results are read using the DATA? query, and can
be transferred into waveform memory using the TRACe{:DATA)
command.

CALCulate[:STATe] acts like the master switch for the CALCulate

subsystem. If the MATH 1 or 2 states are on, a math fanction will
ONLY occur when the CALCulatel:STATe} is set to ON.

Calculations are only performed on 500 point records.

CALCulate
:DATA?
:MATH<number>
[:EXPRession} <function>»
:STATe <mode>
(STATe?
:BTATe <mode>
STATe?

CALCulate:DATA? returns the calculated results of the iast math
operation performed. The data is sent to the output buffer.

Query results of last math function

dimension statement String for data
CALC:STAT ON Enable the calculate
subsystem
CALC:MATE1l:STAT ON ‘Enable math 1 state
CALC:MATH1 (INP1-INP2) Subtract signal present on

input 2 from signal present on
input 1, retair as math 1
Query instrument to return
resulls

Enter math results into
computer

» Reading MATH 1 or 2 Results, The results of the last function
performed are read using the DATA? query. Math 1 or 2 results can
be selectively read into wave memory using the TRACe[:DATA)?
command.

« Returned Format: IEEE definite block format.
« Related Commands: TRACe[:DATA), FORMat{:DATA].

CALC:DATA?

anter aAtatemant

66 SCPt Command Reference
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CALCulate:MATH[:EXPRession) CALCulate:MATH[:EXPResslon)

:MATH[:EXPRession] CALCulate:MATBH<number>[:EXPRession] <function> is used
to algebraically sum (+), subtract (), multiply (*), differentiate
(DIFF), or integrate (INT) two defined operands (sources) and retain
the result. Results are retained in the MATH number specified.

Parameters _ _
[ Parameter | Parameter Range of Values Default
Name Type Units
number rmeric Tor2 none
function discrete (<sowrces + <souce-)| none

(< source> — <sounce>)|
{<source» + csources)|
(DIFF(<source>))
{INT{<saurce=))

SoUrce discrete INPutn (n=1to 2)
WMEMoHy 1 (=1t 4)

Example Algebraically sum input 1 with input 2 and retain results in

math]l
CALC:MATH1 (INP1-INP2) Subtract signal present on
input 2 from signal present on
input 1, retain as mathl

Comments Performing Math Functions: MATH:STATe must be ON before

calculatione can be performed.

* Math Number: Used to specify where math results are retained.
Resulting waveform can be read using the CALCulate:DATA?
query.

* Specifying Punction: Three choices are used to specify the
source(s) and math function to be performed. Parentheses "( )" are
used to specify individual functions.

(source - source) is used to algebraically subtract two defined
operands.

{rouree + source) is used to algebraically add two defined
operands.

(source » source) is used to algebraically multiply two
defined operands.

(DIFF (source | source)) is used to calculate the voltage
differences between consecutive points in time divided by the
time bucket width At an two defined operands.

(INT (source | source)) is used to calculate the integral of two
defined operands.

* Specifying Source: Inputs 1-2 and/or waveform memories 1-4
can be defined as the operands for the math function.

¢ Related Commands: CALCulate;DATA?,CALCulate:STATe,
CALCulate:MATH:STATe.

+ *RST Condition: MATH1 and 2 defaunlt to INPut1+INPutl,
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CALCulate:MATH:STATe

:MATH:STATe

Parameters

Comments

:MATH:STATe?

Parameters

Example

CALCulate:MATH:STATe?

CALCulate:MATH<number>:8TATe <mode> enables or disables
the specified math function.

Parameter Parameter Range of Values Default
Name Type Units
nnber numeric Tor2 nona
mode bookean OFFIDION none

Enabling math 1 function
CALC:MATHL1:STATE ON Enable math function 1

e Mode: Integer values can be substituted for the OFF (0) and ON
(1) parameters.

« *RST Condition: Both MATH1 and 2 default to OFF.

CALCulate:MATH<number>:STATe? returns a value to show
whether use of the math function is enabled (ON) or disabled (OFF}.
The value is sent to the output buffer.

Parameter Parameter Range ot Values Default
Name Type Units
nmumber numeric tor2 nona

Querying the math function 1 state

statement String for dale

Enable math function 1

Query instrument to return math
function siate

Enter value inio computer

dimension
CALC:MATHL ; STAT ON
CALC:MATH] :STAT?

enter stateamant

6-8 SCPI Command Reference
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CALCulate:STATe CALCulate:STATe?

:STATe CALCulate:STATe <mode> epables or disables the CALCulate
subsystem. mode enables (ON 1) or disables (OFFI0) all selected
MATH (1-2) functions.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
moos baolaan ONIOFFI10 none

Example Enabling math 1 functions

CALC:MATH1:STAT ON Enablemath 1
CALC: STAT ONM : Enable the calculate subsystem

Comments ¢« Selecting Math Functions: Use the
CALCulate:MATH<n>:STATe command to enable a specific
function. Use the CALCulate:STATe command to enable the
subsystem.

» *RST Condition: Defaults to OFF.

:STATe? CALCulate:STATe? queries the present state of the CALCulate
subsystem. The query returns ON if the calculate subsystem is
enabied or OFF if the calculate subsystem is disabled. The value is
sent to the output buffer, See CALCulate:STATe eommand for more
information.

Example Query calculate subsystem state
dimension statement ©String for data

CALC:STAT ON Enable the calculale subsystem

CALC:STAT? Query instrument io return calculote
state

enter statement Enter value into computer

SCPI Command Reference 6-9
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CALibration CALIbration:PCALIbration:ATTenuation:BCALIbration

CALibration The CALibration command subsystem contains commands to
perform probe/self calibrations, and set inpat-to-input time nulls.

Subsystem Syntax CALibration
:PCALibration
:ATTenunation
:BCALibration
INPutcnumber>
TTNULI <time>
:REPort? <input>
:SCALibration
:BCALibration
:DCALibration
:DELay <input>
:DOUTput <level>
:LTCalibration
TINUL] <input_skew>
:VERTical
TNULI <value>
‘TNUL1?

:PCALIibration:ATTenuation:BCALibration

CALibration:PCALibration:ATTenuation:BCALibration
performs an attenuation calibration on the input number specified by
the CAL:PCAL:ATT:INP<n> command. Instrument ¢alibrates input
gain at the point connected to the Probe Comp/Cal/Trig Output
connector (probe, cable, et¢). Probe attenuation is then calculated
from the results, and a correction is automatically entered in the
correct CORRection<n>:AFACtor setting.

Example Perform attenuation calibration on input 2
This example calibrates the input gain on input 2. For example, a
10:1 attenuator probe is connected to the Probe Comp/Cal/Trig OQutput
connector from the Input 2 connector.
CAL:PCAL:ATY:INP2 Attenuatior. calibration input 2
pause To connect probe to Probe
Comp [ Cal/ Trig Output from Input 2
connector
CAL:PCAL:ATT:BCAL Perform attenuation calibration.
Correction automatically stored in
INP2:PROB

Comments ¢ Valid Calibration: Input gain is corrected using calculated
probe attenuation values from 0.9:1 to 250:1. If the measured
results canse the calculated attenuation factor to be out of this

range, an error will bs generated.

+ Related Commands: CAL:PCAL:ATT :INFut<n>,
CORRection<n>:AFACtor.
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CALibration:PCALibration:AT Tenuation:INPut CALibration:PCALIbration:TNULI

:PCALibration:ATTenuation:INPut

CALibration:PCALibration:ATTenuation:INPut<sumbers>
selects the input number that will be calibrated when the
CAL:PCAL:ATT:BCAL command is executed.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 102 none

Example Set attenuation calibration input to 2
CAL:PCAL:ATT: INP2 Attenuation calibration input to 2
Comments ¢+ Related Commands: CAL:PCAL:ATT:BCALibration.

:PCALibration:TNUL!

CALibration;:PCALibration:TNUL] <fime> is used to set the
timing of input 2 to correspond with input 1. Use to eliminate any
time discrepancies between inputs and minimize input to input skew
variations. Use to manually adjust any differences in cable length.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
time Rumaric =70NS to +70NS S

Example Set time null from input 1 to 2 to 25 ns.

CAL:PCAL:TNUL 25B-9 Input 1to 2 time null to 25
ngec

Comments +« Query Time Null: Use the CALibration"TNULI? query to return
current time null settings.

e CALibrationTNUL] Command: This command is identical to
the CALibration:TNUL] command.

* Related Commands: CALibration:TNULI,
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CALibration:REPort?
:REPort?

Parameters

Comments

CALlbration:SCALIbratlion:BCALIbration

CALibration:REPort? <input> is used to query the current
calibration status of the instrument. Each input's status is queried
separately. The data is sent to the output buffer.

[ Parameter | Parameater Range of Values Default
Name Type Units
input numeric INPuta (n=1 to 2)EX Temal none

Query input 2 calibration results

dimension statemant Stringto hold data
CAL:REPort? INP2 Query input 2 calibration results
enter statemant Enter value into computer

Returned Format: The calibration results are returned in the
following format:

input1 A/D X, Gain X, Oftast X, Hysterasis X, Trigger X,
Delay X, Logic Trigger X

Input2 AD X, Gain X, Ofiset X, Hystaresis X, Trigger X,
Delay X, Time Null X

EXTemal Hysterasis X, Delay X, Time Null X

Where X is "P"=Passed, "F'=Failed, "D"=Defaulted,
“C"=Corrupted. If X prefixed by a "*", indicates a new ROM
revision without a recalibration.

Related Commands: CAL:SCAL:VERTical,

CAL:SCAL:DCALibration, CAL:SCAL:DELay,
CAL:SCAL:LTCalibration, CAL:SCAL:TNULI.

:SCALibration:BCALibration

CALibration:SCALibration:BCALibration is used to begin a self
calibration routine. The routine that is performed is dependent on the
SCALibration command configured prior to executing the
BCALibration command.

Comments

Begin a Logic Trigger Calibration
CAL:SCAL:LYC Configure logic trigger calibration
CAL:SCAL:BCAL Begin logic trigger calibration

Self Calibration: If the BCALibration command is executed
without first defining the SCALibration routine to be performed, a
bit will be set in the STATus:QUEStionable register.

Non-volatile RAM Protect Mode: The Non-volatile RAM
Protect Mode must be set to OFF prior to performing an
SCALibration routine (see SYSTem:NVPRotect).

Related Commands: CAL:SCAL:VERTical,
CAL:SCAL:DCALibration, CAL:SCAL:DELay,
CAL:SCAL:LTCalibration, CAL: SCAL'TNULI CAL:TNULI,
STATus:QUEStionable, SYSTem:NVPRotect.
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CALIbration:SCALIbration:DCALIbration CALibration:SCALIbration:DELay

:SCALibration:DCALibration

Example

Comments

:SCALibration:DELay

Parameters

Example

Comments

CALibration:SCALibration:DCALibration is used to load
"defanlt” calibration data. Default calibration data is set at the
factory and is dependent on the ROM revision currently installed.
This command should only be used by service personnel. Procedures
for performing this calibration are provided in the Service Manual,

Overwrite all existing calibration data with default
calibration data

CAL:SCAL:DCAL Corfigure for a default calibration
routine
CAL:SCAL:BCAL Load default calibration data

* Non-volatile RAM Protect Mode; The Non-volatile RAM
Protect Mode must be set to QFF prior to performing a default
calibration routine (see SYSTem:NVPRotect).

* Related Commands; CAL:SCAL:BCALibration, CAL:REPort?,
SYSTem:NVPRotect,

CALibration:SCALibration:DELay <input> performs a delay
calibration on both inputs, one at 2 time. Each input must be
connected to the front penel Probe Comp/CAL/TRIG Qutput prior to
executing the calibration routine for that input. The results are stored
and used by the instrument to maintain measurement accuracy.

Parameter Parameter Range of Values Default
Name Type Units
input numeric INPutn (=1 10 2) none

Chapter § contains an example on performing a delay

calibration

e Calibration Results: Delay calibration results can be reviewed
using the CALibration:REPort? query.

¢« Non-volatile RAM Protect Mode: The Non-volatile RAM
Protect Mode must be set to OFF prior to performing a calibration
routine (see SYSTem:NVPRuotect).

*» Related Commands: CAL:SCAL:BCALibration, CAL:REPort?,
SYSTem:NVPRotect.
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CALibration:SCAL Ibration:DOUTput CALIbration:SCALIbration:LTCallbration

:SCALibration:DOUTput CALibration:SCALibration:DOUTput <Jevel> is used to set the
output level of the Probe Comp/Cal/Trig Qutput connector to 0 volts

(ZVOLL) or 5 wolts (FVOLL).
Parameters
Parameter Parameter Range of Vakies Detault
Name Type Units _
lovel discrate ZVOLHFVOLL ncne

Example Set Probe Comp/Cal/Trig Output connector to 5 V
CAL:SCAL:DOUT FVOL DC colibrator outputto5V
Comments < *RST Condition: Defaults to ZVOLL (0 volts).
*» Related Commands: BNC.

:SCALibration:LTCalibration

CALibration:SCALibration:LTCalibration performs a logic
trigger calibration. Input 1 must be connected to the AC Calibrator
Output prior to executing the calibration routine. The resuits are stored
and used by the instrument to maintain measurement accuracy.

Example Chapier § contains an example on performing a logic trigger
calibration

Comments « Prior to Logic Trigger Calibration Execution: Prior to
executing the logic trigger calibration routine, the calibration
results must be reviewed using the CALibration:REPort? query. All
two input calibration results must indicate “P” before the logic
trigger calibration ¢an be executed.

¢ Non-volatile RAM Protect Mode: The Non-volatile RAM
Protect Mode must be set to OFF prior to performing a calibration
routine (see SYSTem:NVPRotect).

¢ Calibration Results: Logic trigger calibration results can be
reviewed using the CALibration:REPort? query.

* Related Commands: CAL:SCAL:BCALibration, CAL:REPort?,
SYSTem:NVPRotect.
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CALIbration:SCALibration:TNUL) CALibratlon:SCALIbratlon:VERTical

:SCALibration:TNULI

Parameters

Example

Comments

:SCALibration:VERTIcal

Comments

CALibration:SCALibration:TNUL] <input_skew> performs a
time null calibration on one set of inputs at a time. The results are
stored and nsed by the instrument to maintain measurement
aceuracy.

Parameter Parameter Range of Values Default
Name Type Units
input_skew discrote INP1TO2|INPITOEXT none

Chapter 5 contains an example on performing a time null
calibration

* Non-volatile RAM Protect Mode: The Non-volatile RAM
Proteet Mode must be set to OFF prior to performing a ealibration
routine (see SYSTem:NVPRotect).

¢ Calibration Results: Time nuill calibration results can be
reviewed using the CALibration:REPort? query.

¢ Related Commands: CAL:SCAL:BCALibration, CAL:REPort?,
SYSTem:NVPRotect.

CALibration:SCALibration:VERTical performs a vertical
calibration on both inputs simultaneously. All inputs must be
connected to the DC Calibrator Qutput prior to executing the
calibration routine. The results are stored and used by the
instrument to maintain measurement accuracy.

Chapter b contains an example on performing a vertical

calibration

* Calibration Results: Vertical calibration results can be
reviewed using the CALibration:REPort? query.,

+ Non-volatile RAM Protect Mode: The Non-volatile RAM
Protect Mode must be set to OFF prior to performing a calibration
routine (see SYSTem:NVPRotect).

* Related Commands: CALibration:SCALibration:BCALibration,
CALibration:REPort?, SYSTem:NVPRotect.
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CALibration:TNUL!

:TNULI

Parameters

Exampie

Comments

:TNULI?

Example

Comments

CALIbration:TNULI?

CALibration:TNULI] <palue> is used to set the timing of input 2 to
correspond with input 1. Used to eliminate any time discrepancies
between inputs and minimize input to input skew variations. Use to
manually adjust any differences in cable length.

Parameter Parameter Range of Values Detault
Name Type Units
valve numeric —7TONS to +70NS s

Set time null to 25 ns from input 1 to 2
CAL:TNUL 25E~9 Input I to 2 time null to 25 nsec

¢+ Query Time Null: Use the CALibration:TNULI? query to return
current time null settings.

* CALijbration:TNUL]l Command: This command is identical to
the CALibration:PCALibration:ATTenuation:TNUL] command.

* Related Commands: CAL;:PCAL-TNULI.

CALibration:TNULI? returns the currently selected time nulls (in

seconds) for inputs 1 to 2. The data is sent to the output buffer, See
CALibration:TNUL] command for more information.

Querying time nulls

CAL:TNUL 25E-9 Set input I to 2 time null to 25 nsec
CAL:THUL? Query instrument to return time nulls
enter atatement Enter value into computer

* Related Commands: CAL:PCAL:TNULI, CAL:TNULL
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CONFigure CONFigure

CONFigure The CONFigure command subsystem sets up the instrument to

perform a specified measurement, but does not perform the actual
measurement. Use INITiate/FETChl:<function>]?, or
READ(:<function>]? to initiate the measurement and read the results.

All measurements can be performed using the following methods:

The CONFigure[:3CALar):VOLTage command only configures
an input for a specific function, and DOES NOT PERFORM the
measurement. Use additional commands/queries
(READ[:<function>]?, or INIT/FETC|:<fiznction>]?) to perform the
measurement and read the result is necessary.

The MEASure configures an input for a specific function,
performs the measurement, and returns the results.

[:8CALar] specifies that a single value, not an array of
readings, will be taken. :VOLTage specifies that the voltage
characteristics of the signal will be measured.

The illustration below shows the point{s) where measurements are

taken.
RISE TIME FALL TME
s MAXimum
REFsrence . I
REFermnce g &
MDD
T TN N
sase f| L N
\jv - M N:;:} U | PREShoat ovsmal
— MINimum
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CONFigure CONFIgure

Subsystem Syntax CONFigure?
CONFigure[:SCALar)

:VOLTage
:AC [<channel_list>)
:AMPLitade [<channel_list>]
{(DC) [<channel_list>)
:DCYCle [<reference>)<channel_lisi>]
'FALL

:OVERshoot [<channel_list>)

:PREShoot [<channel_list>]

‘TIME (<lower_limit>(,<upper_limit>]] [<channel_list>)
:FREQuency [<channel_list>)

:FTIMe {<lower_limit>[,<upper_limit>]} [<channel_list>)
‘HIGH [<channel_list>]

:LOW [<channel_list>]

:MAXimum [«<ckarnel_list>]

:MINimum [<channel_list>)

NDUTyeycele [<references][<channel_list>}
:NWIDth [<referencexll<channel_list>]
PDUTycycle [<referencesli<channel_list>]
‘PERiod [<channel_list>)

:FPWIDth (<reference>][<channel_list>)
‘RISE

:OVERshoot [<channel_lizt>)

:PREShoot [<channel_list>]

TIME [<lower_limit>i,<upper_limit>]) [<channel_list>)
:RTIMe [<lower_limit>[,<upper_limit>]] (<channel_list>]
TMAXimum [<channel_list>])

TMINimum [<channel_list>]

CONFigure? CONFigure? is used 1o return the last configured measurement.
Example Configure input 1 for an AC RMS voltage measurement

dimension statement String for data

CONF :VOLT:AC (QINP1) Corfigure input 1 for an AC RMS
Voltage measurement

CONF? Instrument returns last configured
measurement
antar statement Enter value into computer

Comments + Returned Results: Returns the last configured measurement,
including parameters and channel_list (e.g. "CONF.VOLT:AC
(8INP1)"),
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CONFigure:AC CONFigure:AC

:AC CONFigure[:SCALarl:-VOLTage:AC [<channel_list>] is used to
configure the source specified by channel_list for an AC RMS voltage

measurement.
Parameters
Parameter Parameter Range of Valuas Default
Name Type Units
channel_fst numerc NPuln (ne1 to 2)) nong
WMEMoryn (n=1to 4)|
MATHN (ne110 2)

Exampie Configure input 1 for ap AC RMS voltage measurement

CONF:VOLT:AC (9INP1) Configure input 1 for an AC RMS
Voltage measurement

Comments < Measurement Specifications: See Appendices A and C for
measurement specifications.

¢ Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used,

¢ Oscilloscope Setup: The AC RMS Voltage measurement is
made using the the first cycle present. If a complete cycle is not
present, the AC RMS value of all data points is calculated.

» Executing the Meagsurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and cutput the AC RMS voltage (with ¢
volts as the reference) of the source specified.

* Related Commands: READ? INITiate, FETCh?.
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CONFIgure:AMPLItude

:AMPLitude

Parameters

Commants

CONFigure:AMPLItude

CONFigure[:SCALarl:VOLTage:AMPLitude [<channel_list>] is
used to configure the source specified by channel_list for an Amplitude
voltage measurement.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numens iNPutn (n=1 to 2)] none
WMEMotyn (n=1 10 d)}
MATHA (n=1 10 2}

Configure waveform memory 2 for an amplitude voltage
measurement

CONF ;: VOLT : AMPL (@WMEM2) Configure waveform memory
2 for an Amplitude Voltage
measurement

s Measurement Specifications: See Appendices A and C for
measurement specifications.

+« Belecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
fanction being configured for measurement. Only one source can
be specified at a time. If charnrel_list is not specified, INPutl is
used,

* Oscilloscope Setap: Amplitude voltage measurement is made
using the entire waveform. When performing a measurement on
a particular cycle, set the controls to present only that cycle.

* Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the amplitude voltage (with 0
volts as the reference) of the source specified.

e Measurement Method: The method the instrument uses to
determine voltage amplitude iz to measure HIGH and LOW, then
calculate voltage amplitude as follows:

voltage amplitude = HIGH - LOW
* Related Commands: READ?, INITiate, FETCh?.
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CONFigure[:DC]

[:DC)

Paramaters

Comments

CONFigure[:DC]

CONFigure[:SCALar};:VOLTagel:DC] [<channel_list>] is used to
configure the source specified by channel_list for a DC voltage

measerement,
Parameter Parameter Range of Values Default
Name Type Units
channel_list numetric INPutn (=1 to 2)| none
WMEMoryn (n=1 1o 4)|
MATHn (=11t 2)

Configure input 1 for a DC voltage measurement

CONF:VOLT (QINPl) Configure input 1 for a DC Voltage
megaurement

Measurement Specifications: Sce Appendices A and C for
measurement specifications.

Selecting channel_list. channel_list bas the form (@source)
where gource ie the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPut] is

used.

Oscilloscope Setup: DC Voltage measurement is made nsing
the first cycle present. If a complete eyele is not present, all
currently acquired data points are averaged.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the DC voltage (with 0 voits
as the reference) of the source specified.

Related Commands: READ?, INITiate, FETCh?.
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CONFigure:DCYCle

:DCYCle

Parameters

Comments

CONFigure:DCYCle

CONFigure{:SCALar}:-VOLTage:DCYCle
[<reference>ll<channel_list>] is used to configure the source
specified by channel_list for a Duty Cycle measurement.

[ Parameter | Parameter Range of Values Default
Name Type Units
raterance numens 0w 100 PCT
channel_bist numeric INPutr (net 10 2)| none
WMEMoryn (n=t 1o 4)
MATH? (n=1 10 2)

Configure input 2 for a duty eycle measurement at 40%

CONF: VOLT:DCYC 40, (RINP2) Configure input 2 for a Duty
Cyele measurement at 40%

¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

* Belecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

* Combinations of reference and channel_lisf. The various
combinations of reference and channel_list are entered as follows :

<reference>,<channel_list> — when selecting both parameters

<channel_{ist> — when selecting the channel list only (uses
middle defaults value (50%)

Specifying Reference: The messurement ig performed at a
specified level if the reference parameter is used. Values from 0
to 100% are accepted. reference can also be entered in voltage
units (+250,000 volts) by specifying “V" in the parameter. For
example, to set the reference to 0.2 volts, send the following:

CONF:VOLT:DCYC 0.2V, (#XXX)

* Oscilloscope Setup: In order to perform & Duty Cycle
measurement, a minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. Duty Cyele is
determined at the specified reference level on the waveform.

6-22 SCPl Command Referonce

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



CONFigure:DCYCle

CONFigure:DCYCle

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the duty cycle of the source
specified.

Measurement Meihod: The method the instrument uses to
determine duty cycle is to measure PWIDth and PERiod, then
present duty cycle in percent as ratio of the positive pulse width to
period as follows:

duty cycle = + pulse width/period

DCYCle versus PDUTycycle:
CONFigure(:SCALar}:VOLTage:DCYCle command is identical to
the CONFigure[:SCALar]:VOLTage:PDUTycycle command.

Related Commands: READ?, INITiate, FETCh?,
CONFigure[:SCALar)l:VOLTage:PDUTycycle.
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CONFigure:FALL:OVERshoot

CONFIgure:FALL:OVERshoot

:FALL:OVERshoot

Parameters

Example

Comments

CONFigure:SCALar]):VOLTage:FALL:OVERshoot [<chamnel_list>) is
used to eonfigure the source specified by channel_list for an Overshoot
measurement on the falling edge of the waveform.

[ Parameter | Parameter Range of vales “Default
Name Type Units
channel_hst nUMENc NPun in=1102)| ncne
WMEMotyn (n=1 10 4)|
MATHA {n=1 10 2)

Configure math function 2 for an overshoot measurement on
the falling edge of the waveform

L]

CONFP . VOLT:FALL:OVER (GMATHZ) Configure math 2 for an
overshoot measurement

on the falling edge

Measurement Specifications: See Appendices A and C for
mesasurement specifications,
Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.
Oscilloscope Setup: In order to perform an Overshoot
measurement, a minimum of one falling edge must be present. I
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.
Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the overshoot of the falling
edge (in percent) of the source specified.
Measurement Method: The method the instrument uses to
determine overshoot is to make three different voltage
measurements of the first falling (negative-going) edge present,
then caleulate overshoot as follows:

overshoat = ({LOW - MINimumyAMPLEuda) » 100

Related Commands: READ?, INITiate, FETCh?.
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CONFigure:FALL:PREShoot

:FALL:PREShoot

Parameters

Exampie

Comments

CONFigure:FALL:PREShoot

CONFigure{:SCALar]:VOLTage:FALL:PREShoot
[<channel list>] is used to configure the source specified by
channel list for a Preshoot measurement on the falling edge of the

waveform.
Paraméter Parameter Range of Values Default
Name Type Units
channe!_bst numeric INPutn (=110 2)] none
WMEMoryn (n=1 to 4))
MATHA (n=1 10 2)

Configure input 1 for a preshoot measurement on the falling
edge of the waveform

CONF : VOLT:FALL:PRES (QINP1) Configure input 1 fora
preshoot mecsurement on

the falling edge
Measurement Specifications: See Appendices A and C for

measurement specifications.

Selecting ehannel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

Oscilloscope Setup: In order to perform a Preshoot
measurement, a minimum of one falling edge must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the preshoot of the falling
edge (in pereent) of the source specified.

Measurement Method: The method the ingtrument uses to
determine preshoot is to make three different voltage
measurements of the first falling (negative-going) edge present,
then calculate preshoot as follows:

preshoot = ((HIGH - MAXimumy/AMPLiude) = 100
Related Commands: READ?, INITiate, FETCh?.

SCPl Command Relerence 6-25

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



CONFigure:FALL:TIME

:FALL:TIME

Parameters

Example

Comments

CONFigure:FALL:TIME

CONFigure[:SCALar):-VOLTage:FALL:TIME
[{ower_limitl,upper_limitll[<channel_list>] is used to configure
the source specified by channel_list for a Fall Time measurement,
lower_limit defines the lower meagurement threshold, upper_limit
defines the upper measurement threshold.

Parameter Paramater Range of Values Default
Name Type Units
channel_kist numeric INPutn {r=1to 2)] nNong
WMEMoryn (n=1 to 4)]
MATHn (n=1 10 2)
lowor_fimit numaeric —25.00 10 +125.0 PCT
upper_kmit numern: =25.00 to +125.0 PCT

Configure input 1 for a fall time measurement at 10% lower
threshold limit and $0% upper threshold limit (defaults)

CONF : VOLT:FALL:TIME Configure input I for a Fail Time
measurement

* Measurement Specifications: See Appendices A and C for
measurement specifications.

¢ Combingtions of upper_limit/lower_limitichannel_list.
The various combinations of upper_limit, lower_limit, and
channel_list are entered as follows :

<lower_limit>,<upper_limit>,<channel_list> - when selecting
all parameters

<lower limit>,<channel_list> — when selecting the lower limit
and channel list (uses upper limit default)

<channel_list> - when selecting the channe] list only (uses
upper and lower limit defaults)

¢ Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being confipured for measurement. Only one source can
be epecified at a time. If channel_list is not specified, INPutl is
used.

8-26 SCP| Command Rsfergnce

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



CONFigure:FALL:TIME

CONFlgure:FALL:TIME

Selecting Limits: The upper and lower limits for the fall time
measurement can be defined by the user as follows (units of
percent and voltage cannot be specified together):

Default: The measurement is performed at 10%/90%
threshold levels if the lower_limit and upper_limit parameters
are omitted.

Specifying Lower Limit: The measurement iz performed
at a specified lower threshold if the lower_limit parameter is
used. Values from -25.00% to +125.0% are accepted.
lower_iimit can also be entered in voltage units (+250,000
volts) by specifying “V" in the parameter. For example, to set
the lower_limit to 0.2 volts, send the following:

CONF:VOLT :FALL:TIME 0.2V,XXXX, {8XXX)

Specifying Upper Limit: The measurement is performed
at a apecified upper threshold if the upper_limit parameter is
used. Values from —25.00% to +125.0% are accepted.
upper_limit can also be entered in voliage units (+250,000
volts) by specifying "V in the parameter. For example, to set
the upper_limit to 4.5 volts, send the following:

COMY ;VOLY :FALL:TIME XXXZ, 4.5V, (#XIX)

Oscilloscope Setup: In order to perform a Fall Time
measurement, the falling edge of the waveform must be present.
If more than one waveform, edge, or pulse is present, the
meagsurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Fall
Time measurement, an error wiil be generated.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrament will measure and output the fall time (in seconds) at
the specified upper and lower limits of the selected source.

Measurement Method: The method the instrument uses to

- determine fall time is to measure the time at the upper threshold

then the lower threshold of the first falling (negative-going) edge
present, Measurement resulis are used to calculate fall time as
follows:

fall time = lower threshold time - upper threshold time

FALL:TIME versus FTIMe:

CONFigure[:SCALar]:VOLTage: FALL:TIME command is
identical to the CONFigure[:SCALar):VOLTage:FTIMe command.
Related Commands: READ?, INITiate, FETCh?,
CONFigure[:SCALar):VOLTAGE:FTIMe.

*RST Conditions: Lower limit defaults to 10% and upper limit
defanits to 90%.
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CONFigure:FREQuency

:FREQuency

Parameters

Example

Comments

CONFIgure:FREQuency

CONFigure[:SCALar}:VOLTage:FREQuency [<channel_list>] is
used to configure the source specified by channel_list for a Frequency
measurement.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (m=1 10 2)| none
WMEMoryn (n=1 10 4)|
MATH» (=1 10 2}

Configure waveform memory 4 for a frequency measurement

CONP:VOLT:PRBQ (0wMEM4) Configure waveform memory 4
for a Frequency measurement

¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

¢ Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
fanction being configured for measurement. Only one source can
be sgeuﬁed at a time, If channel_list is not specified, INPutl is
used.

¢ Osecilloscope Setup: In order to perform a Frequency
measurement, a minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

¢ Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the frequency (in hertz) of the
source specified.

* Measurement Method: The method the instrument uses to
determine frequency is to measure the time of the first complete
cycie, then calculate frequency as follows:

K first edge of waveform is rising, then:
frequency = 1/{fime al second rising edge — time a1 first rising adge)

# tirst edge of waveform is falling, then:
frequency = 1Xtime at second falling edge - time at first falling edge)
* Related Commands: READ?, INITiate, FETCh?.
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:FTIM@ CONFigure[:SCALar):VOLTage:FTIMe
liower _limit{ upper limitll[<channel_list>] is used to configure
the source specified by channel_ligt for a Fall Time measurement.
lower_limit defines the lower measurement threshold. upper_limit
defines the upper measurement threshold.

Parameters

Parameter Parameter Range of Values Default

Name Type Units

channel_fist numeric INPuta {r=1 10 2)) nonag

WMEMaryn (n=1 1o 4)|
MATHn (=3 10 2)
lowar_limk numeric -25.00 15 +125.0 PCT
upper_lmit numetric -25.00 to +125.0 PCT

Example Configure waveform memory 1 for a fall time measurement at
20% lower threshold limit and 70% upper threshold limit

CONF:VOLT:FTIM 20,70, (8WwHEML) Configure waveform
memory 1 for a Fall
Time measurement

Comments + Measurement Specifications: See Appendices A and C for
measurement specifications.

*» Combinations of upper_limit/lower_limitichannel_list.
The various combinations of upper_limit, lower_limit, and
channel_list are entered as follows :

<lower_limit>,<upper_limit>,<channel list> = when selecting
all parameters

<lower_limit>,<channel_list> — when selecting the lower limit
and channel list (uses upper limit default)

<channel_list> — when selecting the channel list only (uses
upper and lower himit defaults)

* Selecting Limits: The upper and lower limits for the fal) time
measurement, can be defined by the user as follows (units of
percent and voltage cannot be specified together):

Default: The messurement is performed at 10%/90%
threshold levels if the lower_limit and upper_limit parameters
are omitted.

Specifying Lower Limit: The measurement is performed
at a gpecified lower threshold if the lower limit parameter is
used. Values from —25.00% to +125.0% are accepted.
lower_limit can also be entered in voltage units (250,000
volts) by specifying "V in the parameter. For example, to sot
the lower_limit to 0.2 volts, send the following:

CONF:VOLT:FTIN 0.2V, XXXX, {gX)
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CONFigure:FTIMe

Specifying Upper Limit: The measurement is performed
at a specified upper threshold if the upper_limit parameter is
used. Values from —25.00% to +125.0% are accepted.
upper_limit can also be entered in voltage units (250,000
volts) by specifying "V" in the parameter. For example, to set
the upper_limit to 4.5 volts, send the following:

CONF :VOLT:FTIM XXXX, 4.5V, {€X)

Selecting ehannel_list. channel_list has the form (@source)
where gsource is the specified input, waveform memory, or math
function being configured for measurement, Only one source can
be specified at a time. If cAannel_list is not specified, INPutl is
used.

Oscilloscope Setup: In order to perform a Fall Time
measurement, the falling edge of the waveform must be present,
If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Fall
Time measurement, an error will be generated.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the fall time (in seconds) at
the specified upper and lower limits of the selected source.

Measurement Method: The method the instrument uses to
determine fall time is to measure the time at the upper threshold
then the lower threshold of the first falling (negative-going) edge
present. Measurement results are used to calculate fall time as
follows:

1all ime = lowar threshold time - upper threshold time
FALYL:TIME versus FTIMe:
CONFigure[:SCALar}:VOLTage:FTIMe command is identical to
the CONPFigure{:SCALar}kVOLTage:FALL:TIME command.
Related Commands: READ?, INITiate, FETCh?,
CONFigure[:SCALar]:VOLTAGE:FALL:TIME.

*RST Conditions: Lower limit defaults to 10% and upper Limit
defaults to 90%.
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CONFigure:HIGH

:HIGH

Parameters

Comments

CONFigure:HIGH

CONFigure[:SCALar):VOLTage:HIGH [<channel _list>] is used to
configure the source specified by channe!_list for a High voltage

measurament.
Parameter Parameater Range of Vakies Default
Name Type Units
channed_list numaeric INPutn (=110 2)] nong
WMEMory s (e 1 to 4)]
MATH? (=1t 2)

Configure input 2 for a high voltage measurement

CONF:VOLT:HIGH (QINP2) Configure input 2 for a High
Voltage measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channel_list has the form (@aource)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used. :

Oscilloscope Setup: High Voltage measurement is made using
the entire waveform. When performing a measurement on a
particular cyele, set the controls to present only that cyele.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the voltage value (with 0 volts
as the reference) at the highest point of the source specified.

Related Commands: READ?, INITiate, FETCh?.
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CONFigure:LOW

:LOW

Parameters

Comments

CONFIgure:LOW

CONFigure[:SCALarl:VOLTage:L.OW [<channel_list>] is used to
configure the source specified by chanrel_list for a Low voltage
measurement.

Paramester Parameter Range of Values Default
Name Type Units
channei_#ist ALUMeric NPt (1 10 2)] none
WMEMotyn (n=1 10 8)|
MATHn (n=110 2)

Configure input 1 for a low voliage measurement

CONFP:VOLT:LON (QINP1l) Configure input 1 for a Low
Voltage measurement

¢ Measurement Specifications: See Appendices A and C for
measurement specifications,

¢ Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

¢ Oscilloscope Setup: Low Voltage measurement is made using
the entire waveform. When performing a measurement on a
particular cycle, set the controls to present only that cycle.

* Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? comamand(s), the
instrument will measure and output the voltage value (with ¢ volts
as the reference) at the lowest point of the source specified.

* Related Commands: READ?, INITiate, FETCh?.
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CONFigure:MAXimum

:MAXimum

Parameters

Example

Comments

CONFIgure:MAXimum

CONFigure{:SCALar):VOLTage:MAXimum [<channel_list>] is
used to configure the source specified by channe!_list for a Maximum
voltage measnrement.

Parameter Parameter Range of Values Default
Name Type Units
channel_fist numeic HNPutn (n=1 to 2)| none
WMEMory . (n=1 1t 4)|
MATH# [r=1 %0 2)

Configure input 2 for a maximum voltage measurement

CONF:VOLT:MAX (QINP2) Configure input 2 for a Maximum
Voltage meusurement

Measurement Specifications: Sse Appendices A and C for
measurement specifications.

Selecting channrel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time, If channel_list is not specified, INPutl is
used.

Oscilloscope Setup: Maximum Voltage measurement is made
using the entire waveform. When performing a measurement on
a particular cycle, set the controls to present only that cycle.

Executing the Measurement: When the measurement. is
executad using the INITiate/FETCh? or READ? command(s), the
instrument will measure and ontput the absclute maximum
voltage (with 0 volts as the reference) of the source specified.

Related Commands: READ?, INITiate, FETCh?.
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CONFigure: MiNimum

Paramstors

Comments

CONFigure:MiNImum

CONFigure[:3CALar):VOLTage:MINimum [<channel_list>] is
used to configure the source specified by channel_list for 2 Minimum
voltage measurement.

Parameter Parameter Range of Values Detault
Name Type Units
channel_kst numesic iNPutn (p=1 to 2) none
WMEMoryn (n=1 to 4)}
MATHZ (a1 10 2)

Configure math fanction 1 for g minimum voltage
measurement

CONF:VOLT:NIN (8MATH1) Configure math function 1 for a
Minimum Voltage measurement

* Measurement Specifications: See Appendices A and C for
measurement specifications.

» Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
fanction being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

* Oscilloscope Setup: Minimum Voltage measurement is made
using the entire waveform. When performing a measurement on
a particular cycle, set the controls to present only that cycle.

* Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the abs¢lute minimum
voltage (with 0 volts as the reference) of the source specified.

* Related Commands: READ?, INITiate, FETCh?.
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:NDUTycycle

Parameters

Exampie

Comments

CONFigure:NDUTycycle

CONFigure{:8CALar]:VOLTage:NDUTycycle
{<reference>){<channel_list>] is used to ¢co re the source
specified by channel_list for a Negative Duty Cycle measurement.

[ Parameter | Parameter Range of Values Defautt
Name Type Units
reference numetic 010 100 PCT
channel_list nurnerkc INPuts (n=1 10 2)| nona
1 {n=t 10 4)|
MATHA (n=110 2)

Configure input 2 for a negative duty cycle measurement

CONF:VOLT:RDUT (@INP2) C(onfigure input 2 for a Negative
Duty Cyele measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_liss. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
funetion being configured for measurement. Qnly one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

Combinations of reference and channel_list. The various
combinations of referernce and channel_list are entered as follows :

<reference>,<channel_list> — when selecting both parameters

<channel_list> - when selecting the channel list only (uses
middle defaults value {(50%)

Specifying Reference: The measurement is performed at a
specified Jevel if the reference parameter is used. Values from 0
to 100% are accepted. refererce can also be entered in voltage
units (250,000 volts) by specifying "V in the parameter. For
example, o set the reference to 0.2 volts, send the following:

CONF:VOL2:NDDT 0.2V, {#XXI)

Oscilloscope Setup: In order to perform a Negative Duty Cycle
measurement, a minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. Negative Duty
Cyclefis determined at the specified reference level on the
waveform,

Executing the Measurement: When the measurement is
executed using the INTTiate/FETCh? or READ? command(s), the
instrument will measure and output the negative duty cycle of the
source specified.

Measurement Method: The method the instrument nses to
determine negative duty eyele is to measure NWIDth and
PERiod, then present duty cycle in percent as ratio of the negative
pulse width to period as follows:

negative duty cycle = — pulse width/period
Related Commands: READ?, INITiate, FETCh?.
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CONFIgute:NWIDth

:NWIDth

Parameters

Example

Comments

CONFigure:NWIDth

CONFigure[:SCALarl:VOLTage:NWIDth
[<reference>ll<channel_list>] is used to configure the source
specified by channel_list for a Negative Pulse Width measurement.

Parameter Parameter Range of Values Default
Name Type Units
refarence numeric 0t 100 PCT
channel_fst numeric INPutn (n=1 to 2) none
WMEMoryn (n=1 to 4)f
MATHn (n=1 10 2)

Configure input 1 for a negative pulse width messurement

CONF:VOLT:RWID (RINP1) Configure input 1 for a Negative
Pulse Width measurement

* Measurement Specifications: See Appendices A and C for
measurement specifications,

o Selecting channel_list. channel_list hes the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPut] is
used.

» Combinations of reference and channel_list. The various
combinations of reference and channel_list are entered as follows :

<reference» <channel_list> — when selecting both parameters

<channel_jist> — when selecting the channel list only (uses
middle defaunlts value (50%)

Specifying Reference: The measurement is performed at a
specified level if the reference parameter is used. Values from 0
to 100% are accepted. reference can also be entered in voltage
units (+250,000 volts) by specifying "V” in the parameter. For
example, to set the reference to 0.2 volts, send the following:

CONF :VOLT:NWID 0.2V, (8XEX)

¢ Oscilloscope Setup: In order to perform a Negative Pulse
Width measurement, a minimum of one negative pulse must be
present. If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. Negative Pulse
Width is determined at the specified reference ievel on the
waveform.

¢ Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the negative pulse width (in
seconds) of the source specified.
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* Measurement Method: The method the instrument uses to
determine pulse width is to measure the time of the first complete
negative pulse, then calculate pulse width as follows:

K first edge of waveform is rising, then:
pulse width = time at second rising edge — time at first faliing edge

i first edge of wavelorm is falling, then:
pulse width = time at first rising edge — time at first falling edge

* Related Commands: READ?, INITiate, FETCh?.
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CONFigure:PDUTycycle

:PDUTyeycle

Parameters

Example

Comments

CONFigure:PDUTycycile

CONFigurel:SCALar:VOLTage:PDUTycycle
[<reference>)[<channel_list>] is used to configure the source
specified by channel_list for a Positive Duty Cycle measurement.

Parameter Parameter Range of Values Default
Name Type Units
reference numesic Oto 100 PCI
channe|_ist numeric INPutn (r=1 to 2)f none
WMEMotyn (n=1 1o 4))
MATHA (n=1 10 2)

Configure waveform memory 4 for a duty cycle measurement

CONF:VOLT:PDUT (@WMEM4) Configure waveform memory 4
for ¢ Pogitive Duzy Cycle
measurement

* Measurement Specifications: See Appendices A and C for
measurement specifications.

* BSelecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one gource can
be specified at a time. If channe!l_list is not specified, INPut1 is
used.

e Combinations of reference and channel_list. The various
combinations of reference and channe!_list are entered as follows :

<reference>,<channel_list> — when selecting both parameters

<channel_list> — when selecting the channel list only (uses
middle defaults value (50%)

Specifying Reference: The measurement is performed at a
specified level if the reference parameter is used. Values from 0
to 100% are sccepted. reference can alse be entered in voltage
units (£250,000 volts) by specifying "V in the parameter. For
example, to set the reference to 0.2 volts, send the following:

COMF:VOLT:PDUT 0.2V, {#RXX)

¢ Oscilloscope Setup: In order to perform a Positive Duty Cycle
measurement, a minimum of cne fall cycle must be present. If
more than one waveform, adge, or pulse is present, the
measurement is made on the first edge acquired. Positive Duty
Cycle is determined at the specified reference level on the
waveform,

* Executing the Measurement: When the measurement is
executed using the INTTiate/FETCh? or READ? command(s), the
instrument will measure and output the positive duty cycle of the
source specified.
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¢  Measnrement Method: The method the instrument vses to
determine duty cycle is to measure PWiDth and PERiod, then
present duty cycle in percent as ratio of the positive pulse width to
period a= follows:

positive duty cycle = + pulse width/period

* DCYCle versus PDUTycycle:
CONFigure[:SCALar):VOLTage:DCYCle command is identical to
the CONFigure[:SCALar):VOLTage:PDUTyeyele command.

* Related Commands: READ?, INITiate, FETCh?,
CONFigurel:SCALar):VOLTage:DCYCle.
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CONFigure:PERIod

:PERiod

Parameters

Comments

CONFigure:PERiod

CONFigurel:SCALarl:VOLTage:PERiod [<channel_list>] is used
to configure the source specified by channel_list for a Period

measurement.
Parameter Parameter Range of Values Default
Narme Type Units
channel_@ist numearic INPuln (n=t ta 2)] none
WMEMoryr (=110 4)|
MATHR {n=1 0 2)

Configure math function 1 for a period measurement

CONF:VOLT:PER (GMATH1) Configure math function 1 for a
Period measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If charnel_list is not specified, INPutl is
used.

Oscilloscope Setap: In order to perform a Period
measurement, a minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the period (in seconds) of the
source specified.

Measurement Method: The method the instrument uses to
determine period is to measure the time of the first complete cycle,
then calculate period as follows:

If tiest adge of waveform is rising, then:
pariod = time at second rising edge — time at first rising edge

if first edga of waveform is falling, then:
period = time at second falling adge — time at first falling edge

Related Commands: READ?, INITiate, FETCh?.
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:PWIDth

Parameters

Example

Commenis

CONFigure:PWIDth

CONFigure[:SCALar:VOLTage:PWIDth
[<reference>ll<channel _list>] is used to configure the source
specified by channel_list for a Positive Pulse Width measurement.

Parameter Parameter Range of Values Detfault
Name Type Units
reference numesic 0to 100 PCT
channel_list numeric INPutn (n=1to 2} noNG
WMEMyn (=1 10 4)|
MATHA (n=1 10 2}

Configure input 2 for a posgitive pulse width measurement

CONF:VOLT:PWID (8INP2)} Configure input 2 for a Positive
Pulse Width measurement

Measurement Specifications: See Appendices A and C for
measurement specifications,

Selecting channel_list. channel_list has the form (@source)
where souree is the specified input, waveform memeory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

Combinations of reference and channel_list. The various
combinations of reference and channel_list are entered as follows :

<reference>, <channel_list> -~ when selecting both parameters

<channel_list> — when selecting the channel list only (uses
middle defauaits value (50%)

Specifying Reference: The measurement is performed at a
specified level if the reference parameter is used. Values from 0
to 100% are accepted. reference can also be entered in voltage
units (¥250,000 volts) by specifying "V" in the parameter. For
example, to set the referernce to 0.2 volts, send the following:

CONF; VOLT:PWID 0.2V, (8XXX)

Oscilloscope Setup: In order to perform a Positive Pulse Width
measurement, a minimum of one positive pulse must be present.
If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. Positive Pulse
Width is determined st the specified reference level on the
waveform,

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrament will measure and output the positive pulse width (in
seconds) of the source specified.
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¢ Measurement Method: The method the instrument uses to
determine pulse width is to measure the time of the first complete
positive pulse, then caleulate pulse width as follows:

H first edge of waveform Is rising, then:
pulge width = time at second falling sdge — time at first rising edge

if first edge of waveform Is falling, then:
pulse width = time at first falling edge — time at first rising edge

* Related Commands: READ?, INITiate, FETCh?,
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CONFigure:RISE:OVERshoot

'RISE:OVERshoot

Parameters

Example

Comments

CONFigure[:SCALar}:VOLTage:RISF:OVERshoot
[<channel_list>] is used to configure the source specified by
channel list for an Overshoot measurement on the rising edge of the

waveform.
Parameter Parameter Range of Values Default
Name Type Units
channel_Rst numeric INPutn (n=1to 2)| none
WMEMoryn (na1 10 4)|
MATHN (=110 2)

Configure input 1 for an overshoot measurement on the rising
edge of the waveform

CONF:VOLT:RISE:OVER (QINPl) Configure input I for an
overshoot measurement

on the rising edge

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channe!_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPut1 is
used.

Oscilloscope Setup: In order to perform an Overshoot
measurement, 2 minimum of one rising edge must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the overshoot of the rising
edge (in percent) of the source specified.

Measurement Method: The method the instrument uses to
determine overshoot is to make three different voltage
measurements of the first rising (positive-going) edge present,
then calculate overshoot as follows:

evershock = ((HXGH - MAXimum)/AMPLAude) » 100
Related Commands: READ?, INITiate, FETCh?.
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:RISE:PREShoot CONFigurel:SCALar]:VOLTage:RISE:PREShoot
[<ehannel_list>] is used to configure the source specified by
channel_list for a Preshoot measurement on the rising edge of the

waveform.
Parameters
Parameter Parameier Range of Vaiues Default
Name Type Uinits
channel_list numeric INPutr (=1 10 2)) none
WMEMoryn (n=1to 4)|
MATHA (=110 2)

Example Configure input 2 for a preshoot measurement on the rising
edge of the waveform

CONF:VOLY:RISE:PRES (QINP2) Configureinput?2 fora
preshoot measuremeni on

the rising edge

Measurement Specifications: See Appendices A and C for
measurement apecifications.

s Selecting channel_list. channel list has the form (@source)
where source is the specified input, waveform memory, or math
funetion being configured for measurement. Only one source can
be specified at a time, If charnel list is not specified, INPutl is
used.

« Oscilloscope Setup: In order to perform a Preshoot
measurement, & minimum of one rising edge must be present. If
more than cne waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

e Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the preshoot of the rising edge
(in percent) of the source specified.

¢+ Measurement Method: The method the instrument uses to
determine preshoot is to make three different voltage
measurements of the first rising (positive-going) edge present,
then calculate preshoot as follows:

preshoct = ((LOW - MINimumyAMPLAude) » 100
* Related Commands: READ?, INITiate, FETCh?.

Comments
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CONFigure:RISE:TIME CONFIigure:RISE:TIME

:RISE:TIME CONFigure[:SCALarl:\VOLTage:RISE:TIME
Hower_timitl,upper_limitll[<channel_list>] is used to configure
the source specified by channel_list for a Rise Time measurement.
lower_limit defines the lower measurement threshold. upper_limit
defines the upper measurement threshold.

Parameters

Parameter Parameter Range of Values Detault

Name Type Units

ohannel_kist numeric INPutz (n=1 10 2)| none

WMEMoryn [n=1 to 4)|
MATHA (n=110 &)
lower_kmit numeric -25.00t0 +125.0 PCT
upper_Nmit numaric ~25.001 +125.0 PCT

Example Configure waveform memory 1 for a rise time measurement at
10% lower threshold limit and 90% upper threshold limit

CONF:VOLT:FALL:TIMR (@WMEM1) Configure waveform
memory 1 for a Rize
Time measurement

Comments +« Measurement Specifications: See Appendices A and C for
measurement specifications.

* Combinations of upper_limiiflower_limitichannel_list.
The various combinations of upper_Iimit, lower_limit, and
channel_list are entered as follows -

<lower_limit>,<upper_limit>,<channel_list> — when selecting
all parameters

<lower_limit>,<channel_list> — when selecting the lower Limit
and channel list (uses upper limit default)

<channel_list> - when selecting the channel list only (uses
upper and lower limit defaults)

¢ Selecting Limits: The upper and lower limits for the rise time
measurement can be defined by the user as follows (units of
percent and voltage cannot be specified together):
Default: The measurement is performed at 10%/90%
threshold levels if the lower _limit and upper_limit parameters
are omitted.
Specifying Lower Limit: The measurement is performed
at a specified lower threshold if the lower_limit parameter is
used. Values from —25.00% to +125.0% are accepted.
lower_limit can also be entered in voltage units (250,000
volts) by specifying "V" in the parameter. For example, to set
the lower_limit to 0.2 volts, send the following;

CONF:VOLT:RISE:TINE 0.2V, XXXX, (2X)
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CONFIgure:RISE:TIME

CONFigure:RISE:TIME

Specifying Upper Limit: The measurement is performed
at a specified upper threshoid if the upper_limit parameter is
used. Values from —25.00% to +125.0% are accepted.
upper_Ilimit can alse be entered in voltage units (+250,000
volts) by specifying "V" in the parameter. For example, to set
the upper_limit to 4.5 volts, send the following:

CONF :VOLTI:RISE:TIME XXXX, 4.5V, {9X)

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. I channel_list is not specified, INPutl is
used.

Oscilloscope Setup: In order to perform & Rise Time
measurement, the rising edge of the waveform must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Rise
Time measurement, an error will be generated.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the rise time (in seconds) at
the specified upper and lower limits of the selected source.
Meagurement Method: The method the instrument uses to
datermine rise time is to measura the time at the lower threshold
then the upper threshold of the first rising (positive-going) edge
present. Measurement results are used to calculate rise time as
follows:

rise time = upper threshold time - lower threshold time
RISE:TIME versus RTIMe:

CONFigure(:SCALar):VOLTage:RISE:TIME command is
identical to the CONFigurel:SCALarl:VOLTage:RTIMe command.

Related Commands: READ?, INITiate, FETCh?,
CONFigure[:SCALar}:VOLTAGE:RTIMe. _

*RST Conditions: Lower limit defaults to 10% and upper limit
defaults to 90%.
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CONFigure:RTIMe

:RTIMe

Paramaeters

Exampie

Comments

CONFigure:RTIMe

CONFigure[:SCALar]:VOLTage:RTIMe
Hower_limit[,upper_limitll[<channel_list>] is used to configure
the souree specified by ehannel_list for a Rise Time measurement.
lower_limit defines the lower measurement threshold. upper_limit
defines the upper measurement threshold.

Parameater Parameter Range of Values Default
Name Type Units
channal_kist numaric INPutn (n=1 10 2)| none
WMEMoryn (n=1 t5 4)}
MATHA (ne1 to 2)
lower_imi numeric -25.0010 +125.0 PCT
upper_kmit numeric ~25.00 % +125.0 PCT

Configure input 2 for a rise time measurement at 20% lower
threshold limit and 70% upper threshold limit

CONP:VOLT:RTIM 20,70, {8INP2) Configure input 2 fora
Rise Time measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Combinations of upper_limitllower_limit/ichannel_list.
The various combinations of upper_limit, lower_limit, and
channel_list are entered as follows :

<lower_limit>,cupper_limit> <channel_list> — when selecting
all parameters

<lower_limit><channel_list> — when selecting the lower limit
and channel list (uses upper limit default)

<channel_list> — when selecting the channel list only (uses
upper and lower limit defaulits)
Seclecting Limits: The upper and lower limits for the rise time
measurement can be defined by the user as follows (units of
percent and voltage cannot be specified together):
Default: The measurement is performed at 10%/90%
threshold levels if the lower_limit and upper_limit parameters
are omitted.
Specifying Lower Limit: The measurement is performed
at a specified lower threshold if the lower_limit parameter is
used. Values from —25.00% to +125.0% are accepted.
lower_limit can also be entered in voltage units (250,000
volts) by specifying “V" in the parameter. For example, to set
the lower_limit to 0.2 volts, send the following:
CORP;VOLT:RPIM 0.2V, X¥XY¥, {0X)
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CONFigure:RTIMe

CONFigure:RTIMe

Specifying Upper Limit: The measurement is performed
at a specified upper threshold if the upper_limit parameter is
used. Values from =25.00% to +125.0% are accepted.
upper_limit can alzo be entered in voltage units (£250,000
volts) by specifying "V in the parameter. For example, to set
the upper_limit to 4.5 volts, send the following:

CONF:VOLT:RTIN XXXX, 4.3V, {#X)

Selecting chonnel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
fanction being configured for measurement. Only one source can
be sgedﬁed at a time. M channel_list is not specified, INPutl is
nse

Oscilloscope Setup: In order to perform a Rise Time
measurement, the rising edge of the waveform must be present. If
more than one waveform, edge, or pulse ig present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Rise
Time measurement, &n error will be generated.

Executing the Measurement: When the measurement is
executed uging the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the rise time (in seconds) at
the specified upper and lower limits of the selected source.

Measurement Method: The method the instrument uses to
determine rise time is to measure the time at the lower threshold
then the upper threshold of the first rising (positive-going) edge
present. Measurement results are used to calculate rise time as
follows:

rse time = upper thrashold time = lower threshold time
RISE:-TIME versus RTIMe:
CONFigure[:SCALar):VOLTage:RTIMe command is identical to
the CONFigure(:SCALar):VOLTage:RISE:-TIME command.
Related Commands: READ?, INITiate, FETCh?,
CONFigure[:SCALar];VOLTAGE:RISE:TIME.

*RBT Conditions: Lower limit defaults to 10% and upper limit
defaults to 90%.
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CONFigure:-TMAXimum CONFIgure:TMAXIimum

‘TMAXimum  CONFigure[:SCALar):VOLTage:TMAXimum [<channel list>)
returns the time at which the first maximum voltage occurred on the
present waveform,

Parameters
Parameter Parameter Range of Values Default
Name Type Units
channel_list nuMmetic NPutn (n=1 to 2)| none
WMEMoryn (n=1 to 4))
MATHn (n=1 10 2)

Example Configure input 1 for a first maximum voltage time
measurement

CONF:VOLT:TMAX (QINPL) Configure inpui 1 for a time of
maximum voligge measurement

Comments +» Belecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being eonfigured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPut1 is
used.

* Ezxecuting the Measurement: When the measurement is
execnted using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the time (in seconds,
referenced to the trigger) that the maximum voltage occurred on
the selected source.
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CONFigure:TMINImum

TMINIimum

Parameters

Example

Comments

CONFigure:TMINimum

CONFigure[:8CALar):VOLTage:TMINimam [<echannel_list>]
returns the time at which the first minimum voltage occurred on the
present waveform. Data is sent to the output buffer.

Paramater Parameter Range of Values Default
Name Type Units
channel_kst numeric INPutn (n=1 to 2}| nons
WMEMoryn {r=1 t 4)|
MATHR (r=1 1o 2)

Configure input 2 for a first minimum voltage time
measurement

CONF:VOLT:TMIN (¢INP2) Configure input 2 for a time ot
minimum voitage megsurement

Selecting channel_list. channel_list has the form (8source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPuil is
used.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the time (in seconds,
referenced to the trigger) that the minimum voltage occurred on
the selected source.
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FETCh?
FETCh?

FETCh?

The FETCh? query retrieves measurement results performed by the
most recent INITiate command, and places them in the output buffer.
Measurement must have been previously configured using the
CONFigure command.

Subsystem Syantax FETChI[:SCALar):VOLTagel:<function>11?

Parameters

Defauit
Linits

Parameter
Type

Parameter
Name

Range of Values

{unction discrete ACJAMPLitude|[DC]IDCYCle|
FALL:OVEHGhoMFALL:PHEShmllf
FALL-TIMEIFREQuencylFTiMe|
HIGHILOWIMAXimum|MINimum|
NDUTycycle| NWIDLh|PDUTyeycla|
PERiod|PWIDth|RISE:OVERshoot
RISE:PREShoot|RISE.TIMEIRTiMe]|

TMAXmum[TMINImum

Comments + Selecting Function;: Depending on the desired action, function

can either be specified or omitted as follows:

FETCh?: When executed, will retrieve results from the
measurement that was last initisted. A measurement must
have been previously performed to return any measurement
results. If *RST is executed prior to sending the FETCh?, an
error will be generaied.

FETChI:SCALarl:VOLTagel:<function>]?: When executed,
will retrieve the results from the previously configured
measurement as specified using funciion.

For example,

dimension statement String for data

CONF : VOLT:FREQ (@1} Configure input 1 for a frequency
measurement

MEAS :VOLT:AC? (82) Configure input 2 for an AC voltage
measurement

CONF :VOLT:PER (81} Corfigure input 1 for a period
measurement

ABOR
INIT
FETC?

OR
PEIC:VOLT:FREQ?

enter statement

Stop all meaguremenis
Acquire waveform data

Would return AC voltage
measurement resulis

Would return frequency
measurement resulils

Enter measurement results into
computer
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FETCh? FETCh?

e FETCh? and INITiate versus READ?: Performing a
measurement using the INITiate and FETCh? commands are
identical to performing the READ? query.

* Return Format: Previous data stored in the output buffer is lost
when a FETCh? is executed. A returned 9.99999E+37 indicates an
invalid measurement. See the individual CONFigure commands
for more information on returned measurement results.
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FORMat FORMat:BORDER?

FORMat The FORMat command subsystem is used to specify the format of
waveform data and set data transmission mode.

Subsystem Syntax FORMat
:BORDer <type>
:BORDer?
[:DATA) <iype>,<format>
[:DATA}?

:BORDer wWAVeform:FORMat:BORDer«type»is used to set the ontput sequence
of the word data. NORMal selects the most significant byte to be
transferred first. SWAPped selects the least significant byte to be
transferred first.

Parameters
Parameter Parameter Range of Values Dafault
Name Type Units
type discrete NORMal|SWAPped None

Example Set the output sequence to transmit the least significant byte
first

FORM:BORD SWAP Transmiit LSB first

Comments + WAVeform:FORMat: BORDer is only used when
FORMat[:DATA] is set to 16.

* Raw Data Mode: This command has no effect in the raw data
mode.

+ Related Commands: FORMat[:DATA].
+ *RST Condition: Defaults to NORMal.

:BORDer? waveform:FORMai:BORDer? returns the currently selected word
data ountput sequence (NORMal or SWAPped) for transfer of data. Data
is sent to the ontput buffer. See FORMat:BORDer command for more
information,

Example Querying word data output sequence

dimansion statement String o hold dala

PORM:BORD SWAP Transmit LS first

PORM:BORD? Query instrument io return output
sequence

aenter statement Enter value into computer
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FORMat[:DATA] FORMat[:DATA)?

[:DATA] FORMail:DATA) <type>,<format> is used to specify how the data
is formatted on the bus when sent from the instrument, and set the
data transmission mode for waveform data output.

Parameters
Parameter Parameter Range of Values Defauk
Name Type Units
type discrete MNYeger nang
format numaric arié 8

Example Format waveform data (from oscilloscope over the bus) in 16
bit INTeger

The foliowing example illustrates the use of the FORMat[:DATA)
command only. Chapter § contains an example on performing a
complete digitizing operation,

FORM 1INT,16 Waveform data sent over the bus will
be in 16 bit integer format

Comments + PRlock Data: Formatted waveform records are transmitted using
the definite block program data format specified in IEEE 488.2,
When using this format, the ASCII character string "#6<DD..D>"
is sent before the actual data. The 6 indicates how many <D> s
will follow. The < D > 's are ASCII numbers, which indicate how
many data bytes will follow.

For example, if 512 points were acquired the Block Header
"#3512" would be sent. The 3 indicates that three length bytes
follow, 512 indicates that 512 data bytes (binary) follow.

¢ Belecting Format: Format is selected using the following
guidelines:

16 bit: Useful in applications where the information is read
directly into an integer array in a controller. This format
also returns the most accurate data values and greatest
resolution. Formatted data transfers as 16-bit binary integers
in two bytes. The number of data bytes is twice the number of
words (data points). The most significant byte of each word is
sent first. If there is a hole in the data, it will be represented
by the 16-bit value of —1. The range of data in WORD format
is 0 to 32640,

8 bit: Will trangfer over the bus faster than 16 bit formatted
data, but has less resolution. Only seven bits are used to
reprezent the voltage values. The first bit is a 0 or =1. If there
is a hole in the data, it is represented by a value of 1.
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FORMat[:DATA] FORMat[:DATA]?

s RAWData Mode: When in raw data acquisition mode,
FORMat{:DATA] has no effect (data is always transferred in the
16 bit format).

¢ Learn String: The learn string returned using the
SYSTem:SET? query is not effected by the FORMat[:DATA]}
command.

« Reslated Commands: TRACe[:DATAJ?, TRACe:POINts.
» *RST Conditions: Defaults to 8 bit.

[:DATA]? FORMat{:DATA)? returns the currently selected output format (8 or
16 bit) for transfer of waveform data. Data is sent to the output buffer.

Exampie Query eurrent data format
dimension statement Stringiohoid date

FORM INT,16 Waveform data sent over the bus will
be in 16 bit integer format

FORM? Query instrument to return selected
format

enter statement Enter data into computer
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INITiate
INiTiate

Subsystem Syntax

:CONTinuous

Parameters

Example

Comments

INITiate:CONTInuous

The INITiate command subsystem acquires waveform data. The
INITiate command performs two functions:

+ Initiates or begins a previously configured measurement.
¢ Digitizes waveform data.
INITiate

:CONTinuous <mode>

CONTinuous?
[[IMMediate)

INITiate:CONTinuous <mode> is used to enable or disable
acquiring waveform data,

Parameter Parameter Range of Values Defauit
Name Type Unit
mode boclean AUTOIONIOFF none

Set acquisition mode to continuous
INIT:CONT ON Acguire data continuously

¢ Mode: Integer values can be substituted for the OFF (0) and ON
(1) parameters.

¢ Continuous Data Acquisition: Continuous data acquisition is
enabled with INITiate:CONTinuous to ONI1. A data acquisition
takes place each time a trigger that satisfies the selecied TRIGger
requirements is received.

¢+ Single Data Acquisition: Single data acquisition is enabled
with INIT5ate:CONTinuous to OFF!0. Sending the
INITiate[ . TMMediate] command causes one data acquisition to
take place. Another data aequisition will only take place if the
INITiate[:IMMediate) command is sent again.

+  Automatic Data Acquisition: Automatic data acquisition will
acquire data regardless of trigger requirements. If selected and
no trigger is present, available data is acquired. Provides a
baseline in the absence of a signal. If a signal is present but the
instrument is not triggered, the waveform will be unsynchronized
(not a baseling).

» Stop Acquiring Data: See the ABORt command,
¢+ Related Commands: ABORt, TRIGger.
» *RST Condition: Defaults to AUTO,
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INITiate:CONTinuous?

:CONTinuous?

Example

[:IMMediate]

Comments

INiTiate[:IMMadIate]

INTTinte:CONTinuous? returns a value to shaw the data acquisition
state. ON = Continuous, OFF = Single, AUTO = Automatically
triggered. The value is sent to the output buffer.

Query acquigition state
dimension statement String for the data
INIT:CONT ON Acquire data continuously
INIT:CONT? Query instrument to return
acquisition state
entar statement Enter results into computer

INITiate[:IMMediate] starts the data sequisition process on all
inputs selected using the [SENSe:JINPut<n>[:STATe] command.

Acquire data present on input 1 one time and save in the input
1 buffer

INF]l ON Enable input 1
INIT:CONT OFF Acguire data once
INIT Input 1 waveform data acquired

+ Starting Data Acquisition: The INITiate{:IMMediate)
command starts data acguisition by acquiring the waveform data
on each active input selected using the [SENSe:]lINPut<n>:STATe
command, with the resulting digitized data being placed in the
input buffer. Further action is dependent on the
INTTiate:CONTinuous state:

mlITiate:CONTinnoua OFF: Data is acquired one time

only.

INITiate;:CONTinuous ON: An ABORt command must be
sent prior to the INITiate[:IMMediate] command. Failure to do
so will generate an error,

» Before INITiate{:IMMediate): Before the waveform data can
be acquired, certain conditions must be setup. These conditions
depend on the function being performed as follows:

Measure Parameters: To measure the data {e.g. FREQuency,
PERiod, etc) the specific measurement must be setup or
CONFigured. See the CONFigure subsystem for more

information.

Digitize the Waveform:: To digitize the data conditions
such as AVERage:TYPE, number of SWEep:POINts, and the
AVERage:COUNt must be selected. Ses the [SENSe:)
subgystem for more information on these commands.
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INITlate[:IMMediate] INITIate[:IMMediate]

* After Data Acquisition: After the waveform data has been
acquired (using INITiatel:IMMediate] command), the data is read
depending on the function being performed as follows:

Measure Parameters: When measuring specific parameters,
the results are FETChed to the output buffer. See the FETCh?
subsystem for more information on using this query.
Digitize the Waveforom: When digitizing the waveform,
the TRACe DATA and PREamble are read. See the TRACe
subsystem for more information on using these commands.

¢ Loss of Acquired Data: When the INTTiate command is
complete the instrument is placed in the stopped mode. When
restarted (another INITiate command), the digitized data stored
in the input buffers will be overwritten. Before executing another
INITiate command, verify that all operations that require the
digitized data are completed.

* Related Commands: {SENSe:]l, TRACe:, INITiate:CONTinuous.
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MEASure
MEASure

RISE TIME

TOP
REFeronce

MEASure

The MEASure cornmand subsystem sets up the instrument to perform
a specified measurement, and then performs the measurement. After
the measurement is performed, the reading is placed in the output
buffer.

All measurements can be performed using the following methods:

The MEASuare configures an input for a specific function,
performs the measurement, and returns the results.

The CONFigure(:SCALar]:VOLTage command only configures
an input for a specific function, and does not perform the
measurement. Use additional commands/queries
(READ[:<funetion>]?, or INIT/FETCI:<function>]?) to perform the
measurement and read the result is necessary.

[:SCALar] specifies that a single value, not an array of
readings, will be taken. :VOLTage specifies that the voltage
characteristics of the signal will be measured.

Output Format: After the measurement is complete, the results are
sent to the output buffer. Previous data in the output buffer is lost when
the MEAS command is executed. A returned 9.99999E+37 indicates an
invalid measurement.

Individual MEASure Commands: Refer to the individual
commands for information on how the measurements are made and
the returned measurement results. See Appendix C, Optimizing
Measurements, for additional information on measurement
technigues.

The illustration below shows the point(s) where measurements are
taken.
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MEASure MEASure

Subsystem Syntax MEASurel:SCALarl:VOLTage
:AC? [«channel_list>]
:AMPLitude? [<channel_list>)
:[DCY? [<channel_list>]
DCYCle? {<reference>l<channel list>)
:FALL

:OVERshoot? [<channel_list>]

:PREShoot? [<channel_list>]

TIME? [<lower_limit>[,<upper>1l [<channel_list>)
FREQuency? [<channel_lisi>)

FTIMe? (clower_limit>[,<upper>1] [<channel_list>]
:HIGH? [<channel_lisi>]

TOW? [cchannel_list>)

MAXimum? [<channel_list>]

MINimum? [<channel_list>]

:NDUTycycle? [<reference>]<channel_list>]
:NWIDth?? [<reference>li<channel_list>]
:PDUTycycle? [<reference>)l<channel_list>]
‘PERiod? [<channel_list>)

PWIDth? [<reference>N<channel_list»)
‘RISE

:OVERshoot? [<channel_list>]

:PREShoot? [<channel_list>]

‘TIME? [<lower_limit>],<upper>1l [<channei_{ist>]
‘RTIMe? [<lower_limit>[,<upper>]] l<channel_list>]
TMAXimum? [<channel_list>]

TMINimum? [<channel_lizt>)
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MEASure:AC?

<tAC?

Parameters

Example

Comments

MEASure:AC?

MEASure[;SCALar)::VOLTage:AC? [<channel_list>] is used to
configure the source specified by channel_list for an AC RMS voltage
measurement, perform the measurement on the signal present, then
transfer the results 1o the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
channel_kst aumeric NP, (net 10 2)| none

WMEMoryn (n=1 10 4)|
MATHA (=110 2)

Make an AC EMS wvoltage measurement on input 1

MEAS :VOLT:AC? (QINPl) Configure input 1 for an AC RMS
Voltage measurement, perform
the measurement, and transfer the
result to the output buffer

enter pstatement Enter measurement into computer

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memeory, or math
fanction being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used,

Oscilloscope Setup: The AC Voltage measurement is made
using the the first cycle present. If a complete cycle is not present,
the AC value of all data points is calculated.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the AC RMS
voltage (with O volis as the reference) of the source specified.

Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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MEASure:AMPLituds?

:AMPLRRtude?

Parameters

Comments

MEASure:AMPLIitude?

MEASure[:SCALark:-VOLTage:AMPLitude? [<channel_list>] is
used to configure the source specified by channel_{ist for an Amplitude
voltage measurement, perform the measurement on the signal
present, then transfer the results to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numaric INPutn [n=1 to 2)| none
WMEMoryn (ra1 30 4)]
MATHA (n=1 10 2)

Make an amplitude voltage measurement on math function 2

MEAS : VOLT :AMPL? (QMATH2) Configure math 2 for an
Amplitude Voltage
measurement, perform the
measurement, and transfer the
result to the output buffer

snter statement Enter measurement into
computer

* Measurement Specifications: See Appendices A and C for
measurement specifications. '

+ Belecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
fanction being measured. Only one source can be specified at a
time. If chgnnel list is not specified, INPutl is used,

¢ Oscilloscope Setup: Amplitude voltage measurement is made
uaing the entire waveform. When performing a measurement on
a particular cycle, set the controls to present only that cycle.

¢ Executing the Measurement: When the measurement is
exacuted, the instraument will measure and output the amplitude
voltage (with 0 volts as the reference) of the source specified.

¢ Measurement Method: The method the instrument uses to
determine voltage amplitude is to measure HIGH and LOW, then
calenlate voltage amplitude as follows:

voltage ampiitude = HIGH - LOW
¢ Related Cormmands: CONFigure:, READ?, INITiate, FETCh?.
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MEASure[:DC]?

[:DC)?

Parameters

Example

Comments

é/‘?

MEASure[:DC]?

MEASure[:SCALar);:VOLTage[:DC]? {<channel_list>] iz used to
configure the source specified by channel_list for a DC voltage
measurement, perform the measurement on the signal present, then
transfer the results to the output buffer.

Parametar Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 2] none
WMEMonyn {n=1 to 4)}
MATHn (=110 2)

Make a DC voltage measurement oa input 1

MEAS :VOLT? (0INR1) Configure input 1 for a DC Voltage
measurement, perform the
measurement, and trangfer the recult
to the output buffer

enter statement Enter measurement into computer

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channel list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

Setup: DC Voltage measurement is made using
the the first cycle present. If a complete cycle is not present, all
currently acquired data points are averaged.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the DC voltage
(with 0 volts as the reference) of the source specified.

Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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MEASure:DCYCle?

:DCYCle?

Parameters

Commants

MEASure:DCYCle?

MEASure[:SCALar]:VOLTage:DCYCle?
L<reference>)l<channel_list>] is used to configure the source
specified by channel_list for a Duty Cycle measurement, perform the
measurement on the signal present, then transfer the results to the
output buffer.

Parameter Parameter Range of Values Deafauit
Name Type Units
reference numeric 0to 100 PCT
channe!_iist numeric INPuin (a1 10 2))| none
WMEMoryn (ne1 10 4)|
MATHA (n=110 2}

Make a duty cycle measurement on waveform memory 4

HEAS: VOLT:DCYC? (G4WMEMA) Conrfigure waveform memory
4 for ¢ Duty Cycle
measurement, perform the
measurement, and transfer the
result to the output buffer

enter statement Enter measurement into
compuier

s Measurement Specifications: Sce Appendices A and C for
measurement specifications.

¢  Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. K channel_list is not specified, INPutl is used.

+ Combinations of reference and channel_list. The various
combinations of reference and channel_list are entered as follows :

<reference>,<channel_list> - when selecting both parameters

<channel_list> -~ when selecting the channel list only (uses
middle defaults value (50%)

Specifying Reference: The measurement is performed at a
specified level if the reference parameter is used. Values from 0
to 100% are accepted. reference can also be entered in voltage
units (£250,000 volts) by specifying "V” in the parameter. For
example, to set the reference to 0.2 volts, send the following:

CONF:VOLT?:DCYC 0.2V, (4XXX)

» Oscilloscope Setup: In order to perform a Duty Cyele
measurement, a minimum of one full ¢ycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. Duty Cycle is
determined at the specified reference level on the waveform. If
the signal is not present, 9.99999E+37 is returned.
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MEASure:DCYCle?

MEASure:DCYCle?

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the duty eycle of
the souree specified.

Mesasurement Method: The method the instrument uses to
determine duty cycle is to measure PWIDth and PERiod, then
present duty cycle in percent as ratio of the pesitive pulse width to
period as follows:

duty cycle = + pulse width/period

DCYCle versus PDUTyeycle:
MEASure[:SCALar]:VOLTage:DCYCle command is identieal to
the MEASure[:SCALar]):VOLTage:PDUTycycle command.

Related Commands: CONFigure:, READ?, INITiate, FETCh?,
MEASure[:SCALar):VOLTage:PDUTycycle.
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MEASure:FALL:OVERsShoO1? MEASure:FALL:OVERshoot?

‘FALL:OVERSh001? MEASurc[:SCALar}iVOLTageFALL:OVERshoot? [<channel list>} is
nsed to configure the source specified by ckannel_list for an Overshoot
measurement on the falling edge of the waveform, perform the
measurement. on the gipnal present, then transfer the results to the

output buffer.
Parameters
Parameter Parameter Range of Values Default
Name Type Units
channe!_Hst numeric iNPulr (n=1 10 2)| none
WMEMoryn (n=1 to 4)|
MATHn (=180 2)

Example Make an overshoot measurement on the falling edge of the
waveform on input 2

MEAS :VOLY: FALL:CVER? (8INP2) Configure input 2 for an
overshnot measurement
on the falling edge,
perform the
measurement, end
transfer the result to the
output buffer

anter statenent Enter measurement into
compiiter

Measurement Specifications: See Appendices A and C for
measurement specifications.

* Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

* Oscilloscope Setup: In order to perform an Overshoot
measurement, a minimum of one falling edge must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. If the signal is
not present, 9.99999E+37 is returned.

» Exzecuting the Measurement: When the measurement is
executed, the instrument will measure and output the avershoot of
the falling edge (in percent) of the source specified.

+ Measurement Method: The method the instrument uses to
determine overshoot is to make three different voltage
measurements of the first falling (negative-going) edge present,
then calculate overshoot as follows:

overshoot = {(LOW - MiNimum)yAMPL itude)} - 100
e Related Commands: CONFigure:, READ?, INITiate, FETCh?.

Comments
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MEASura:FALL:PREShoot?

FALL:PREShoo1?

Parameters

Example

Comments

MEASure:FALL:PREShoot?

MEASure[:SCALarl:-VOLTage:FALL:PREShoot? [<channel_list>)
is used to configure the source specified by channel list for a Preshoot
measurement on the falling edge of the waveform, perform the
measurement on the signal present, then transfer the results to the

output buffer.
Parameter Parameter Range of Values Default
Name Type Units
channel_list huemetic INPutn {n=1 10 2)) none
WMEMoryn (n=1 10 4}
MATH  (n=1 16 2)

Make a preshoot measurement on the falling edge of the
waveform on input 1

MEAS :VOLT: FALL:PRES? (QINPl) Corfigure input 1 fora
preshoot measurement on

the falling edge, perform
the measurement, and

transfer the result to the
output buffer

enter statement Enter measurement into
computer

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. chonnel_list has the form (@source)
where source is the specified input, waveform memory, or math
fanction being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

Oscilloscope Setup: In order to perform a Preshoot
measurement, a minimum of one falling edge must be present. If

more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. If the signal is
not present, 9.99999E+37 is returned.

Executing the Measurement: When the measurement is
executed, the instrument will measure and cutput the preshoot of
the falling edge (in percent) of the source specified.

Measurement Method: The method the instrument uses to
determine preshoot is to make three different voltage
measurements of the first falling (negative-going) edge present,
then calculate preshoot as follows:

preshoot = ({(HIGH - MAXimum)/AMPLtude) « 100
Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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MEASuUre:FALL:TIME? MEASure:FALL:TIME?

:FALL:TIME? MEASure[:SCALar):VOLTage:FALL:TIME?
[lower_limit{,upper_limit]l(<channel_lisf>] iz used to configure
the source specified by channel_ligt for a Fall Time measurement,
perform the measurement on the signal present, then transfer the
resulis to the output buffer. lower_limit defines the lower
measurement threshold. upper_limii defines the upper measurement

threshold.
Parameters

Parameter Parameter Range of Values Detault

Name Type Units

channel_fst numaric INPutn (n=1tc 2)| none

WMEMoryn (n=1 10 4)|
MATH~? (n=1 10 2)
lower_iimit numetic ~25.00 % +125.0 PCT
upper_limk numeric -25.00 0 +125.0 PCT

Example Make a fall time measurement at 10% lower threshold limit
and 90% upper threshold limit on input 1 {defaults)

MEAS:VOLT:FALL: TIME? Configure input I for a Fall Time
measurement, perform the
measurement, and transfer the

result to the output buffer
enter statanent Enter measurement into computer

Comments ¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

» Combinations of upper_limit/lower_limit/channel_list.
The various combinations of upper_limit, lower_limit, and
channel_list are entered as follows :

<lower_limit>,<upper_limit>,<channel_list> — when selecting
all parameters

<lower_limit>,<channel_list> — when selecting the lower limit
and channe) list (uses upper limit default)

<channel_list> — when selecting the channel list only (uses
upper and lower limit defaults)

+ Selecting Limits: The upper and lower limits for the fall time
measurement can be defined by the user as follows (units of
percent and voltage cannot be specified together):

Default: The measurement is performed at 10%/90%
thresheld levels if the lower_limit and upper_limit parameters
are omitfed.
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MEASure:FALL:TIME?

MEASure:FALL:TIME?

Specifying Lower Limit: The measurement is performed
at a specified lower threshold if the lower_limit parameter is
used. Values from -25.00% to +125.0% are accepted.
lower_limit can also be entered in voltage units (x250,000
volts) by specifying "V" in the parameter. For example, to set
the lower_linmit to 0.2 volts, send the following:

MEAS: VOLY: FALL:TIME® ©.2V,XXXX, (dX}

Specifying Upper Limit: The measurement is performed
at a specified upper threshold if the upper_limit parameter is
used. Values from —25.00% to +125.0% are accepted.
upper_limit can alzo be entered in voltage units (+250,000
volts) by specifying "V" in the parameter. For example, to set
the upper_limit to 4.5 volts, send the following:

MEAS:VOLT:FALL: TIME? XXXX, 4.5V, (@X)

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the fall time (in
seconds) at the specified upper and lower limits of the selected
source.

Oseilloscope Setup: In order to perform a Fall Time
measurement, the falling edge of the waveform must be present.
If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Fall
Time measurement, an error will be generated.

Mesasurement Method: The method the instrument uses to
determine fall time is to measure the time at the upper threshold
then the lower threshold of the first falling (negative-going) edge
present. Measurement results are used to calenlate fall time as
follows:

fall tima = lower thrashold time = upper threshoid time

FALL:TIME versus FITMe:
MEASure[:SCALar}:VOLTage:FALL.TIME command is identical
to the MEASure{:SCALar):VOLTage:FTIMe command.

Related Commands: CONFigure:, READ?, INITiate, FETCh?,
MEASure{:3CALar]:VOLTAGE:FTIMe,

*RST Conditions: Lower limit defaults to 10% and upper limit
defaults to 90%.
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MEASure:FREQuency? MEASure:FREQuency?

:FREQuency? MEASure[:8CALar}:\VOLTage:FREQuency? [<channel lisi>] is
used to configure the source specified by channel_list for a Frequency
measurement, perform the measurement on the signal present, then
transfer the results to the cutput buffer.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
channel_kst numeric INPutn {n=1 10 2){ none
WMEMaryn (n=1to 4}|
MATHn (n=1 t0 2)

Example Make a frequency measurement on waveform memory 4

MEAS:VOLT:FREQ? (0WMEM4) Configure waveform memory
£ for a Frequency
measurement, perform the
megsurement, and transfer the
result to the output buffer

entar statament Enter measurement inio
computer

Comments ¢ Measurement Specifications: See Appendices A and C for
measurement gpecifications.

+ Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
funetion being measured. Only one source can be specified at 2
time. If channel_list is not specified, INPutl is used.

¢ Oscilloscope Setnp: In order to perform a Frequency
measurement, a minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. If the signal is
not present, 9.99999E+37 is returned.

¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the frequency
(in hertz) of the source specified.

+» Measurement Method: The method the instrument uses to
determine frequency is to measure the time of the first complete
cycle, then calculate frequency as follows:

i first edge of waveform is rising, then:
frequency = 1/(time &1 sacond rising edge ~ time at first rising edge)

if first sdge of waveform Is faling, then:
frequency = 1/{time at second falking edge — tima at first faling edge)

* Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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MEASure:FTIMe?

MEASure:FTIMe?

:FTIMe? MEASure[:SCALar):VOLTage:FTIMe?
Hower_timitl,upper_limitll[<channel_list>] is used to configure
the source specified by channel_list for a Fall Time measurement,
perform the measurement on the signal present, then transfer the

results to the output huffer. lower limit defines the lower

measurement threshold. upper_limit defines the upper measurement

threshold.
Parameters

Parameter Parameter Range of Values Default

Name Type Units

channel_list numeric INPutn (n=1 10 2}| none

WMEMony (n=1 to 4)|
MATHn (n=110 2)
lower_lim# numeric —25.00 to +125.0 PCT
upper_kmit numeric ~25.00 t0 +125.0 PCT

Example Make a fall time measurement at 20% lower threshold limit

and 70% upper threshold limit on math function 1

NEAS :VOLT:FTINM?

enter

The various combinations of upper_limit, lower_limit, and

statement

20,70, (eMaTRY) Configure input 1 for

a Fall Time

measurement,

perform the

measurement, and
transfer the result to

the output buffer
Enter measurement
into computer
Commenis < Measurement SBpecifications: See Appendices A and C for
measurement specifications.

* Combinations of upper_limit/lower_limitichannel_list.

channel_list are entered as follows :

<lower_limit>, <upper_limit>,<channel_list> - when selecting
all parameters

<lower_limit>,<channel_list> — when selecting the lower limit
and channel list (uses upper limit default)

<channel_list> — when selecting the channel list only (uses
upper and lower limit defaults)
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MEASure:FTIMa?

MEASures:FTiMe?

Selecting Limits: The upper and lower limits for the fall time
measurement can be defined by the user as follows (units of
percent and voltage cannot be specified together):

Default: The measurement is performed at 10%/90%
threshold levels if the Jower_limit and upper_limit parameters
are omitted.

Specifying Lower Limit: The measurement is performed
at a specified lower threshold if the lower_limit parameter is
usged. Values from —25.00% to +125.0% are accepted.
lower_limit can also be entered in voltage units (+250,000
volts) by specifying “V" in the parameter. For example, to set
the lower_limit to 0.2 volts, send the following:

MEAS :VOLT:FRIN &.2V,XXXX, {0X)

Specifying Upper Limit: The measurement is performed
at a specified upper threshold if the upper_limit parameter is
used. Values from —25.00% to +125.0% sare accepted.
upper_limit can also be entered in voltage units (+250,000
volts) by specifying “V" in the parameter. For example, to set
the upper_limit to 4.5 volts, send the following:

MEAS:VOLT:FTIM XXXX, 4.5V, (8X)

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

Oscilloscope Setup: In order to perform a Fall Time
measurement, the falling edge of the waveform must be present.
If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the s speed as fast as poseible. If
the horizontal scaling is questionable when performing a Fall
Time measurement, an error will be generated.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the fall time (in
geconds) at the specified upper and lower limits of the selected
Source.

Measarement Method: The method the instrument uses to

determine fall time is to measure the time at the upper threshold

then the lower threshold of the first falling (negative-going) edge

ter]elsent. Measurement results are used to calculate fall time as
ollows:

fall ime = kwer threshold time — upper threshold time
FALL:TIME versus FTIMe:
MEASure[:SCALar]:VOLTage:FTIMe command is identicai to the
MEASure[:SCALar]:VOLTage:FALL:TIME command.
Related Commands: CONFigure:, READ?, INITiate, FETCh?,
MEASure(:SCALar]:VOLTAGE:FALL:TIME.

*RST Conditions: Lower limit defaults to 10% and upper limit
defanits to 90%.
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MEASure:HIGH?

MEASures:HIGH?

‘HIGH? MEASure[:SCALarl:VOLTage:HIGH? [<channel_list>] is used to
configure the source specified by channel_list for a High voltage
measurement, perfortn the measurement on the signal present, then
transfer the results to the output buffer.

Parameters
Parameter Parameter Range of Values Detault
Name Type Units
channel_list numanc INPutn (n=1to 2} noNG
WMEMoryn {ne1 to 4)
MATHA (ne110 2)
Example Make a high voltage measurement on input 2
MEAS:VOLT:HIGH? (@INP2)  Configure input 2 for a High
Voltage measurement,
Derform the measurement,
and transfer the result io the
output buffer
enter statamant Enter measurement into
compuier

Comments + Measurement Specifications: See Appendices A and C for

measurement specifications.

o Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

* Oscilloscope Setup: High Voltage measurement is made using
the entire waveform. When performing a measurement on a

particular cycle, set the controls to present only that cycle.

* Executing the Measurement: When the measurement is
executed, the instrument will measure and output the voltage
value (with 0 volts as the reference) at the highest point of the
source specified.

* Retated Commands: CONFigure:;, READ?, INITiate, FETCh?.
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MEASure:LOW?

LOW?

Parameters

Example

Comments

MEASure:LOW?

MEASare[:SCALar]:VOLTage:LOW? [<channel_list>] is used to
configure the source spetified by channel_list for a Low voltage
measurement, perform the measurement on the signal present, then
transfer the results to the output buffer.

Parameter Parameter Range of Vales Deatault
Name Type Units
channel_list fumeric INPutn (n=1 to 2)| none
WMEMoryn (n=1 10 4))
MATHN (=1 10 2)

Make a low voltage measurement on waveform memory S

MEAS:VOLT:LOW? (OWMEM3) Configure waveform memory 3
for a Low Voltage
measurement, perform the
measurement, and tronsfer the
result to the output buffer

enter statement Enter measurement into
computer

» Measurement Specifications: See Appendices A and C for
messurement specifications.

+ Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
fanction being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

= Oscilloscope Setup: Low Voltage measurement is made using
the entire waveform. When performing a measurement on a
particular cycle, set the controls to present only that cycle.

» Executing the Measurement: When the measurement is
executed, the instrument will measure and output the voltage
valae (with 0 volts as the reference) at the lowest peoint of the
source specified.

* Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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MEASure:MAXImum?

:MAXimum?

Parameters

Example

Comments

MEASure:MAXImum?

MEASure[;SCALar):VOLTage:MAXimum? [<channel_lisi>] is
used to configure the source specified by channel_list for a Maximum
voltage measurement, perform the measurement on the signal
present, then transfer the results to the output buffer.

Parameter Parameter Range of Values Defauit
Name Type Units
channed_kst numeric INPuin (n=1102)| none
WMEMOryn (n=1 10 4))|
MATHN (n=110 2)

Make 2 marximum voltage measurement on input 2

MEAS :VOLT:MAX (Q1IN®2) Configure input 2 for a Maximum
Voltage measurement, perform
the measurement, and transfer the
result to the output buffer

enter statement Enter measurement into computer

Measurement Specifications: See Appendices A and C for
measurement specifications,

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
fanction being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

Oscilloscope Setup: Maximum Voltage measurement is made
using the entire waveform. When performing a measurement on
a particular cycle, set the controls to present only that cycle.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the absclute
maximum voltage (with 0 volts as the reference) of the source
specified.

Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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MEASure:MINimum?

:MINimum?

Parameters

Exampie

Comments

MEASure:MINimum?

MEASure[:SCALar}:VOLTage:MINimum? [<channel_list>] is
used to configure the source specified by channel_list for a Minimum
voltage measurement, perform the measurement on the signal
present, then transfer the results to the cutput buffer.

Parametor Parameter Range of Values Default
Name Type Units
channel_fist numetic INPutn (n=110 2} none
WMEMoyn {1 10 4)}
MATHA (n=1to 2}

Make a minimum voltage measurement on input 1

MEAS : VOLT : MIN? Configure input 1 for a Minimum
Voltage measurement, perform the
meagsurement, and transfer the result
to the output buffer

enter statemant Enter measurement inio computer

+ Measurement Specifications: See Appendices A and C for
measurement specifications.

» Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_lis: is not specified, INPutl is used.

» Oscilloscope Setup: Minimum Voltage measurement is made
using the entire waveform. When performing 2 measurement on
a particular cycle, set the controls to present only that cycle.

¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the absolute
minimum voltage (with 0 volts as the reference) of the source
specified.

e Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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MEASure:NDUTycycle?

:NDUTycycle?

Parameters

Example

Comments

MEASure:NDUTycycle?

MEASure]:SCALar]:VOLTage:NDUTyevcle?
[ereference>)[<channel_list>] is used to configure the source
specified by ehannel_list for & Negative Duty Cycle measurement,
perform the measurement on the signal present, then transfer the

results to the output buffer.
Parameter Parameter Range of Values Default
Name Type Units
raferance numearic Oto 100 PCT
channef_iist numeric INPutn {n=1 10 2)| none
WMEMOoyn (n=1 10 4)|
MATHn (n=1to 2)

Make a negative duty cycle measurement on math function 2

(GMATR2) Configure input 2 for a
Negative Duty Cycle
measurement, perform the
measurement, and transfer the
result to the output buffer
Enter measurement into
computer

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channel_list has the form (@sotree)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. ¥ channel_list is not specified, INPutl is used.

Combinations of reference and channel_list. The various
combinations of reference and channel_list are entered as follows :

<reference>,<channel_list> — when selecting both parameters

<channel_list> -~ when selecting the channel list only (uses
middle defaults value (50%)

Specifying Reference: The measurement is performed at a
specified level if the reference parameter is used. Values from 0
to 100% are accepted. reference can also be entered in voltage
units (£250,000 volts) by specifying "V™ in the parameter. For
example, to set the reference to 0.2 volts, send the following:

CONF:VOLT :¥DUT 0,2V, {4XXX)

Oscilloscope Setup: In order to perform a Negative Duty Cycle
measurement, a minimum of one full cycle ust be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. Negative Duty
Cyele is determined at the specified reference level on the
waveform., If the signal is not present, 9.99999E+37 is returned.

MEAS : VOLT:RDUT?

antaer statament
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» Executing the Measurement: When the measurement is
executed, the instrument will measure and output the negative
duty cycle of the source specified.

o Measurement Method: The method the instrument uses to
determine negative duty cycle is to measure NWIDth and
PERiod, then present duty cycle in percent as ratio of the negative
pulse width to period as follows:

negative duty cyele = ~ pulse width/period
+ Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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:NWIDth?

Parameters

Example

Commaents

MEASure:NWIDth?

MEASure[:SCALar:VOLTage:NWIDth?
[creference>){<channel_list>] is used to configure the source
specified by channel_list for a Negative Pulse Width measurement,
perform the measurement on the signal present, then transfer the

results to the output buffer,
Parameter Parameter Range of Valuas Detault
Name Type Units
reference numaeric 0to 100 BCT
channe!_#&st numeric INPutn (n=1 to 2} none
WMEMoryn (n=1 to 4)f
MATHn (n=1 10 2)

Make a negative pulse width measurement on inpuat 1

MEAS :VOLT:NWID? (QINP1l) Configure input I for a Negative
Pulse Width measurement,
perform the measurement, and
tranafer the resuit to the outpwt
buffer

enter statement Enter measurement info
computer

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channel list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. Ifchannel_list is not specified, INPutl is used.

Combinations of reference and channel_list. The various
combinations of reference and channel_list are entered as follows :

<reference>,<channel_list> — when selecting both parameters

<channel_list> - when selecting the channel list only (uses
middle defaults value (50%)

Specifying Reference: The measurement is performed at a
specified level if the reference parameter is used. Values from 0
to 100% are accepted. reference can also be entered in voltage
units (250,000 volts) by specifying V" in the parameter. For
example, to set the reference to 0.2 volts, send the following:

CONF ;VOLT :NWID 0.2V, (8XXX)

Oscilloscope Setup: In order to perform a Negative Pulse
Width measurement, a minimum of one negative pulse must be
present. If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. Negative Pulse
Width is determined at the specified reference level on the
waveform. If the signal is not present, 9.99999E+37 is returned.
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¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the negative
pulse width (in seconds) of the source specified.

¢ Measurement Method: The method the instrument uses to
determine pulse width is to measure the time of the first complete
negative puise, then calculate pulse width as follows:

If first adge of waveform is rising, than:
pulse width = time at second rising edge ~ time at first falling edge

if first edge of waveform is falling, then:
pulse width = tima at first rising adge — tims at first faling edge

« Related Commandg: CONFigure:, READ?, INITiate, FETCh?.
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:PDUTycycle?

Parameters

Example

Comments

MEASure:PDUTYycycle?

MEASure[:SCALar}:VOLTage:PDUTycycle?
[<reference>)[<channel_list>] is used to configure the source
specified by channel_list for a Positive Duty Cycle measurement,
perform the measurement on the signal present, then transfer the

resnlts to the output buffer,
Parameter Parameter Range of Values Default
Name Type Units
reference numenc 010100 PCT
channel_Kst aumeric INPutn (n=1 10 2)} none
WMEMoryn (n=1 1o 4)]
MATHN (n=110 2)

Make a duty cycle measurement on input 2

MEAS :VOLT:PDUT? (@8INP2) Configure input 2 for a Positive
Duty Cycle measurement,
Derform the measurement, and
transfer the result to the output
buffer

enter astatement Enter measurement into
compuler

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channe!_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

Combinations of reference and channel list. The various
combinations of reference and channel_list are entered as follows :

<reference>,<channel_list> — when selecting both parameters

<channel_list> — when selecting the channel list only (uses
middle defaults value (50%)

Specifying Reference: The measurement is performed at a
specified level if the reference parameter is used. Values from 0
to 100% are accepted. reference can also be entered in voltage
units (250,000 volis) by specifying “V" in the parameter. For
example, to set the reference to 0.2 volts, send the following:

CONF:VOLT:PDUT 0.2V, (8XXX}

Oscilloscope Setup: In order to perform a Positive Duty Cycle
measurement, 8 minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. Positive Duty
Cyele is determined at the specified reference level on the
waveform. If the signal is not present, 9,.99999E+37 is returned.
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Executing the Measurement: When the measurement is
executed, the instrument will measure and output the positive duty
cycle of the socuree specified.

Measurement Method: The method the instrument uses to
determine duty cycle is to measure PWIDth and PERiod, then
present duty cycle in percent as ratio of the positive pulse width to
period as follows:

positive duty cycle = + pulse width/period

DCYCle versus PDUTycycle:
MEASure(:SCALar}:VOLTage:DCYCle command is identical to
the MEASure[:SCALar]:VOLTage:PDUTyc¢ycle command.

Related Commands: CONFigure:, READ?, INITiate, FETCh?,
MEASure(:SCALar]):VOLTage:DCYCle.
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:PERiod?

Parameters

Example

Comments

MEASure:PERiod?

MEASure[:SCALar};VOLTage:PERiod? [<channel_list>] iz used
to configure the source specified by channel_list for a Period

measurement, perform the measurement on the signal present, then
transfer the results to the output buffer.

Parameter Parametar Range of Values Defatilt
Name Type Units
channel list numeric INPutn {n=1 to 2)| none

WMEMoryn (n=1ta 4)|
MATHn (n=1102)

Make a period measurement on math function 1

MEAS :VOLT:PER? (GMATH1) Configure math function I fora
Period measurement, perform
the measuremend, and transfer
the result to the output buffer

enter statemant Enter measurement into
computer

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one sourcs can be specified at a
time. K channel_list is not specified, INPutl is used.

Oseilloscope Setup: In order to perform a Period
measurement, a minimum of one full ¢ycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. If the signal is
not present, 9.99999E+37 is returned.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the period (in
seconds) of the source specified.

Measurement Method: The method the instrument uses to
determine period is to measure the time of the first complete cycle,
then calculate period asg follows:

if first adge of waveform Is rising, then:
paeriod = time at second rising edge — time at first rising odge

H first edge of wavelorm is falling, then:
period = time at second faling edge — time A first falling edge

Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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:PWIDth? MEASure[:SCALarl:VOLTage:PWIDth?
[<reference>])(<channel_list>] is used to configure the souree
specified by channel_list for a Positive Pulse Width measurement,
perform the measurement on the signal present, then transfer the

resulits to the output buffer.
Parameters

Parameter Parameter Range of Vaiues Detault

Name Type Units
reference numeric Oto 100 PCT
channel_list numaeric INPutn {n=1 ta 2)) nons
WMEMOortyn (N=1 10 4)|
MATHA (n=110 2)

Example Make a positive pulse width measurement on waveform
memory 2

MEAS : VOLT:PWID? {(ewMBM2) Configure waveformn memory
2 for a Positive Pulse Width
measurement, perform the
megsurement, and transfer the
resuit to the output buffer

entar statemant Enter megsurement into
compuler

Comments + Measurement Specifications: See Appendices A and C for
measurement specifications.

¢ Belecting channel_list. channel_list has the form (8source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

» Combinations of reference and channel_list. The various
combinations of reference and channel_list are entered as follows :

<reference>,<channel_lisi> — when selecting both parameters

<channel_list> - when selecting the channel list only (uses
middle defaults value (50%)

Specifying Reference: The measurement is performed at a
specified level if the reference parameter is used. Values from 0
to 100% are accepted. reference can also be entered in voltage
units (£250,000 volts) by specifying "V" in the parameter. For
example, to set the reference to 0.2 volts, send the following:

CONF:VOLT:PWID 0.2V, {0XXX}

e QOscilloscope Setup: In order to perform a Positive Pulse Width
measurement, & minimum of one positive pulse must be present.
If more than one waveform, edge, or pulse is present, the
measurement is made on the first adge acquired. Positive Pulse
Width is determined at the specified reference level on the
waveform. If the signal is not present, 9.99999E+37 is returned.
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¢+ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the positive
pulse width (in seconds) of the source specified.

+ Measurement Method: The method the instrument uses to
determine pulse width is to measure the time of the first complete
positive pulse, then calculate pulse width as follows:

i first edge of waveform is rising, then:
pulsae width = time at second falfing adge — time at fiest rising edge

K tirst adge of waveform is falling, then:
pulse width = tima at first falling edge — time at first nsing edge

* Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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:RISE:OVERShOOt? MEASure:SCALar):VOLTuge:RISE:OVERshoot? [<cchannel_list>] is
used to configure the source specified by channel_list for an QOvershoot
measurement on the rising edge of the waveform, perform the
measurement on the signal present, then transfer the results to the

output buffer,
Paramaters
Parameter Parameter Range of Values Default
Name Type Units
channel_iist numeric iINPutn {n=1 to 2){ none
WMEMoryn (=110 4))
MATH? (=t 20 2)

Example Make an overshoot measurement on the rising edge of the
waveform on input 1

MEAS :VOLT :RISE: OVER? Configure input 1 for an
overshoot measurement on
the rising edge, perform the
measurement, and transfer the
resull to the output buffer

anter statement Enter measurement into
computer

Comments ¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

+ Selecting channel_ligi. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one souree ¢an be specified at a
time. Ifchannel_list is not specified, INPut? is nsed.

¢ Oscilloscope Setup: In order to perform an Overshoot
measurement, a minimum of one rising edge must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. If the signal is
not present, 9.99999E437 is returned.

¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the overshoot of
the rising edge (in percent) of the source specified.

¢ Measurement Method: The method the instrument uses to
determine overshoot is to make three different voltage
measurements of the first rising (positive-going) edge present,
then calculate overshoot as follows:

ovarshoot = ((HIGH - MAXimum)/AMPLiude) « 100
*» Related Commands: CON¥igure:, READ?, INITiate, FETCh?.
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‘RISE:PREShoot?

Parameters

Comments

MEASuUre:RISE:PREShoot?

MEASure[:SCALar]:VOLTage:RISE:PREShoot? [<channel_list>]
is used to configure the source specified by channel_list for a Preshoot
measurement on the rising edge of the waveform, perform the
measurement on the signal present, then transfer the results to the

output buffer.
Parameter Parameter Ranga of Valuas Default
Name Type Units
channs|_kst numaric INPutn (r=1 10 2) nono
WMEMornyn (n=1 10 4)]
MATH? {(r=1 10 2)

Mzake a preshoot measurement on the rising edge of the
waveform on input 2

MEAS :VOLT : RISE:PRES? (8INR2) Configure input 2 fora
preshoot measurement on
the rising edge, perform
the measurement, and
transfer the resull to the
outpui buffer

enter statement Enter measurement into
computer

Measurement Specifications: See Appendices A and C for
measurement spetifications.

Belecting channel_lisi. channel_liat has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

Oscilloscope Setup: In order to perform a Preshoot
measurement, 2 minimum of one rising edge must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. If the signal is
not present, 9.99999E+37 is returned.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the preshoot of
the rising edge (in percent) of the source specified.

Measurement Method: The method the instrument uses to
determine preshoot is to make three different voltage
measurements of the first rising (positive-going) edge present,
then calculate preshoot as follows:

prashoot = {(LOW - MINimum)yAMPLitude) = 100
Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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:RISE:TIME?

Parameters

Example

Comments

MEASure:RISE:TIME?

MEASure[:SCALar):VOLTage:RISETIME?
Bower_limitl upper limit]}(<channel_list>] is used to configure
the source specified by channel_list for a Rise Time measurement,
perform the measurement on the signal present, then transfer the
results to the output buffer. lower_limit defines the lower
measurement threshold. upper_limit defines the upper measurement
threshold.

Parameter Parameter Range ot Values Default
Name Type Units
channe!_list RUMeric INPutn (=1 t0 2)| nane
WMEMoryn (ne1 10 4)!
MATH?7 (n=110 2)
fowesr_kmit numaric ~25.00 to +125.0 PCT
upper_Bmi numeric -25.00 0 +1258.0 PCT

Make a rise time measurement at 10% lower threshold limit
and 90% upper threshold limit on waveform memory 1
(defaults)

MEAS :VOLT:FALL:TIME? (@WMEN1) Configure waveform
memory 1 for a Rige
Time measurement,
perform the
measurement, and
transfer the result to
the output buffer

antar statement Enter measurement
into computer

* Measurement Specifications: See Appendices A and C for
measurement specifications,

e Combinations of upper_limit/lower _limitichannel_list.
‘The various combinations of upper_limit, lower_limit, and
channel_list are entered as follows :

<lower_limit>,<upper_limit>,<channel_list> — when selecting
all parameters

<lower_limit><channel_list> — when selecting the lower limit
and channel list (uses upper limit default)

<channel_lisgt> — when selecting the channel list only (uses
upper and lower Bmit defaunlts)

* Selecting Limits: The upper and lower limits for the rise time
measurement can be defined by the user as follows (units of
percent and voltage cannot be specified together):

Default: The measurement is performed at 10%/90%
threshold levels if the lower_limit and upper_limit parameters
are omitted.
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Specifying Lower Limit: The measurement is performed
at a specified lower threshold if the lower_limi¢ parameter is
used. Values from —25.00% to +125.0% are accepted.
lower_limit can also be eniered in woltage units (250,000
volts) by specifying V" in the parameter. For example, to set
the lower_limit to 0.2 volts, send the following:

MEAS:VOLT:RISE:TIME 0,2V, XXXX, (8X)

Specifying Upper Limit: The measurement is performed
at a specified upper threzhold if the upper_limit parameter is
used. Values from —25.00% o +125.0% are accepted.
upper_limit can also be entered in voltage units (£250,000
volts) by specifying “V” in the parameter. For example, to set
the upper_limit to 4.5 volts, send the following:

MEAE :VOLT:RISE:TIME XXXX, 4.5V, (8X)

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel list is not specified, INPutl is used.

Oscilloscope Setup: In order to perform a Rise Time
messurement, the rising edge of the waveform must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Rise
Time measurement, an error will be generated.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the rise time (in
seconds) at the specified upper and lower limits of the selected

source.

Measurement Method: The method the instrument uses to
determine rise time is to measure the time at the lower threshold
then the upper threshold of the first rising (positive-going) edge
present. Measurement results are used to calculate rise time as
follows:

riso time = upper threshold time — lower threshold time

RISE:TIME versus RTIMe;
MEASure(:SCALar):VOLTage:RISE.TIME command is identical
to the MEASure{:SCALar]:VOLTage:RTTMe command.

Related Commands: CONFigure:, READ?, INITiate, FETCh?,
MEASure[:SCALar):VOLTAGE:RTIMe.

*RST Conditions: Lower limit defaults to 10% and upper limit
defaults to 90%.
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:RTIMe? MEASure(:SCALarl:VOLTage:RTIMe?
[lower_limit[,upper_limitlll<channel_list>] is used to configure
the source specified by channel_list for a Rise Time meagurement,
perform the measurement on the signal present, then transfer the
results to the output buffer. lower_limit defines the lower
measurement threshold. upper_limit defines the upper measurement

threshold.
Parameters

Parameter Parameter Range of Values Defauit

Name Type Units

channeol_list numeric INPutn {n=1 to 2)} nona

WMEMoryn (n=1 to 4)j
MATHD? (n=1 10 2)
lower_fimit numaeric -25.00 10 +125.0 PCT
vpper kmit numeric -25.00 o +125.0 PCT

Example Make a rise time measurement at 20% lower threshold limit
and 70% upper threshold limit on input 2

MEAS:VOLT:RYIM? 20,70, (QINP2) Configure input 2 fora
Rige Time
measurement, perform
the measurement, and
transfer the result to
the output buffer

anter statement Enter measurement
into computer

Comments + Mesasurement Specifications: See Appendices A and C for
measurement specifications.

* Combinations of upper_limit/lower_limitichannel_lisz.
The various combinations of upper_limit, lower_limit, and
channel_list are entered as follows :

<lower_limit>,<upper limit>,<channel_list> — when selecting
all parameters

<lower_limit>,<channel_list> — when selecting the lower limit
and channel list (uses upper limit default)

<channel_list> — when selecting the channel list only (uses
upper and lower limit defaults)

+ BSelecting Limits: The upper and lower limits for the rise time
measurement can be defined by the user as follows (units of
percent and voltage cannot be specified together):

Defaunlt: The measurement is performed at 10%/90%
threshold levels if the lower_limit and upper_Llimit parameters
are omitted.
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Specifying Lower Limit: The measurement is performed
at a specified lower threshold if the lower_limit parameter is
used. Values from —25.00% to +125.0% are accepted.
lower_limit can also be entered in voltage units (250,000
volts) by specifying “V" in the parameter. For example, to set
the lower_limit to 0.2 volts, send the following:

HEAS:VOLT:RTIN 0.2V, XXX, (8X)

Specifying Upper Limit: The measurement is performed
at a specified upper threshold if the upper_limit parameter is
used. Values from -25.00% to +125.0% are accepted.
upper_limit can also be entered in voltage units (x250,000
volts) by specifying "V” in the parameter. For example, to set
the upper_limit to 4.5 volts, send the following:

MEAS:VOLT:RTIM XXXX, 4.3V, (2X)

Selecting channel_list. channel_list hag the form (@source)
where source is the specified input, waveform memory, or math
funetion being measured. Only one source can be specified at 2
time. If channel_list is not specified, INPutl is used.

Oscilloscope Setup: In order to perform a Rise Time
measurement, the rising edge of the waveform must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Rise
Time measurement, an error will be generated.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the rise time (in
seconds) at the specified upper and lower limits of the selected
source.

Measurement Method: The method the instrument uses to
determine rise time is to measure the time at the lower threshold
then the upper threshold of the first rising (positive-going) edge
present. Measurement results are used to calenlate rise time as
follows:

rise time = upper threshold time — lower threshold time

RISE:TIME versus RTIMe:
MEASure[:SCALar}:VOLTage:RTIMe command is identieal to the
MEASure[:SCALar]:VOLTage:RISE:TIME command.

Related Commands: CONFigure:, READ?, INITiate, FETCh?,
MEASure[:SCALar]:VOLTAGE:RISE:TIME.

*RST Conditions: Lower limit defaults to 10% and upper limit
defaults to 90%.
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6-92

TMAXimum? MEASure[:SCALar]:VOLTage:TMAXimum? [<channel_list>]
returns the time at which the first maximum voltage oceurred on the
present waveform.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
channal_kst AUMeric INPutn (n=1 to 2)} none
WMEMoryn (A=1 to 4)|
MATHz (m=1 10 2)

Example Measure the first maximum voltage time on input 1

MEAS : VOLT: TMAX? Configure input 2 for a time at
maximum voltage measurement,
perform the measurement, and
trangfer the resuit to the ouipul buffer

enter statament Enter data into computer

Comments e« Selectingchannel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel list is not specified, INPutl is used.

* Executing the Measurement: When the measurement is
executed, the instrument will measure and output the time (in
seconds) that the maximum voltage occurred. The trigger point is
used as the refarence (time 0).
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:TMINImMuUmM? MEASure[:SCALar}:VOLTage:TMINimum? [<channel_list>]
returns the time at which the first minimum voltage occurred on the
present waveform.

Exampie Measure the first minimum voltage time for input 1

MEAS : VOLY:TMIN? (QINP1l) Configure input 1 for a time at
minimum volioge measurement,
perform the measurement, and
transfer the result to the output
buffer

enter statemant Enter daia into computer

Comments +» Selecting channel_list. channel_list has the form (8source)
where source is the specified input, waveform memory, or math

function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

*» Executing the Measurement;: When the measurement is
executed, the instrument will measure and output the time (in
seconds) that the minimum voltage occurred. The trigger point is
used as the reference (time 0).
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MEMory MEMory
MEMory The MEMory command subsystem enables the Oscilloscope to use
external A24 VME memory space for routing acquired data from the
internal buffers to the external buffer.
Subsystem Syntax MEMory
:-VME
:ADDRess <address>
:ADDRess? [MINimum | MAXimum]
:MAP?
BIZE <bytes>
SI1ZE?
:STATe <mode>
:STATe?

The MEMory command allows the Oscilloscope to use external A24
VME memory for data acquisition, when the VME STATe is ON. Once
the data has been acquired, it is available in "raw” format. Data is

processed depending on sample mode, acquisition type, and format
selected using the following guidelines:

*» DETector;:MODE REPetitive / Acquisition TYPE
NORMal — The acquired data is 16 bits in length. The

starting location, in VME space, of each INPUT buffer is to be
calculated as follows:

NPUT1 (CHANNe!1) = MEM:VME:ADDR + #HO16C (364 dec)
INPUT2 (CHANneL2) a MEM:VME:ADDR « #H0940 (2388 dec)

Data — 18 bits
1111110000000000
5432100876543210

XEMAA XXX AR KX XXX

BYTE WORD COMPRESSED
15 0 15 Q0 15

XXARXX N s *OXXXXXXXXXXXXAXKN> XXXAXXKXXX
shift right 9 bits shift right 1 bit shift right 8 bits

*NOTE: x = data bits. The extemal buffers anly contain the acquired waveform data, not
preamble information. Preambile information can be read using the WAVelorm:PREamble?
query.

¢ DETector:MODE REPetitive / Acquisition TYPE
AVERage — The acquired data is 16 bits in length (stored in a
32 bit word). The starting location, in VME space, of each
INPUT buffer is to be caleulated as follows:
INPUT1 (CHANne!!) « MEM:VME:ADDR + #H0O16C (364 dec)
NPUT2 {CHANnei2) = MEM:VME:ADDR + #H0840 (2388 dec)
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MEMory

MEMory

Data — 32 bits
3822222222221 1111111110000000000
10987654321098765432109876543210

ARRNX XK XX XX

BYTE WORD COMPRESSED
15 0 15 0 15 0
AXRKR XA == ———— > OXXXXXXXAAXAKAXASD XKXKANXXNXRA—e————— >
shift right 9 bits shift right 1 bit shift right 8 bits

*NOTE: x = data bits. The extomal buffers enly contain the acquired waveform data, not
preamble information. Preambla information can be read using the WAVelorm:PREambie?
query.

* DETector:MODE REPetitive / Acquisition TYPE
ENVelope — The acquired data is 16 bits in length. The
starting location, in VME space, of each INPUT buffer is be to
calculated as follows:

If data is digitized:
MINIMUM

INPUT1 (CHANNel1) = MEM:VMEADDR + #H016C (364 dac)
INPUT2 (CHANNSL2) = MEM:VME:ADDR + #H0040 (2368 dac)

MAXIMUM
INPUTS (CHANn®IT) » MEM:VMEADDR + #HOSS6 (1366 dec)
INPUT2 {CHANNGIZ) « MEM:VME:ADDR + #HODA2 (3490 dec)

Data — 16 bits
1111116000000000
5432109876543210

AAXXXARXXXAXNAXX X

BYTE WORD COMPRESSED
15 ¢ 15 0 15 0
KXXAK KR ———m e = > XAAXXKXXXAAKAXAD XXXXXXKXAX X oo momem >
shift right 9 bite shift right 1 bit shift right 8 bits

*NOTE: x = data bits. The extemal buffars enly contain the acquired wavelorm data, not
preamble information. Preamble information can be read using the WAVelorm:PREamble?
query.
¢ DETector:MODE RTIMe,<points>,<acquisition> (or
real-time mode and raw data acquisition type) — The acquired
data is 16 bits length. The starting location, in VME space, of
each INPUT buffer is caleulated as follows:

SEQUentiall {CHANngIT) = MEM:VME:ADDR + #H9294 (37524 dec)
SEQUentialz (CHANNeIZ) = MEM:VME:ADDR + #H39FD4 (237524 dec)

Nota: The above caiculations are basad an the default size of #HEAD14 (437524 dec).
H the siza is increased the location for SEQUentiai2 will change due the fact that both
SEQ1 and SEQ2 are equally incremented based on avaitable size,

It is recommendad for any size to use the MEM:VME:MAP? query o determine exact
addresses in VME space,
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MEMory MEMory

The data block consists of two amrays. The first array consists of double precision 64-bit
floating point numbers, These are the xorigin values of the waveform records to follow. The
second array consists of 16-bit integers and represents the actual data for each acquistion.

Double precision format for xorgs:

The most significant bit is the sign bit, the next 11 most significant bits are the exponent field,
and the remaining 52 bits are the fraction field. The bias of the exponent is 1023.

63 62-—--52 51—-———-0
S Exp.+Bias Fraction

Data — 16 Bits

111111000000000G
5432109876543210
XXXEXXXXXEIKAXEX

WORD
15 0
XXXARXXXXLXXKXXX X >
shilt right 1 bit
*Note: x = daia bits.

+ DETectorsMODE RTIMe {or real-time mode and normal acquisition type) —
— The acquired data is 16 bits in length. The starting location, in VME space, of cach
INPUT buffer is to be calenlated as follows:
= 508 points

Length
INPUT1{CHANRel1) = MEM:VME:ADDR + #H016C (364 dec)
INPUT2{CHANReI2) = MEM:VME:ADDR + #H0940 (2368 dec)

Length = 8000 points
INPUT1(CHANRel1) =« MEM:VME:ADDR + Dynarmic
INPUT2(CHANNel2) = MEM:-VME:ADDR + Dynaric

For realtime sampling (DETector:MODE RTIMe), 3000 points, it is necessary to query with
MEMory: VME:MAP? every time the time/div setting is changed.

Through a query, the starting address of the memory space can be determined for real time,
8000 points at a particular time/division (use BUF8000_1 for CHANncll, BUF8000_2 for
CHANRel2.)

Example in HP BASIC to find memory location for CHANnel:
OUTPUT @Soope; "MEMory:VME:MAP? BUF8000_1°

ENTER @Scope; Memary_loc
PRINT "Memeory location is *; Memory_loc
Data — 16 Bits
1111110000000000
5432100876543210
XXOOXXXKXXTREXEX
BYTE WORD COMPRESSED
15 0 15 0 15 ¢
XRXXXXX-=---==--- P OXXAAAXXXXXXXKEXAD> KXXXXXKXXX-==-= >
shift right 9 bits shift night 1 bit shift right & bits

"NQTE: x = data bits. The extemal buffers only contain the acquired waveform data, not
preamble information, Preambie information can be read using the WAVeiorm:PREamble?
query.
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MEMory:VME:ADDRess

:VME:ADDRess

Parameters

Example

Camments

tVME:ADDRess?

Exampie

MEMory:VME:ADDRess?

MEMory:VME:ADDRess <address> sets the address of the
external memory board in A24 memory address space where
acquisition data will be available. address must be on an even
boundary or a settings conflict will be generated.

Parameter Parameter Range of Values Default
Name Type Units
aodrass numeric 2097152-14647264| none
#H200000-#HDFTFFEIMINIMAX

Setting the VME memory address
MEM:VME:ADDR #EB250000 Set memory address location
¢ Entering Address: Address location can be specified in:
Decimal or hexadecimal (#H....)
MIN - sets the address to 2097152 (FH200000)
MAX - sets the address to 14647294 (#HDF7FFE).
*» *RST Condition: MEM:VME:ADDR #H200000

MEMory:VME:ADDRess? {MINimum!MAXimum] returns one
of the following numbers to the output buffer:

The present hexadecimal address selected if MIN or MAX are not
specified.

The lowest hexadecimal address available (H200000) if MIN is
specified.

The highest hexadecimal address available (HDF7FFE) if MAX
is aspecified.

Querying the VME memory address
dimension statemant Dimensgion computer string array
MEM:VME:ADDR #H250000 Set memory address location

MEM :; VME : ADDR ? Query instrument to return
memory address (in decimal)
enter statement Enter string into computer
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VME:MAP? VME:MAP?

:VME:MAP? MEMory:VME:MAP?[<source>] returns the address assignment
and gize for measurement results and internal buffers, of the source

specified, to the output buffer.
Parameter Parameter Range of Values Detault
Name Type Units
S0Urce discrete BUF500_n {n=1 t0 2)| none

BUFE000_n (n=1 10 2)|
SEQUentialn (net 1o 2)|
MRESuls

Example Querying the VME memory map
dimension statament Dimension computer string array

MEM:VKE : MAP? Query instrument to return size
{see comments below)
enter atatement Enter string into computer

Comments ¢+ Returned Formats: The following responses are based on VME
address set to #H00200000 and the size set to #H06AD14 (default):

MEMory:VME:MAP? MRES
after :MEAS:SCRATCH "MRES no meussurements”
after :MEAS:FREQ? "MRES frequency at
#H0020000C"
after: :MEAS:FREQ?,PER? "MRES frequency at
#H0020000C;PER at #H00200030"
MEMory:YME:MAP? BUFFS500_1
"BUFF500_,#H0020016C,#000007D4"
MEMory:VME:MAP? SEQUentiall
"SEQU1,#H00209294,#00030D40"
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‘VME:MAP? VME:MAP?
MEMory:VME:MAP?

after: :MEAS:SCRATCH
"MRES no measurements;

BUFF500_1 #H0020016C, #000007D4;
BUFF500_3, #H00200940, $000007D4;
BUFFS000_1,#H00201114,4000040C0;
BUFFS000_2,#H00205 14D, #000040C0;
SEQU1¥HO0209294,#00030D40;
SEQU2,#H00239F D4,#00030D40;"
after: :MEAS:FREQ?;PER?
"MRES frequency at #HO020000C:PER ot $H00200030;

BUFF500_1,#H0020016C, #000007D4;
BUFF500_2,#HO0200940, 8000007D4;
BUFFS000_1,8H002011144000040C0;
BUFFS000_2, ¥ HO020514D #000040C0;
SEQU1#HO0020929¢,#00030D40;
SEQU2, #HO0239FD4,#00030D40;"

after: :MEAS:FREQ?:PER? and MEAS:STAT ON

“MRES frequency at #H0020000C, MIN at #H00200010,
MAX at #HO0200014;PER at #H00260030 MIN at
#H00200034, MAX at #HOO200038;

BUFF500_1,4H0020016C,#000007D4;
BUFF500_2,#HO0200940,#000007D4;
BUFFS000_1,#H00201 114 #00004000;
BUFFS000_2,#H00205 14D #00004000;
SEQUL#H00209294,#00030D40;
SEQU2,#H00239F D4, 400030D40;"

If any values either from the measurements or the buffers are read

directly thru the VXI backplane, they have to be accessed at these
addresses.
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MEMory:VME:SIZE

:VME:SIZE

Parameters

Comments

:VME:SIZE?

Example

MEMory:VME:SIZE?

MEMory:VME:SIZE <bytes> sets the size, in bytes, of the available
VME address space. The oscilloscope has 1 Mbyte of internal shared
memory.

Parameter Parameter Range of Values Default
Name Type Units
bytss nweneric #H5284 through #HCO0000MIN bytes

Setting the VME memory size
MEM:VME:SIZE 64000  Set memory size to 64000

* Entering Size: Memory size can be specified as a value in
decimal or hexadecimal (#H....), or as MINimum (#H3D05%0 or
250,000 dec).

The absclute minimum size of VME memory required is based on
the minimum data size in the in the RAW Data mode (4 points and 1
acquisition) as follows:.

meas_queue = #HO16C (364 dec)
buft_500_1 = #HO7D4 (2004 dec)
buff 500_2 = #HOTD4 (2004 dec)
buff_8000_1= #H40CO (16576 dac)
bulf 8000 2 = #H40CO (16576 dec)

saqul = #H0010 (16 dec)
SaqU2 « #0010 (18 dec)
Total = #HI284 (37556 dec)

* Internal Buffer Size: The internal buffer size of the oscilloscope
is #H6AD14 (default value).

+ Maximum Memory Size: The maximum memory size
available is DF7FFE (14647294 dec).

¢ S*RST Condition: MEM:VME:SIZE defaults to #H6AD14.

MEMory:VME:SIZE? returns the current external VME memory
allocation {in hexadecimal) to the cutput buffer.

Querying the VME memory size

MEM:VME: SIZE 64000 Set memory size to 64,000
Bytes

MEM:VME:SIZE? Query instrument to return
memory size

enter statement Enter string into computer
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MEMOry:VME:STATe

:VME:STATe

Parameters

Comments

:VME:STATe?

Example

MEMory:VME:STATe?

MEMory:VME:STATe <mode> enables or disables use of an
external VME memory card for acquisition data storage.

Parameter Parameter Range of Values Default
Name Type Unite
mode boolean OFFIOJON]1 none

Enabling VME memory
MEM:VME:ADDR FH250000 St memory address location

MEM:VME:SIZE €4000

MEM:VME: STAT ON

Set memory size to 64,000 Bytes

Enable use of external memory
card

* Mode: Integer values can be substituted for the OFF (0) and ON
(1) parameters.

¢ *RST Condition: MEM:VME:STAT defaults to OFF.

MEMory:VME:STATe? returns whether the external VME memory
feature is enabled (ON) or disabled (OFF). The value is sent to the

output buffer.

Querying the VME memory state
MEM:VME: STAT ON
MEM:VME: STAT?

enter

statamant

Enables use of external memory card

Query instrument to return exiernal
memory state

Enter value into computer
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OUTPut OUTPut

OUTPut The OUTPut command subsystem selects the source of the output
trigger generated when the Oscilloscope generates an internal trigger
event. The selected output can be enabled, disabled, and queried. The
three available cutputs are the ECL Trigger bus (lines 0 to 1), or the
"Probe Comp/Cal/Trig" BNC port on the Oscillos¢tope front panel.

QUTPut[:STATe] acts like the master switch for the OUTPut
subsystem. If the ECLTrg, or EXTernal states are on, an output will
ONLY occur when the OUTPut[:STATe]) is set to ON.

Subsystem Syntax OUTPut
:ECLTrgcnumber>
[:STATe] <mode>
[:STATe]?
:EXTernal
[:STATe] «mode>
{:STATe]?
[:STATe])
[:STATe)?
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OUTPut:ECLTrgf:STATse]

:ECLTrg[:STATe]

Parameters

Example

Comments

:ECLTrg[:STATe}?

Parameters

Example

Artisan Technology Group -

OUTPut:ECLTrg[:STATe}?

OUTPuhECLTrg<number>[:STATe) <mode> selects and snables
which ECL Trigger bus line (0 or 1) will output a trigger when the
Oscilloscope triggers. It also is used to disable a selected ECL Trigger
bus line. number specifies the ECL Trigger bus line (0 or 1). mode
enables (ON 11) or disables (OFF | 0) the specified bus line,

Parameter Parameter Range of Values Default
Name Type Units
naumber numeric Oor1 none

mode bociean ONJOFFI110 none
Enabling ECL trigger bus line 0
OUTP:ECLTO:STAT 1 Enabie ECL Trigger bus line 0
oUTP 1 Enable output subsystem

* Enabling ECL Trigger bus: When enabled, a pulse is output to the
selected ECL Trigger bus line (0 or 1) when the Oscilloscope
triggers. If disabled, a pulse is not output. The output is & positive
going pulse.

s Numerouns cutputs selected at a time: Both trigger outputs,
ECLTrg (0 or 1) and EXTernal, be enabled at one time. Before any
ontput is enabled, both the individual trigger state and the output
state must be enabled. For example, to enable EXTernal and
ECLTrg2, send the following commands:

OUTPEXTON
QUTPECLT20N
OUTP ON
* Related Commands: TRIGger subsystem.

« *RST Condition: Default is OFF.

OUTPut:ECLTrg<number>{:STATe]? queries the present state of the
specified ECL Trigger bus line. The query returns ON if the specified
bus line is enabled or OFF if the specified bus line is disabled. The
value is sent to the output buffer.

Parameter Parameter Range of Values Detault
Name Type Units
number numenc Ocrt none

Query ECL trigger bug line 0 state

dimension statement Siring for data
OUTP:ECLTO: STAT 1 Enable ECL Trigser bus line 0

OUTP : XCLTO? Query instrument to return ECL line
0 bus enable state
enter statement Enter result into computer
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OUTPut:EXTernal[:STATe]

:EXTernal[:STATe)

Parameters

Example

Commeants

:EXTernal[:STATe]?

OUTPUL:EXTernal[:STATe]?

OUTPut:EXTernal[:STATe) <mode> enables or disables the "Probe
Comp/Cal/Trig Output™ BNC port an the Oscilloscope Module to ontput a
trigger when the Oscilloscope triggers. mode enables (ON11) or
disables (OFF | 0) the BNC port.

Parameter Parameter Range of Values Default
Name Type Units
moda boolean ONIOFF|I0 nong

Enabling the Probe Comp/Cal/Trig output connector

OUTF:EXT 1 Enable “Probe Comp/Cal [ Trig
Ouzput” BNC port to cutput pulse
oUTP 1 Enable output subsystem

Enabling Trig Out Port: When enabled, a pulse is output from the
"Probe Comp/Cal/Trig OQutput” BNC port on the Oscilloscope
Module. If disabled, a pulse is not cutput. The cutput is a negative
going pulse.

Numerous outputs selected at a time: Both trigger outputs,
ECLTrg (0 or 1) and EXTernal, be enabled at one time. Before any
output is enabled, both the individual trigger state and the output
state must be enabled. For example, to enable EXTernal and
ECLTrg2, send the following commands:

QUTP:EXTON
OUTP:ECLT20N
QUTP ON

Related Commands: TRIGger subsystem.
*RST Condition: Defaults to OFF.

OUTPut:EXTernal:STATe? queries the present state of the "Probe
Comp/Cal/Trig Output” BNC port. The query returns ON if the port is
enabled or OFF if the port is disabled. The value is sent to the output
buffer,

Query Probe Comp/Cal/Trig output connector enable state

dimension statement String fordata

OUTP:EX? ON Enable "Probe Comp/Cal/Trig
Output” BNC port

OUTP : BXT? Query instrument to return port
enable siate

anter statement Enter value into computer
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OUTPuUt{:STATe]

[:STATe]

Parameters

Example

Comments

[:STATe]?

Exampie

OUTPut[:STATe]?

OUTPut[:STATe] <mode> enables or disables the OUTPut
subsystem. mode enables (ON 1) or disables (OFF10) all selected
ECLTrg and EXTernal outputs.

Parameter Parameter Range of Values Default
Name Type Units
mode boolean ONIOFF|1)0 none

Enabling Probe Comp/Cal/Trig output connector

OUTP:EXT 1 Enable "Probe Comp/Cal/Trig
Owtput” BNC port to output pulse
ouYP 1 Enable output subsysiem

* BSelecting Outputs: Use the ECLTrg or EXTernal commands to
enable a specific ontput. Use the OUTPut{:STATe] command to
enable the subsystem.

+ *RST Condition: Defaults to OFF,

OUTPutl:STATe]? queries the present state of the OUTPut subsystem.
The query returns ON if the output is enabled or OFF if the output is
disabled. The value is sent to the output buffer. See [:STATe]
command for more information.

Query output subsystem state
dimension statement String for daia

ooTe 1 Enable "Trigger Output” BNC port

OUTP? Query instrument to return port
enable state

enter statement Enter value into computer
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READ? READ?

READ? The READ? query is used to initiate a previously configured
measurement, and then transfer the measurement results to the output
buffer. The READ? query performs the identical function as the
INITiate and FETCh? commands.

Subsystem Syntax READ([:SCALar):VOLTage(:<function>]]?

Parameters

Parameter Parameter Range of Values Default
Name Type Units

function discrete [AC| AMPLIude[DC)IDCYCle| none
FALL:OVERshoot|FALL-PREShoot]
FALL:-TIME|FREQuency|F TiMe|
HIGHILOWIMAYimumiMiNimum|
NDUTycycie|NWIDth|PDUTycycle|
PERiod|PWIDHh|RISE:OVERshoot|
RISE:PREShoot| RISE: TIME[RTIMal|
TMAXImum|TMINImum

Comments =« Selecting Function: Depending on the desired action, function
can either be omitted or specified as follows:
READ?: When executed, will initiate and retrieve results
from the last measurement. If *RST is executed prior to
sending the READ?, an error will be generated.

READ{:SCALar]:VOLTage:<function>?: When executed,
will initiate and retrieve the results from a previously
configured measurement as specified using funection.

For example,

dimension statement String for data

CONF:VOLT:FREQ {d1) Configure input 1 for ¢ frequency
measurement

MEAS:VOLT:AC? (82) Perform an AC voltage measurement
on input 2

CONF:VOLT:PER (@81} Configure input 1 for a period
measurement

ABOR Stop all measurements

READ? Would initiate an AC voltage
measurement, then reiurn
measurement resulis

OR

READ : VOLT : FREQ? Would initiate a frequeney
measurement, then return
measurement resulis

enter statement Enter measuremient resulis into

compuier
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READ? READ?

* READ? versus FETCh? and INITiate: Performing a
measurement using the READ? query is identical to performing
the INITiate/FETCh? commands.

* Return Format: Previous data stored in the cutput buffer is lost
when a READ? is executed. A returned 9.99999E+37 indicates an
invalid measurement. See the individual CONFigure commands
for more information on returned measurement results.
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[SENSe:] [SENSe:]
[SENSe:] The [SENBe:] command subsystem is used to setup the instrument's

6-108

vertical, horizontal, and data acquisition controls. The [SENSe:]
subsystem is comprised of five lower level subsystems shown below.

Subsystem Syntax [SENSe:]
AVERape
2COUNt <count>
:COUNt?
[:STATel <mode>
[:BTATe)]?
TYPE <mode>
‘TYPE?
CORRection<number>
:AFACtor <atten>
:AFACtor?
DETector
[:FUNCtion) <type>
[:FUNCtion]?
:MODE <meode:> [,<poinis>1[,<acquisition>]]
:MODE?
INPut<number>
:COUPling <type>
:COUPling?
:FILTer
[:LPASE]
[:STATe] <mode>
[:LPASs}
{(:STATe]?
‘HPASs
[:STATe]l <mode>
:HPASs
[:STATe)?
IMPedance <value>
:IMPedance?
(:5TATe] <mode>
[:STATe)?
SWEep
:POINts?
:POINts <points>
:POINts?
{COMPlete <complete>
‘*COMPlete?
TIME:
:CENTer <center_time>
:CENTer?
:DELay <time>
:DELay?
:LINK <reference>
:LINK?
‘RANGe <range>
:RANGe?
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[SENSe:] [SENSe:]AVERage:COUNt

Subsysiem Syntax [SENSe:}—Continued
SWEep—Continued
TIME:—Continued
:SPAN <span>
:SPAN?
STARL <start_time>
STARL?
STOP <stop_time>
:STOP?
VOLTage<number>
‘RANGe
:LOWer <lower>
:LOWer?
‘OFFSet <value>
OFFSet?
[:PTPeak] <range>
[:PTPeak]?
:UPPer <upper>
:UPPer?

AVERage [SENSe:]AVERage subsystem is used to select the type of data and
number of averages when acquiring waveform data. Must be setup
prior to executing the INITiate[:IMMediate] command when
digitizing waveform data.

Note The term "Time Buckets" is defined as — the time range divided
into a specific number of horizontal time points (as defined by
[SENSe:)SWEep:POINts command), each with an equal and fixed
time associated with it.

AVERage:COUNt [SENSe:]AVERage:COUNt <count> selects the number of values to
be averaged, in AVERage mode, for each time bucket before the
acquisition (for that time hucket) is considered complete. In
ENVelope mode, count selects the number of times the time bucket is

hit.
Parameters
Parameter Parameter Range of Values Default
Name Type Units
count numeric 1 to 2048 none
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ISENSe:]JAVERage:COUNt
Example

Comments

AVERage:COUNt?

Example

Comments

[SENSe:]AVERage:COUNt?

Set average count to 84

The following example illusirates the use of the AVERage:COUNt
command only. Chapter 5§ contains an example on performing a
complete digitizing operation.

AVER:COUN €4 Average count is 64

Average Type: Count values accepted are dependent on the
AVERage[:STATe] and/or the AVERage:TYPE currently selected,

as follows:

AVERage[;STATe] ON: This is the Average mode. The
acceptable values are from 1 to 2048, however entry will be
rounded to the nearest power of 2. Selection of :
AVERage:TYPE is not required. Any value entered outside
the range will automatically be adjusted to the nearest
acceptable value.

AVERage[:STATe) OFF — AVERage:TYPE SCALar: This
is the Scalar mode. Count is not used in this mode. Any value
from 1 to 2048 can be entered, but is disregarded. Query will
always retarn a 1,

AVERage[:STATe] OFF — AVERage:TYPE ENVelope:
This is the Envelope mode. The acceptable valuesz are from 1
to 2048, however entry will be rounded to the nearest power of 2.
Query will return entered value.

[SENSe:]DETectorsMODE: AVERage:COUNt is only used in
REPetitive mode,

Related Commands: [SENSe:JAVERageTYPE,
DETector:MODE, [SENSe:)SWEep:POINts.

*RST Condition: Defaults to B.

[SENSe:JAVERage:COUNL? returns the currently selected count
value. The value is sent to the output buffer.

Querying average count
AVER:COUN 64 Average count is 64
AVER:COUN? Query insirument o return qverage
count value
enter statemant Enter value into computer

Average Type Scalar: When AVERage[:STATe) is OFF and
AVERage.TYPE SCALar is selected, & count guery will always
return a 1.
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[SENSe:)AVERage[:STATe) [SENSe:]AVERage[:STATe]?

AVERage[:STATe] ISENSe:AVERage[:5TATe] <mode> is used to select the average
acquisition mode. Also used with the AVERageTYPE command to
select the other acquisition modes.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
moda boolean ONIOFF|1}0 none

Example Enabling average acquisition mode

The following example illustrates the use of the AVERage:STATe
command only. Chapter 5 containg an example on performing a
complete digitizing operation.

AVER ON Enable average acquisition mode

Commenis < Selecting Acquisition Mode: Acquisition mode is selected
1fxsli]ng the AVERage TYPE and AVERagel:STATe) commands as
‘ollows:

AVERage Mode: The average acquisition mode is selected
when AVERage[:STATe] iz enabled (ONi1). AVERageTYPE
is not used (overridden), however when AVERage[:STATe] is
set to OFF, TYPE is antomatieally set to SCALar.

SCALar or ENVelope Mode: The Scalar and Envelope
acquisition modes are selected when AVERage[:STATe] is
disabled (OFF10). The AVERage:-TYPE command then
selects the ENVelope or SCALar acquisition mode.

+ AVERage Mode: Average acquisition mode is ugsed when
reduction of signal noise and improved resolution is desired. The
waveform reflects a minimum of n acquigitions averaged per
time bucket, where n is the current AVERage:COUNt value.

¢ Related Commands: [SENSe:l1AVERage:TYPE,
[SENSe:)JAVERage:COUNL.

¢ *RBST Condition: Defaults to OFF.

AVERage[:STATe]? I[SENSe:]1AVERagel[:STATe]? queries the present state of the average
acquisition mode. The query returns ON if average mode is enabled
or OFF if average mode is disabled. The value is sent to the output
buffer.

Example Query average mode state
dimension statement String fordata

AVER ON Enable average scequisition mode

AVER? Query instrument to return average
maode state

enter statement Enter value into computer
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{SENSe:JAVERage:TYPE

AVERage:TYPE

Parameters

Example

Comments

6-112 SCPI Command Referance

[SENSe:JAVERage:TYPE

[SENSe:]lAVERage:TYPE <mode> is used to select the scalar or
envelope acquisition mode. Used only when AVERage[:STATe] is

OFF.
Parameter Parameter Range of Values Detault
Name Type Units
| mode discrele SCALariENVelopa none

Set acquisition type to envelope

The following example illustrates the use of the AVERage TYPE
command only. Chapter § contains an example on performing a

complete digitizing operation.

AVER:TYPE ENV
e Selecting Acquisition Mode: Acquisition mode is selected

Acquisition type is envelope

using the AVERage:TYPE, AVERage[:STATe], and

DETector:MODE commands as follows:

AVERage Mode: The average acquisition mode is selected
when AVERage[:STATe] is enabled (ONI1l). AVERage:TYPE
is not used (overridden), however when AVERage[:STATe)] is
set to OFF, TYPE is automatically set to SCALar.
DETector:MODE must be set to or repetitive (REP).

SCALar Mode: The Scalar acquisition mode is selected
when AVERage{:STATe) is disabled {(OFF|0), and
AVERage:TYPE is SCALar. DETector:MODE can be set to
realtime (RTIMe) or repetitive (REP) as required.

ENVelope Mode: The Envelope acquisition mode is selected
when AVERage{:STATe] is disabled (OFF10), and
AVERage:TYPE is ENVelope. DETector:MODE must be set to
repetitive (REP).

RAWData Mode: The RAWData acquisition mode is
gselected when DETector:-MODE iz in realtime (RTIMe) mode,
and <length>,cacquisitions> parameters as set to 500,1.
AVERage:TYPE and AVERage[:STATe] have no effect in this
mode.

s Why Four Modes?: Mode is used to select how the acquisitions
are uzed when generating the waveform.

SCALar: Used for general purpose type measurements. The
waveform reflects the last data point (hit) in each time bucket.
AVERage:COUNL has no effect in this mode,

AVERage: Used when reduction of signal noise and
improved resolution is desired. The waveform reflects a
minimum of # acquisitions averaged per time bucket, where n
is the current AVERage:COUNt value.
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[SENSe:)AVERage:TYPE [SENSe:]CORRectlon

ENVelope: Used when measuring voltage or time jitter. The
waveform reflects the minimum and maximum data points
(hit) in each time bucket. AVERage:COUNt has no effect in
this mode.

RAWData: Used to return 16-bit binary data over the bus (in
WORD format). See DETector:MODE command for more
information.

* Related Commands: AVERage:COUN¢, INITiate[:IMMediate),
DETector: MODE.

» *RST Condition: Defaults to SCALar.

AVERage:TYPE? [SENSe:]AVERage:TYPE? returns the currently selected acquisition
type. Does not return active acquisition mode. The data is sent to the
output buffer. See AVERage TYPE and AVERage(:STATe]
commands for more information on available types.

Example Querying acquisition type
Dimension statement String fordata

AVER OFF Average aeguisition to off

AVER:TYPE ENV Acguisition type is envelope

AVER:TYDPE? Query insirument to return
acquisition type

anter statement Enter value into computer

CORRection ({SENSe:lCORRection<number> subsystem is used to select a
specific input's probe attenuation factor. Inputs 1 and 2 are
independently programmable,

Parameters
Parameter Parameter Aange of Values Defauit
Name Type Units
Number numaric 102 none

Comments ¢ Entering Number: The desired input number from 1 to 2 is
specified for the correction commands listed in this seetion.

SCPl Command Reference 6-113
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[SENSe:]JCORRection:AFACtor [SENSe:]JCORRection:AFACtOr?

CORRection:AFACtor [SENSe:ICORRection<number>:AFACtor <atten is used to
enter a probe’s attenuation factor for the input specified. The selection
does not change the actual input sensitivity of the instrument, it
changea the reference constants for scaling the vertical range and
offset, antomatic measurements, trigger levels, ete.

Parameters
Parameter Parameier Range of Values Defautt
Name Type Units
number numeric tio2 none
atten numeric 0.9 to 1000.0 none

Example Set input 1 probe attenuation to 10:1
CORR1:AFAC 10 Input 1 probe attenuation to 10:1

Commeants ¢ Entering Attemuation: If atten is set to a value outside the
allowable range, it will automatically be set to the nearest
acceptable value without generating an errer.

* Range and Offset: Changing CORRection<n>:AFACtor will
effect the current settings of VOLTage<n>:RANGe[:PTPezk] and
OFFSet.

* Related Commands: CAlibration:PCALibration:ATTenuation.
e *RST Conditions: Defaults t0 1:1 on all inputs.

CORRection:AFACtor? [SENSe:]CORRection<number>:AFACtor? returns the current
probe attenuation factor for the input specified. The value (a ratio :1)

is sent to the output buffer,
Parameters
Parameter Parameter Range of Values Defauit
Name Type Units
number numernc 102 none

Example Querying input 1 probe attenuation

CORR1:AFAC 10 Input 1 probe attenuation to 10:1

CORRI1 :AFPAC? Query instrument to return input 1
probe attenuation factor

enter atatement Enter value into computer

6114 SCPI Command Reference
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[SENSe:)DETector

DETector

DETector[:FUNCtion]

DETector[:FUNCtion]?

DETector:MODE

Parameters

Example

Comments

[SENSe:]DETector:MODE

[(SENSe:]IDETecior subsystem is used to select the sampling mode of
the oscilloscope, and the RAW data mode.

[SENSe:]DETector[:FUNCtion] SAMPle is always set to SAMPle.
This command has no effect on instrument operations, and is only
included for eompatibility with other instruments.

[SENSe:]DETector[:FUNCtion)? always returns SAMPle. This
query has no effect on instrument operations, and is only included
for compatibility with other instruments,

(SENSe:IDETector:MODE <mode>[,<length>1,<acquisitions>)
is used to select the timebase sampling mode of the oscilloscope. Alse
used to select RAWData acquigition type when length and number of
acquisitions are specified.

Pararmeter Parameter Range of Values Default
Name Type Units
mode discrete RREPatitive|RTIM: none
length Aumeric 4 1o 8000 none

acquigitions numaric Foe Datermining Acquisitions balowl none

Set timebase sampling mode to realtime and acquisition type
to RAWData

The following example illustrates the use of the DETeetor?: MODE
command only. Chapter 3 contains an example on performing a
complete digitizing operation.

DET:MODE RTIN,500,1 Timebase sample i realtime,
acquisition type is RAWData

* Selecting Mode: Realtime sample mode causes a complete data
record to be collected {or captured) on one trigger event.
RandomREPetitive sample mode collects a complete data record
over multiple trigger events.

* Selecting Aequisition Mode: Acquisition mode is selected
using the AVERage:TYPE, AVERage{:STATe], and
DETector:MODE commands as follows:

SCPI Command Reference 6-115
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[SENSe:]DETector:MODE

6-116 SCPI Command Reference

[SENSe:]DETector:MODE

AVERage Mode: The average acquisition mode is selected
when AVERage[:STATe] is enabled (ON11). AVERage:TYPE
is not used (overridden), however when AVERage[:STATe] is
set to OFF, TYPE is automatically set to SCALar.
DETector:MODE must be set to or repetitive (REP).

SCALar Mode: The Scalar acquisition mode is selected
when AVERage[:STATe] is disabled (OFF10), and
AVERage:TYPE is SCALar. DETector:MODE can be set to
realtime (RTIMe) or repetitive (REP) as required.

ENVelope Mode: The Envelope acquisition mode is selected
when AVERage{:STATe] is disabled (OFF10), and

AVERage TYPE is ENVelope. DETector:MODE must be set to
repetitive (REP).

RAWData Mode: The RAWData acquisition mode is
selectad when DETector:MODE is in realtime (RTIMe) mode,
and (as a minimum) the <length> parameter is set from 4 to
8000. Optional <acquisitions> parameter can be specified if
desired. AVERage:TYPE and AVERage[:STATe] have no
effect in this mode.

Why Four Modes? Mode is used to select how the acquisitions
are used when generating the waveform.

SCALar: Used for general purpose type measurements. The
waveform reflects the last data point (hit) in each time bucket.
Refer AVERage:TYPE command for more information.

AVERage: Used when reduction of signal noise and
improved resolution is desired. The waveform reflects a
minimum of » acquisitions averaged per time bucket, where »
is the current AVERage:COUNt value. Refer AVERage:TYPE
command for more information.

ENVelope: Used when measuring voltage or time jitter. The
waveform rteflects the minimum and maximum data points
Ghit) in each time bucket. Refer AVERage:TYPE command

for more information.

RAWD=ta: Used to return 16-bit binary data over the bus (in
WORD format). When selected, the number of points for each
acquisition (Jength), and number of acquisitions to be taken in
a single digitize operation (acquisition) are spacified. Data
cannot be stored in waveform memories.

WAVeform:FORMat have no effect in this mode. This mode
is exited by selecting another AVERageTYPE.

Entering Length: In RAWData mode, the number of points for
each acquisition (from 4 to 8000) can be specified as length. This
optional parameter can be entered with or without specifying

To receive a correct TRACe:PREamble? with the corresponding
8000 point realtime acquisition, send the INITiate{:IMMediate) or
ABORt command before sending the TRACe[:DATA]? command
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[SENSa:]DETector:MODE ‘ [SENSe:]DETectar:M0ODE

* Determining Acquisition: In RAWData mode, the maximum
number of acquisitions taken during a digitize operation
INTTiate(:IMMediate) are determined by the length specified, and
the limited buffer size available (200,000 bytes per channel). The
number of acquisitions must satisfy the following condition:

buffer_size = [(length*2) +8]1*acquisitions

Where:
length (entered) is from 4 to 8000
buffer_size = 200,000 (maximum)

Example Determine how many acquisitions can be made on channel 1 at 500
points (length) as follows:
200,000 = [{2*500) + 8] * acquisitions

aoe 200000
acquisitions = 008 = 198

Each data point takes 2 byies, and the time value associated with
each acquisition takes 8 bytes. If this optional parsmeter is used,
length must also be specified.

Note In shared memory, the buffer size is determined by
MEMory:VME:SIZE.

¢ Related Commands: ABORt, AVERage:TYPE,
INiTiate[:IMMediate], DETector:MODE?.

o *RST Condition: Defaults to RTIMe.

:MODE? DETector:MODE? returns the currently selected sampling mode,
and if applieable, length and number of acquisitions. The data is
sent to the output buffer. See DETector MODE command for more
information.

Example Querying acquire type
Dimension statement Sitring for data

DET:NODE RTIM,S500,1 Timebase sample is realtime,

DET: MODE? Query instrument to return sample
mode, length, and number of
acquisitions (as required)

entexr statement Enter value into computer

SCP] Command Refersnce 6-117
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[SENSe:]INPuLL
INPut

Parameters

Comments

INPut:COUPIing

Parameters

Example

Comments

INPut:COUPling?

Parameters

6118

[SENSe:]INPut:COUPling?

[SENSe:]INPut<number> subsystem is used to select a specific
input's coupling, impedance, filter, and on/off functions. Inputs 1
and 2 are independently programmable.

[ Parameter | Parameter Range of Valkies Defauit
Name Type Units
number numeric 102 none

» Entering Number: The desired input number from 1 to 2 is
specified for the input commands listed in this section.

[SENSe:]INPut<number>:COUPling <fype> is used to select
coupling for the input specified. The coupling for each input can be
set to AC or DC.

T Parameter Parameter Range of Values Defauit |
Name Type Units
number numarc 12 None

type discrete ACIDC

Set input 1 coupling to AC

INF1l:COUP AC Input I coupling to AC

» Coupling versus IMPedance: AC coupling is not available

when the IMPadance is set to 50Q.

¢ Coupling versus FILTer: DC coupling is not available when the
high pass filter is enabled.

* Related Commands: [SENSe:lINPut<n>:IMPedance,
[SENSe:]INPut<n>.FILTer:HPASs.

» *RST Condition: Defaulis to DC on all inputs.

[SENSe:]INPut<number>:COUPling? returns the currently

selected coupling (AC or DC) for the input specified. The data is
sent to the output r. See INPut<n>:COUPling for more
information on coupling types.

Parameter | Parameter Range of Values Default
Name Type Units
number numaeric 102 none

Querying input 1 coupling
dimansion statement String fordata
INP1:COUP AC Input 1 coupling to AC
INP1l:COUP? Query insirument to return input 1
coupling selection
enter statamant Enter value into computer

SCPI Command Reference
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[SENSe:]INPut:FILTer:-HPASS[:STATa) [SENSe:INPut:FILTer:HPASS[:5TATe]?

INPut:FiLTer:HPASS[:STATe]

[(SENSe:]INPut<number>;FILTer:-HPASs[:STATe] <mode> is
used to select an internal high pass filter. When ON, the bandwidth
of the specified input is limited te approximately 450 Hz. The
bandwidth limit filter may be used only with AC coupling.

Parameiears
Paramater Parameter Range of Values Detault
Name Type Units
number numeric 102 none
mode boolean OFF|CIONI none

Example Enable high pass filter on input 1
INPl:FILT:HPAS ON Input 1 high pass filter to on

Comments +» Mode: Integer values can be substituted for the OFF (0) and ON
(1) parameters.

¢ Related Commands: [SENSe:]INPut<n>:COUPling.
+ *RST Conditions: Defaults to OFF for all inputs.

INPut:FILTer:HPASS[:STATe]?

[SENSe:lINPut<number>FILTer:HPASs[:STATe]? returns the
currently selected high pass filter state (ON or OFF) for the input
specified. The value is sent to the ontput buffer,

Parameters
Parameter Parameter Range of Values Detault
Name Type Units
number numeric 102 none

Example Querying input 1 high pass filter state

dimension statement String for data
INPL:FILY:HPAS ON Input 1 high pass filter io on

INPL:FILT:HBPAS? Query instrument fo return input 1
high pass filter state
entaxr statement Enter value into computer

SCPl Command Retlerance 6-119
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[SENSe:)JINPut:FILTar[:LPASS]{:STATe]

[SENSe:]INPut:FILTer[:LPASS][:STATe]?

INPut:FILTer[:LPASS][:STATe]

[SENSe;:]INPut<number>FILTer{:LPASs][:STATe]l cmode> is
used to select an internal low pass filter. When ON, the bandwidth of
the specified input is limited to approximately 30 MHz. The
bandwidth limit filter may be used with all coupling selections.

Parameters
Parameter Parameter Range of Values Default
Narne Type Units
number numeric 102 nane
modk boolean OFFIO{ON]1 none

Exampie Enable low pass filter on input 1

Comments

INFPL:FILT 1

Input 1 low pass filter ta on

Mode: Integer values can be substituted for the OFF (0) and ON

(1) parameters.

Related Commands: [SENSe:)INPut<n>:COUPling.
sRST Conditions: Defaults to OFF for all inputs.

INPut:FILTer[:LPASs][:STATe]?
[SENSe:]INPut<rumber>:FILTer[:LPASs){STATe)? returns the

currently selected low pass filker state (ON or OFF) for the input
gpecified. The value is sent to the output buffer.

Paramelsrs
Parameter Parameter Range of Values Detault
Name Type Units
number numeric o2 none
Example Querying input 1 low pass filter state

dimension statement String fordate

INP1:FILT 1 Input 1 low pass filter to on

INP1:FILT? Query instrument to return input 1

low pass filter stale

anter statamant

6120 SCPI Command Reference

Enter value into computer
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[SENSe:1INPut:IMPedance

INPut:IMPedance

Parameters

Example

Comments

INPut:IMPedance?

Parameters

Example

[SENSe:]INPut:IMPedance?

[SENSe:]INPut<number>:IMPedance <value> is used to selact

the impedance for the input specified. The impedance for each input
can be set to IMQ or 500. The 50Q impedance selection may be used
only with DC eoupling.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 12 MNene

value NWMeTic 5011E6 OHM
Set input 1 impedance to 500
INPL:IMP 50 Input 1 impedance to 500

¢ *RST Condition: Defaults to 1M on all inputs.
* Related Commands: [SENSe:]JINPut<n:>:COUPling.

{SENSe:]INPut<number>:IMPedance? returns the currently
selected input impedance (50 or 1E6) for the input specified. The data

is sent to the output buffer.
Parameter Parameter Range of Valuss Default
Name Type Units
number numaric 102 none
Querying input 1 coupling
INPL:IMP 50 Input 1 impedance to 5002
INPl:IMP? Query instrument to return inpui 1
impedance selection
enter statament Enter value into computer
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[SENSe:JINPUt[:STATe)

INPut[:STATe]

Parameters

Camments

INPUi[:STATe]?

Parameters

Example

[SENSe:]INPut[:STATe)?

[SENSe:)INPut<number>[:STATe] <mode> is used to enable
(ON1 1) or disable (OFF|0) the specified inlmt._

Parameter Parameter Range of Values Default
Name Type Units
number numaric 12 none
mode boolean ONIOFF(#j0 none
Enabling input 2
INP2:3TAT 1 Enable input 2

+ Related Commands: [SENSe:]INPut<n>[:5TATel?
s *RST Condition: Defaults to input 1 on, input 2 off.

[SENSe:]INPat<number>[:STATe]? queries the present state of the
specified input. The query returns ON if the specified input is
enabled or OFF if the specified input is disabled. The value is sent to
the output buffer.

Parameter Parameter Range of Values Detault
Name Type Units
number numersic 1102 none
Query input 2 state
INP2:STAT 1 Enable input 2
INP27? Guiery instrument to return input 2
state
enter statemant Enter value into compurer
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[{SENSe:]SWEep [SENSe:]SWEep

SWEep [SENSe:)SWEep subsystem is used to control the horizontal axis, or
"X-.axig,” functions.

Note The term "Time Buckets™ is defined as — the time range divided
into a specific number of horizontal time points (as defined by
SWEep:POINts command), each with an equal and fixed time
associated with it.

For purposes of selecting the SWE¢p commands STARt, STOP,
CENTer, RANGe/SPAN are as shown below.

I*—-—— RANGE/SPAN —=————

AR
— A

STARt CENTer STOP
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[SENSe: ]SWEep:POINts [SENSe:]SWEep:POINts?

SWEep:POINis [SENSe:ISWEep:POINts <poinés> selects the number of time
buckets for each acguisition record. When operating in the repetitive
mode, the only acceptable vaiue is 500. When operating in the real-
time mode, acceptable values are 500 or 8000, DETector:MODE sets

mode.
Parameters
Parameter Parameter Range of Values Default
Name Type Units
points numeric 500{8000 nane

Exampie Set acquisition points to 500

The following example illustrates the use of the SWEep:POINts
command only. Chapter 5 contains an example on performing a
complete digitizing operation.
SWE:POIN 500 Acquisition points are 500
Comments + Entering Points: Any value between 0 and 1023 can be entered,
however entry will be adjusted to 500. Any value entered that is

>1024 will be adjusted to 8000. Values entered >1024 in repetitive
mode will be adjusted to 500.

e Waveform Points: To determine the ACTUAL number of time
buckets acquired, send the TRACe:POINts? query.

+ Related Commands: DETector:MODE, TRACe:POINts?.
» *RST Condition: Defaults te 500.

SWEep:POINts? [SENSe:}ISWEep:POINts? returns the currently selected points
value. The value is sent to the output buffer.

Example Querying acquisition points

SWE:POIN 3500 Acquigition points are 500

SWE:POIN? Query insirument lo return
acquisition points value

enter statemant Enter value into computer
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[SENSe:]SWEep:POINts:COMPlete

ISENSe:]SWEep:POINts:COMPIlete?

SWEep:POINts:COMPlete

[SENSe:1SWEep:POINits:COMPlete ceomplete> speeifies the
completion criteria for an acquisition. Specifies what percentage of
the time buckets need to be "full" before an acquisition is considered

complete.
Parameters
Parameiter Parameater Range of Values Default
Name Type Units
complete numaric Ote 100 PCT

Example Set acquisition complete to 50%

The following example illustrates the use of the
SWEep:POINts:COMPlete command only. Chapter 5 contains an
example on performing a complete digitizing operation.

SWE:POIN:COMNP 50

L ]

Comments

Acquisition complete is 50%

Time Buckets = "full® A time bucket is eonsidered “full”

dependent on the acquisition mode selected as follows:

SCALar Mode: The instrument only needs one data point per
time bucket for that time bucket to be considered full.

AVERage or ENVelope Mode: A specified number of data
points per time bucket (set using AVERage:COUNt) must be

acquired.

¢ Recommended Completion Value: 60% is the recommended
completion criteria for repetitive acquisition. See Appendix C,
Optimizing Measurements, for additional information on

measurement techniques.

¢« Completion of 0%: If the complete value is set to 0, then one
acquisition cycle will take place.

*« Related Commands: [SENSe¢:JAVERage:TYPE,
[SENSe:]AVERage:COUNt.

¢ *RST Condition: Defaults to 100%.

SWEep:POINts:COMPlete?

[SENSe:)SWEep:POINts:COMPlete? returns the completion value
(in percent) for the currently selected acquisition mode. The value is
sent to the output buffer. See SWEep:POINts:COMPlete command for
more information.

Example Queryving current acquisition complete value

EWE:POIN:COMP 50
SHNE:POIN:COMP?

anter staiteamant

Acquisition complete is 50%
Query instrument to return
acquigition complete value
Enter value into computer
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[SENSe:]SWEep:TIME:CENTer

SWEep:TIME:CENTer

Parameters

Example

Comments

SWEep:TIME:CENTer?

6-126

[SENS#:]SWEep:TIME:CENTer?

[SENSe:)SWEepn:TIME:CENTer <center_time> is used to set the

time interval (in seconds) between the trigger event and the center of

the currently specified range/span. The range is set to a specific time

:ﬁlhﬂ the SWEep:TIME:RANGe or SPAN ¢command, and does not
ange.

[ Parameter | Parameter Range of Vakies Default
Name Type Units
center_time numenc | Depends on SWEep. TIME:HANGe S

Set center time to 2 msee
SWE:TIME:CENT 2E-3 Centerto 2 msec

Center Time: cenier_time selects the time at the center
of the selected SWEep:TIME:RANGe or SPAN.

+ Effects on Other SWEep Selections: Center changes will
cause the following commands to change their current
parameters:

SWEep:DELay: Amount of change is proportional to the
amount that center was changed.

SWEep:TIME:STARt: New start time is calculated and
entered as follows:

siart = centor — (spans2)
SWEep:TIME:STOP: New stop time is calculated and
entered as follows:

siop = center + {span/2)

¢ Entering SWEep:TIME:RANGE or SPAN: Range/span
CANNOT be entered or changed using the TIME.STARt. STOP,
or CENTer commands.

« TIME:STARU:STOP/.CENTer versus DELay: Setting
TIME:STARi, TIME:STOP, and TIME:CENTer iz identical to
setting the same values using DELay and TIME:DELay:LINK
commands.

* Related Commands; [SENSe:]1SWEep:DELay,
[SENSe:ISWEep:TIME:(STARt and STOP).

*RST Condition: Defaults to 0 sec.

[SENSe:]SWEepTIME:CENTer? returns a number representing the
current time interval between the trigger event and the center of the
currently specified range/span. The value (in 1+ seconds) is sent to
the output buffer.

Querying current center time value
SWE:TIME:CENT 2E-3 Center to 2 msec

SWE: PIME: CENT? Query instrument to return center
time value in seconds
enter astatemant Enter value into computer
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[SENSe:]SWEep:TIME:DELay [SENSe:]SWEep:TIME:DELay?

SWEep:TIME:DELay [SENSelSWEep:TIME:DELay <fime> is used to set the time
interval between the trigger event and the delay reference point. The
delay reference point is set to the STARt, CENTer, or STOP position
of the waveform using the SWEep:TIME:DELay:LINK command.

Parameters
Parameler Parameter Range of Vakies Defautt
Name Type Units
time numeric Depends on SWEsp TIME:RANGa | saconds

Example Set the time interval between the trigger event and the delay
reference point to 2 msec

SHNE:TIME:DEL 2E-3 Set delay to 2 msec

Comments ¢ Entering Time: When 0 is entered, the trigger event occurs at
the delay reference point. Positive values set the trigger event to
occur before the delay reference point (to capture post-trigger
events). Negative values set the trigger event to occur after the
delay reference point (to eapture pre-trigger events). The range of
acceptable DELay values is dependent on the current
SWEep. TIME:RANGe setting. If DELay is set to a value outside
the allowable range, it will antomatically be set to the nearest
acceptable value without generating an error.

e DELay versus TIME:STARt/:STOF/:CENTer: Setting DELay
and TIME:DELay:LINK is identical to setting the same values
using thc:_‘ TIME:STARt, TIME:STOP, and TIME:CENTer
commands.

*» Related Commands: [SENSe:)SWEep TIME.
¢+ *RST Condition: Defaults to 0 seconds.

SWEQP:Tl“E:D ELGY? [SENSe:]SWEep:TIME:DELay? returns a number representing the
current time interval between the trigger event and the delay
reference point. The value {(in + seconds) is sent to the output buffer.

Example Querying current delay value
SWE:TIME:DEL 2E-3 Set delay to 2 msec

SWE:TINME:DEL? Query instrument to return deloy
value in seconds
anter ztatament Enter value into computer
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[SENSe:]SWEep:TIME:DELay:LINK [SENSe:]SWEep:TIME:DELay:LINK?

SWEep:TIME:DELay:LINK

(SENSe:]SWEep:TIME:DELay:LINK <position> sets the delay
reference to the start, stop, or to the center of the active waveform.

Paramesters

Parameter Parameter Range of Values Detault
Name Type Units
position discrate STARHCENTeriSTOP none

Example Set the reference to the start (left side) of the waveform
SWE:PIME:DEL:LINK STAR Reference fo start (post-trigger)
Comments ¢ Selecting Position: Position entered is used with the
SWEep:DELay command to set the time interval between the
trigger event and the delay reference point. For example, if

DELay is 0 seconds, and LINK is CENTer, pre-trigger data is on
the left and post-trigger data is on the right of the waveform.

¢ [Effects on Other SWEep Selections: A change in LINK will
cause the following SWEep commands to change their current
parameters:
TIME:STARt, TIME:STOP, TIME:CENTer

* Related Commands: [SENSe:]SWEep:DELay,
[SENSe:}SWEep:TIME:(STARt, STOF, and CENTer).

SWEep:TIME:DELay:LINK?

[SENSe:]SWEep:TIME:DELay:LINK? returns the currently
selected delay reference point. The data is sent to the output buffer.
Returns STARt, CENTer, or STOP depending on the current position
polected. See SWEepTIME:DELay:LINK command for more

information.
Example Query current reference point selection
Dimension statament String for data
SWE:TIME:DEL:LINK STAR Reference to start
SWE:TIME:DEL:LINK? Query instrument to return
s
anter statement Enter data into computer
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[SENSe:]SWEep:TIME:RANGs [SENSe:)SWEep:TIME:RANGe?

SWEep:TIME:RANGe

Parameters

Example

Comments

SWEep:TIME:RANGe?

Example

(SENSe:]SWEep:TIME:RANGe <range> is used to define the full
scale horizontal axis, or "X-axis” of the main sweep.

Parameter Parametar Range of Values Default
Name Type Units
range numeric T0NS 10 505 $

Set horizontal range to 2 msec (full scale)
SWE:TINE:RANG 2BE-3 Rangeto 2 msec

¢ Entering Range: Range values are entered in a 1,25 sequence.
If a value is entered that is not in a 1,2,5 sequence, it is
automatically rounded to the closest allowable value without
generating an error.

¢ Effects on Other SWEep Selections: A change in range may
cause the following SWEep commands to change their current
parameters:

DELay, TIME:STARt, TIME:STOP, TIME:CENTer

* SWEep:TIME:RANGe versus SWEep:TIME:SPAN: Both
commands perform the identical funetion.

¢ Related Commands: [SENSe:ISWEep:DELzy,
[SENSe:ISWEep:TIME:(SPAN, STARt, STOP, CENTER,
DELay:LINK).

e *RST Condition: Defaulis to 1 msec.

[SENSe:]SWEep:TIME:RANGe? returns a numeri¢ value
representing the current range setting for the horizontal axis. The
value {in seconds) is sent to the output buffer.

Querying full scale horizontal range setting
SWE:TIME:RANG 28-3 Range to 2 msec

SWE: TIME : RANG? Query instrument to return current
range setting
anter statamant Enter value into computer
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[SENSe:]SWEep:TIME:SPAN [SENSe:)SWEep:TIME:SPAN?

SWEep:TIME:SPAN [SENSe:]SWEep:TIME:SPAN <span> is used to define the full
scale horizontal axis, or "X-axis" of the main sweep.

Parameters
Parameter Paramater Range of Values Default
Name Type Units
range numeric 10MS to 508 b

Example Set horizontal span t0 2 msec (full scale)
SWE:TIME:SPAN 2E-3 Spon o 2 mser

Commenis ¢+ Entering Span: Span values are entered in a 1,2,5 sequence, e
value is entered that is not in a 1,2,5 sequence, it is automatically
rounded to the closest allowable value without generating an
error.

o Effects on Other SWEep Selections: A change in span may
cause the following SWEep commands to change their current
parameters:

DELay, TIME:STARt, TIME:STOP, TIME:CENTer

¢ SWEep:TIME:SPAN versus SWEep:TIME:RANGe: Both
commande perform the identical function.

s Related Commands: [SENSe:ISWEep:DELay,
[SENSe:]SWEep:TIME:(RANGe, STARt, STOP, CENTER,
DELay:LINK).

» ¥RST Condition: Defauits to 1 msec.

SWEep:TIME:SPAN? [SENSe:]SWEep:TIME:SPAN? returns a numeric value
representing the current span setting for the horizontal axis. The
value (in seconds) is sent to the cutput buffer.

Example Querying full scale horizontal span setting
EWE:TINE:SPAN 2E-3 Span to 2 msec

SWE: TIME : SPAN? Query instrument {0 return current
span setting
anter statemant Enter value into computer
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[SENSe:)SWEep:TIME:STARt
SWEep:TIME:STARt

Parameters

[SENSe:]SWEep:TIME:STARt?

ISENSe:1SWEen:TIME:STARt <sfart_iime> is used to set the time
interval (in seconds) between the trigger event and the start of the

currently specified range/span. The range is set to a specific time
using the SWEep:TIME:RANGe or SPAN command, and does not

change.

Parameter | Parameter Range of valles Defaull
Name Type Units

starn_time numenc  |Deponds on SWEep: ] MERANGe 3

Example

Comments

Set start time to lpsec

SWE:TINE:S8TAR lE-6 Start to 1usec

Entering Start Time: stari_time specifies the starting time of the
selected SWEep:TIME:RANGe or SPAN.

* Effects on Other SWEep Selections: Start changes will cause
the following commands to change their current parameters:

SWEep:DELay: Amount of ch is proportional to the
amount that start was changed. e

SWEep:TIME:CENTer: New center time is caleulated and
entered as follows:
center = (stant + stop)/2
SWEep:TIME:STOP: New stop time is calculated and
entered as follows:
S0P = contar + (span/2)
* Entering SWEep:TIME:RANGE or SPAN: Range/span
CANNOT be entered or changed using the TIME:STAR¢t, STOP,
or CENTer commands.

» TIME:STARt:STOP/:CENTer versus DELay: Setting
TIME:STARt, TIME:STOP, and TIME:CENTer is identical to
setting the same values using DELay and TIME:DELay:LINK
commands.

= Related Commands: [SENSe:]SWEep:DELay,

[SENSe: ]SWEep:TIME:(CENTer and STOP).

« *RET Condition: Defaults to ~500 psec.

SWEep:TIME:STARt?

Example

[BENSe:]SWEep:TIME:STARt? returns a number representing the
current, time interval between the trigger event and the start of the
currently specified range/span. The value {in + seconds) is sent to
the output buffer.

Querying current start time value
SWEB:TIME:STAR 1R-6 Start io lusec

SWE:TIME:STAR? Query instrument (o return start time
value in seconds
enter atatement Enter value into computer

SCPI Command Reference 6-131

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



[SENSe:)SWEep:TIME:STOP

SWEep:TIME:STOP

Comments

SWEep:TIME:STOP?

6132

[SENSe:]SWEep:TIME:STOP?

[SENSe:]ISWEep:TIME:STOP <stop_time> is used to set the time
interval (in seconds) between the trigger event and the stop of the
currently specified range/span. The range/span is set to a specific
time using the SWEep. TIME:RANGe or SPAN command, and does
not change.

Parameater Parameter Range of Values Default
Name Type Units
siop_time numeric Depends on SWEep:TIME:RANGe S

Set stop time to 10usec
SWE:TIME:STOP 10E-6 Stop to IOusec

Entering Stop Time: stop_time specifies the stopping time of the
selected SWEep TIME:RANGe or SPAN.

¢ Effects on Other SWEep Selections: Stop changes will cause
the following commands to change their carrent parameters:

SWEep:Delay: Amount of change is proportional to the
amount that stop was changed.

SWEep:TIME:CENTer: New center time is calculated and
entered as follows:
canter = (Slart + stop)y2

SWEep/TIME:STARt: New start time is calculated and
entered as follows:

start = canter — {span’2)
¢ Entering SWEep:TIME:RANGE or SPAN: Range/span
CANNOT be entered or changed using the TIME:STARt, STOP,
or CENTer commands.
« TIME:STARL{:STOP/:CENTer versus DELay: Setting
TIME:STARt, TIME:STOP, and TIME:CENTer is identical to

setiing the same values using DELay and TIME:DELay:LINK
commands.

» Related Commands: [SENSe:}SWEep:DELay,
[SENSe:]1SWEep:TIME:(CENTer and STARt).

*RST Condition: Defaults to 500 psec.

[SENSe:]SWEep:TIME:STOP? returns a namber representing the
current time interval between the trigger event and the stop of the
currently specified range/span. The value (in + seconds) is sent to
the output buffer,
Querying current stop time value

SWE:TIME: STOP 10E~-6 Stop to 10usec

SWE:TIMR:5TO0P? Query instrument o return stop time
value in seconds
enter statenent Enter value into computer
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[SENSe:]VOLTage [SENSe:]VOLTage:RANGe:LOWer

VOLTage [SENSe:)VOLTage<number> subsystem is used to select a specifie
inputs vertical range and offset. Inputs 1 and 2 are independently

programmable.
Parameters
Parameter Parameter Range of Values Defauli
Name Type tUnits
number numMeric 102 none

Comments ¢ Entering Number: The desired input number from 1 to 2 is
specified for the input commands listed in this section.

For purposes of selecting the VOLTage commands PTPeak, LOWer,
OFFSet, and UPPer are as shown below.

] F — UPPER

4

PTPeak - * - — OFFSET

—

— LOWER

VOLTage:RANGe:LOWer

[SENSe:JVOLTage<number>RANGe:LOWer <lower> sets the
voltage that is represented at the lower end of the range for the

selected input number.
Parameters _ - .
Parameter Parameter Range of Values Default
Name Type Units
fower nuUmMeric flepmds on v
VOLTage<ns:RANGe|[:PTPeak]
Example Set input 2 lower to 1 volt
VOLT2:RANG:LOW 1 Lower limit to 1 volt
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[SENSe:]VOLTage:RANGe:LOWer [SENSe:]VOLTage:RANGe:LOWer?

Comments < Entering Lower: The range of acceptable LOWer values are
dependent on the current VOLTage<n>:RANGe[:PTPeak] setting
LOWer can be calculated using the values given below and the
following formula:

LOWar = OFFSet t (PTPeak/2)
VOLTage«<n>RANGe[:FTPeak] VOLTage<ro OFFSet limits

8 mV o 400 mV 2V 1 (PTPeaak/2)
>0 mVI20V 110 Vi (PTPealv2)
»>2.0VD 100V 50 Vi (PTPealv2)
>100Vw 400V 1250 V = (PTPeak/2)

For example, if PTPeak is set to 400 mV, then
Minimum LOWer= =2 V- (400 mV/2) = 2V -200mV=-2.2V

If LOWer is set to a value outside the allowable range, it will
antomatically be set to the nearest acceptable value without
generating an error.

s Effects on Other VOLTage Selections: Lower changes will
cause the following commands to change their current
parameters:

VOLTage<n>:RANGe:UPPer: New upper value is calculated
and entered as follows:

uppel = lower + PTPeak

VOLTage<n>:RANGe:OF FSet; New OFFSet value is
calculated and entered as follows:

offset = cantar of upper and lower

* Entering VOLTage<n>RANGe[:PTPeak]: PTPeak CANNOT
be entered or changed using the
VOLTage<n>:RANGe:UPPer/:LOWer commands.

* Related Commands: [SENSe:lVOLTage<n>RANGe
((:PTPeak]), OFFSet, and UPPer).

* *RST Condition: Defaults to —2 volts.

VOLTage:RANGe:LOWer?

[SENSe:IVOLTage<number>RANGe:LOWer? returns the current
lower value for the input number specified. The value (in + volts) is

sent to the output buffer.
Example Querying input 2 current lower value
VOLYZ:RANG:LOW 1 Lower limit to I volt
VOLT2 : RANG : LOW? Query instrument to return lower
range limit value in volts
anter astatement Enter value into computer
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S e

[SENSe:1VOLTage:RANGe:OFFSot [SENSe:]VOLTage:RANGe:0OFFSet?
VOLTage:RANGe:OFFSet

Parameters

Example

Comments

[SENSe:]VOLTage<number>:RANGe:0OFFSet <value> sets the
that is represented at the center of the current range for the
selected input number.

[ Parameter | Parameter Range of vales Default
Name Type Units
number NUIMOTIC 12 none
value numearic Daepoends an v

VOLTage<n>RANGo{ PTPsak]

Set input 2 offset to 10 V

VOLTZ2:RANG:OFFS 10  Input 2 offset to 10 volts

* Entering Offset: The range of acceptable OFFSet values is
dept?l;ldmt on the current VOLTage<n>:RANGe[:PTPeak] setting
as follows:

VOLTage<n>:RANGe[:PTPeak] VOLTage<m-:OFFSet limits
8mV o 400 mV 2V
*>400mVio 20V 10V
»20V 10,0V B0V
>10.0Vis 400V 50V

If OFFSet is set to a value outside the allowable range, it will
automatically be set to the nearest acceptable value without

generating an error.

* Probe Attenunation: Changing CORRection<n>:AFACtor
gettings after selecting VOLTage<n>:RANGe:OFFSet will cause
the offset parameter to change.

* Related Commands: [SENSe:]VOLTage<n>:RANGe[:PTPeak),
CORRection<n>:AFACtor.

» *RET Condition: Defaults to (0 volts.

VOLTage:RANGe:OFFSet?

Parameters

[SENBe:IVOLTage<number>:RANGe:0FF Set? returns the current
offset value for the input number specified. The value (in volts) is
sent to the output buffer.

[ Parameler | Parameter Range of Values Defautt
Name Type Units
aumber numeric T2 none

Querying input 2 offset value
VOLT2:RANG:OPFS 10 Input 2 offset to 10 volts

VOLT2 : RANG: OFFS ? Query instrument to return input 2
offset value in volts
entex statament Enter value into computer
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[SENSe:]VOLTage:RANGe[:PTPeak] [SENSe:]VOLTage:RANGe[:PTPesak]

VOLTage:RANGe[:PTPeaak]

[SENSe:IVOLTage<number>:RANGe[:PTPeak) <range> is used to
define the full scale vertieal axis, or "Y-axis" of the input specified.

Parameters
Parameter Parameter Range of Values Detault
Name Type Unite
nunber numeric 1in2 none
range numeric SMVin400V ) v

Example Set input 2 range to 10 volts (full scale)
VOLY2 :RANG:PTP 10 Input 2 range to 10 volts

Comments ¢ PI'Peak versus CORRection: PTPeak values can be set from
0.008 to 40.0 when CORRection<n>:AFACtor is set to 1:1. If the
CORRection<n>:AFACtor value is changed, the
VOLTage<n>:RANGe[:PTPeak) vahie is multiplied by the probe
attenuation factor.

= Effects on Other VOLTage Selections: PTPeak changes may
cause the following commands to change their current
parameters:

VOLTage<n>»:RANGe:LOWer: New lower voltage is
calculated and entared as follows:

LOWer = [PTPeak/2) below current OFFSet setting

VOLTage<n>:RANGe:UPPer: New upper voltage is
calculated and entered as follows:

UPPer = (PTPsak/2) ahova current OFFSat setting

¢ PTPeak versus TRIGger: Changing the PTPeak value may
effect the TRIGger:LEVel currently selected.

* PTPeak versus OFFSet: Changing the PTPeak value does NOT
change the current OFFSet value.

¢+ Related Commands: CORRectioncn>:AFACtor,
[SENSe:IVOLTage<n>:RANGe:(OFFSet, UPPer, and LOWer).

e *RST Condition: Defauits to 4 volts on all inputs.
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[SENSe:]VOLTage:RANGe(:PTPeak]?

[SENSe:)VOLTage:RANGe:UPPer

VOLTage:RANGe[:PTPeak]?

[SENSe:IVOLTage<number>:RANGe[:PTPeak]? returns the
current full scale vertical axis setting for the input specified. The
value (in volts) is sent to the output buffer.

Parameiers
Parameter Parameter Range of Values Default
Name Type Units
number numeric 1102 nona
Exampie Querying input £ full scale range setting
VOLTZ :RANG:PTP 10 Input 2 range to 10 volts
VOLT2:RANG:PTP? Query instrument to return input 2
full scale range setting

enter statement

Enter value into compuier

VOLTage:RANGe:UPPer

[SENSe:IVOLTage<number>:RANGe:UPPer <uppers sets the
voltage that is represented at the upper screen for the selected input

number.
Parameters
Parameter Parameter Range of Values Defautt

Name Type Units

upper numefic Dependent on volits
VOLTage<n>:RANGe[ PTFaak)

Example Set input 1 upper range limit to 10 volts
VOLT1:RANG:UPP 10 Upper limit to 10 volis
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[SENSe:lVvOLTage:RANGe:UPPer [SENSe:1VOLTage:RANGe:UPPer?

Comments + Entering Upper: The range of acceptable UPPer values is
dependent on the current VOLTage<n>:RANGe[.PTPeak] setting
UPPer can be calculated using the values given below and the
following formula:

UPPer = OFFSet + (PTPeaki2)
VOLTaga<n>-RANGe[:FTPeak] VOLTage<n>:OFFSet limits

amV o 400 mV 12 Vi (PTPeak/2)

>400 MV 0 2.0 V =10 V  (PTPealv2)
»20Vio100V +50 V * (PTPaak/2)
>10.0 Vio 40.0 V 1250 V= (PTPeak/2)

For example, if PTPezk is set to 400 mV, then
Maximum UPPer = 42 V + (400 mV/2) = +2 V+ 200 mV =422V

If UPPer is set to a value outside the allowable range, it will
automatically be set to the nearest acceptable value without
generating an error.

e Effects on Other VOLTage Selections: Upper changes will
cause the following commands to change their current
parameters:

VOLTage<n>:RANGe:LOWer: New lower value is
calculated and entered as follows:

iower = uppar - PTPaak

VOLTage<n>RANGe:OFFSet: New OFFSet value is
calculated and entered as follows:

offset = cenier of upper and lower

+ Entering VOLTage<n>:RANGe[:PTPeak]: PTPeak CANNOT

be entered or changed using the
VOLTage<n>:RANGe:UPPer/.LOWer commands.

+ Related Commands: [SENSe:lVOLTage<n> RANGe([:PTPeak],
OFFSet, and LOWer).

« *RST Condition: Defaults to 2 volts.

VOLTage:RANGe:UPPer?

6-138

ISENSe:]VOLTage<number>:RANGe:UPPer? returns the current
lower value for the input number specified. The value (in * volts) is
sent to the output buffer.

Example Querying input 1 current upper value
VOLT1:RANG:UPF 10 Upper limit to 10 volis

VOLT1:RANG:UPP? Query instrument o return upper
range limit value in volts
enter statemant Enter value into computer
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STATus STATus

STATus The STATus command subsystem enables you to examine the status
of the Oscilloscope trigger, calibration, and self test results by
monitoring (reading the bit value) the various register groups.
Figure 6-1 shows the four STATus Registers in the Oscilloscope.

Standard Event Status Register (*ESE). Operates under JEEE
488.2 control. Refer to the appropriate mainframe or command
module users manusl for more information on this register.

Status Byte Register (*STB?). Operates under IEEE 488.2
control. Refer to the appropriate mainframe or command module
users manual for more information on this register.

Standard Operation Status Register. Operates under
Oscilloscope control. The Operation Status Register (figure 6-1) is
discussed in this section.

Questionable Data/Signal Register. Operates under
Oscilloscope control. The Questionable Data/Signal Register
(figure 6-2) is discussed in this section.

r Questionable Data/Signal Register
o M — |
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2 — |— -.-g
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Vaunon oirangesatiommt— 10— 1  |-m
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OPERATION COMPLETE ~{ 0 o f—ae OUTPUT '
AeseRveD —| 1 1 —-S i | g %:_
QUERY ERROR—| 2 2 [ EXT I »{Ras x __§
DEVICE DEPENDENT ERROR —{ 3 3 ---E o optl— oprl—
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Figure 6-1. Oscilloscope STATus Registers
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STATus
Subsystem Syntax

STATus
:OPERation

CONDition?
:ENABIle
[:EVENt)?

:PRESet
:QUEStionable

:CONDition?
:ENABIle
[‘EVENt])?
CALibration
:CONDition?
:ENABle
[LEVENt)?
JINPut<nzmber>| EXTernal
CONDitian?
:ENABie
[:EVENL)?
:AD

:CONDition?
:ENARBle
:EVENt]?
:DELay
:CONDition?
:ENABle
[:EVENt]?
:GAIN
:CONDition?
:ENARle
[:EVENt]?
:HYSTeresis
:CONDition?
‘ENABIle
EVENLt)?
:LTRigger
:CONDition?
:ENABIle
[:EVENt]?
{0OFFSet
:CONDition?
:ENABle
LEVENt]?
TNULI
:CONDition?
:ENABle
:EVENt)?
‘TRIGger
:CONDition?
:ENABle
EVENt]?
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STATus
Subsystem Syntax

Artisan Technology Grouf) - Quality Instrumentation ...

STATus — Continued
:QUEStionable — Continued
:CALibration — Continued

:DCALibration
:CONDition?
:ENAEBle
[:EVENt]?

:PROBe
:CONDition?
:ENABle
EVENt)?

TEST

:CONDition?

:ENABle

EVENt]?

:ACQuisition
:CONDition?
‘ENABle
EVENt)?
:AD

«CONDition?
:ENABle
LEVENt]?
:ATRigger
+«CONDition?
:ENABle
[.EVENt]?
:DA
:CONDition?
:ENABle
[:EVENt]?
:LTRigger
:CONDition?
ENABle
:EVENt]?
TIMebase
:CONDition?
:ENABle
{:EVEN{]?
:INTerpolator
Q00NDition?
:ENABle
EVENt]?
:RAM

:CONDition?
:ENABle
:EVENt)?
:ACQuisition
CONDition?
‘ENABle
:EVENt]?
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STATus
Subsystem Syntax

STATus:OPERatlon:ENABIle

STATus — Continued
:QUEStionable — Continued
TEST — Continued
‘RAM — Continued
:NVOLatile
:CONDition?
:ENABle
CEVENt]?
:5YSTem
:CONDition?
:ENABle
CEVENt]?
:ROM
:CONDition?
‘ENABle
[:EVENt]?
‘NPRotect
:CONDition?
:ENABle
(:EVENt]?
:SYSTem
:CONDition?
:ENABIle
:EVENt]?

:OPERation:CONDition? STATus:OPERation:CONDition? returns a decimal weighted value

Example

:OPERation:ENABIle

Example

from 0 to 65535 indicating which bits are set true in the Operation
Status Register's condition register. The contents of sl the
CONDition Registers are always set to "0".

Read the condition register

STAT:OPER:COND? Queries the condition register,
without clearing the conients

STATus:OPERation:ENABle <number> sets the enable mask,
which allows true conditions {transitions) in the OPERation[;EVENt]

register to be reported.
Set enable register bit 8§ ¢o true
STAT: OPER:EHAB 256 Sets bit 8 true

« Bits Used: Bit & (decimal 256) is the only bit used in the
Operation Status Register for this instrument.
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STATus:OPERation:ENABle? STATus:PRESet

:OPERation:ENABle? STATus:OPERation:ENABle? returns the bit value of the Operation

Status Register's enable register. Returns a decimal weighted value
from O to 65535 indieating which bits are set true. Reading the
ENABIle register does not clear its contents.

Example Read the enable register

STAT:OPER:ENAB? Queries the enable register
without clearing the conients

¢+ Bits Used: Bit 8 (decimal 256) is the only bit used in the
Operation Status Register for this instrument. Bit 8 is set true (1)
when a trigger has oceurred.

:OPERation[:EVENt]? STATus:OPERation:[:EVENE]? queries the status of the Operation
Status Register's event register. The event register latches only low
to high events from the Operation Status Register's condition register.
Returns a decimal weighted value from 0 to 65535 indicating which
bits are set true. Reading the event register by a query will clear its
contents.

Example Read the event register

STAT:OPER? Queries the event register, and
clears the contents

s Bits Used: Bit 8 {decimal 256} is the only bit used in the
Operation Status Register for this instrument. Bit 8 is set true (1)
when g trigger has occurred.

:PRESet STATus:PRESet sets the contents of the Oscilloscope enable registers
to a known state. When executed, the PRESet command affects all 51
QUEStionable ENABle registers, and sets all bits true (1).

Example Preset the oscilloscope enable register
STAT:PRES All Engble register bits to true

Comments +» Other Registers: PRESet does not affect the Status Byte or Event
Status registers.

¢ Questionable Enable Register: PRESet sets the questionable
enable register to 0.

+* Event Registers: PRESet does not clear any of the QUEStionable
EVENY registers. Use the *CLS command is used to clear all
event registers.

SCP1 Command Reference 6143

Artisan Technology Grour) - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



STATus:QUEStionable STATus:QUEStionable
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Figure 6-2. Oscilloscope Status Questionable Data/Signal Register Subsystem
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STATus:QUEStionable STATus:QUEStIionable

:QUEStionable STATus:QUEStionable subsystem contains 52 separate registers
that, through summing registers, eventually report to the
QUEStionable Data/Signal register. See figure 6-2 and the Subsystem
Syntax at the beginning of this section for a list of all the registers
that set the QUEStionable Data/Signal Register.

A diagram is provided for each register in the QUEStionable
Data/Signal Register system as shown in figure 6-3. The following
description for using the CONDition?, [:EVENt]?, and ENABle
commands/queries apply to all registers within the Oscilloscope.

Spacified (XXXXX) Register
r— o o 0
p— 1 o 1 o 1 ——
— 2 | 2 {2 |-~
= 4 e~ 4 ] 4 i m
— 5 = & 5o
T2 S e ™ = | ToBmx
CONDITIONS CAUSING ¢ ; > ; - ; o1 8 -=NEXT REGISTER (SEE FIGURE 4.2)
SBTTOSETTRUE(M | 1+ oT oH3 1+ 51— '§ CAUSING ITS BIT TO SET TRUE (1)
=30 {70 =10 = §
— 11 =11 e
— 12 T2 |~ |-
—{ 3 =13 = 13
4 - 14— 14 e Notes: C~Condition Register
\ =1 15 }—{ 15 |~ 15 |—= EV=Event Registor
c EV EN EN=Enable Register

These registers are set and queried using decimal weighted bit
values. The decimal equivalent for bits 0 to 15 is shown below. As an
example, sending a decimal value of 4608 will set bits 9 and 12 true
).

Bit Number to Decimal Value

Number | 0 ] 1 | 2] 81 & ]3] 6] Tl el s ToT T eTsaTmg
ma Valie | 1 2 3 18 W | Z| ok [128 | 256512 1004 | 25% [2006 [ 8152 1ﬁq|

Figure 6-3. Register Diagram

Each individual register (XXXXX) in the Oscilloscope is made up of
three separate registers:

:CONDition register
‘EVENt register
:ENABIle register
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STATus:QUEStlonable

:CONDition?

Example

:ENABIle

:ENABle?

[:EVENt]?

STATus:QUEStIonable

STATus:QUEStionable:XXXXX:CONDition? queries the current

contents of the specified JOCXXX):CONDition Register. The contents
of all the CONDition Registers are always set to "0".

Read the condition register

STYAT:QUES : XXXXX:COND? Queries the specified
XXXXX) Condition Register.

STATus:QUEStionable XXXXX:ENABle <number> sets the
enable mask, which allows true conditions {transitions) in the
specified XXXXX):EVENt Register to be reported.

Set enable register bits 9 through 12 to true
STAT: QUES:XXXXX:ENAB 7680 Sets bits 910 12 true

BTATus:QUEStionable:XXXXX:ENABle? returns the bit value of
the specified QOXXXX).ENABle Register. Returns a decimal weighted
value from 0 to 65535 indicating which bits are set true. Reading the

ENABIe register does not clear its contents.

Query the enable register
STAT: QUES : XXXXX:ENAB? Queries the specified
(XXXXX) Enable register,
without clearing the contents

STATus:QUEStionable:XXXXX[:EVENLt]? Queries the status of the
specified (XXXXX).EVENt Register. The EVENt Register latches only
low to high events from the specified (XXXXX):CONDition Register.
Returns a decimal weighted value from 0 to 65535 indieating which
bits are set true. Reading the specified EVENt Register by a query
will clear its contents.

Read the event register
STAT:QUBS: XXXXX? Queries the specified
(XXXXX) Event Register and
clears the contents
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STATus:QUEStionable:CALibration STATuz:QUEStIonable:CALIbration

{QUEStionable:CALibration

STATas:QUEStionable:CALibration register reports a summary of
calibration results and status for all inputs to the Questionable
Data/Signal Register. Use the diagram to interpret returned results.
See figure 6-2 and 6-3 for additional information on using the
CONDition?, ENABle, ENABIe?, and [:EVENt]? commands/queries.

Summary of Calibration Register

from inptt 1 Regisier —
from Input 2 Register —|
from External Regisier —|
not used —

trom Proba Attenuation Ragister —
from Defauit Gal Register —
cal ram write protected —|
calibration aborted —

cal not active —|

cal ram write unprotactad —
cal ram chacksum arror —
failed imerpolator cal —

no signal found —

not used —

not used —|

reserved —

_._To Bit 8
Questionable Status Register

wriool~dhinlkWinl=lo

o

RERTRRRINNNY
RERRRRRINIRY!
ERERRRRNINEY!

Logical OR

L Bt Bl B

L)

Notes: C=Condition Register
EvVaEvent Register
EV EMN EN=Enable Register

o ais:

Example Query calibration event register

STAT:QUES: CAL? Query instrument to return
register contents
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STAT:QUES:CALIbration:INPutlEXTernal STAT:QUES:CALIbration:INPut|EXTernal

:QUEStionable:CALIbration:INPut|EXTernal

STATus:QUEStionable:CALibration:INPut<number> | EXTernal
register reports the status of ealibration data for the input specified.
number (1 to 2) or EXTernal specified the desired input. Use the
diagram to interpret returned results. See figure 6-2 and 6-3 for
additional information on using the CONDitien?, ENABle, ENABle?,
and :EVENt)? commands/queries.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 102 none
Nows: C=Condition Fegistor
EV=Event Ragiswer
Input 1 Register input 2 Register Extarnal Register EN«Enabile Register
from Hysterasis Register - 0 |
from Trigger Ragister
from Tine Null Register
not usad
not used
not usad
g m [ ] ~ ToBit0
o Su of
not usad . 2 —"mm
not usad | Regisker
not usad | 3
not usad
not usad [
not used ]
not used [
reserved -
EV EN
Example Query input 1 event register
STAT:QUES:CAL:INP1? Query instrument o return
register contents
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STAT:QUES:CALibration:INPut:AD

STAT:QUES:CALibration:INPut:AD

:QUEStIionable:CALibration:INPut:AD

STATus:QUEStionable:CALibration:INPut<number>:AD
register reports the status of the A/D calibration data for the input

specified. number (1 to 2) specifies the desired input. Use the

diagram to interpret retumed results. See figure 6-2 and 6-3 for
additional information on using the CONDition?, ENABle, ENABIle?,
and [EVENt]? commands/queries.

Parameters

Parameter
Name

Parameter
Type

Range of Values

Default
Units

I number

numeric

12

A/D Register

failed in atiempt to position trace to =3 div =

acquisition eryor, timeout in waiting for acquisition —

no input detected —
not used —

119
1id

divide by 5 attenuator relay not switching —

divide by 25 attenuator ralay not switching —

1 Mohm/ 50 ohm impsadance switch not switching —
not used —

failed in attempt 1o pos. trace to near bot, of screen —

acquisition eror, imeout in waiting for acquisition —

+ of data points across screen insufi. 1o do meas —

Logical OR

input voltage not high encugh 10 gat to top of scraen —

unexpeciad lame posiive jump in data —
unexpacted large negative jump in data —

norwolatile ram siror —|

|;,‘:39w-4|mm-hw|mdo

A F ik

FITTRRIRTTINNY!

P4IYE0Y ¢4

XRRERNIRY!

resoved —

LA >

-

0

EV

EN

Exampie Query input 2 A/D event register

STAT:QUES:CAL:INP2:AD?

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
|

ToBroO
—e=Input 1 Register
Input 2 Regiater

Notes: C=Condition Register
EV=Event Register
ENsEnable Ragister

Query instrument to

return register

contents
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STAT:QUES:CALIbration:INPut:DELay STAT:QUES:CALIbration:INPut:DELay

:QUEStionable:CALibration:INPut:DELay

STATus:QUEStionable:CALibration:INPut<number>DELay register
reports the status of delay ealibration data for the input specified.
number (1 to 2) specifies the desired input. Use the diagram to
interpret returned results. See figure 6-2 and 6-3 for additional
information on using the CONDition?, ENABle, ENABle?, and
[:EVENt]? commands/queries.

Parameters
Parameter Parameter Range of Values Detault
Name Type Units
number numeric 12 none
Delay Register
acq. error, timeowt or lost irig. on 80 nsdiv— 0O -
no adge found on 50 ne/div range — 1 - i -
200 arror, timeout o lost trig. on 5 nsidiv— 2 [ - =
no edgefound on S ne/divrange — 3 | = [
acqg. emor, timeout or lest trig. — 4 e — [
no edgefound — & - ot - g
zm:_g_ —_ To Bit5
8 —= Input 1 Register
not used — 8 S |  meut2 Rogister
notused —{ 9 L+
not used —| 10 3
not used —— 11
not used — 12
not used — 13
ram omor in protected ram —| 14 |- ™ —* Notes: C=Condition Register
raserved — 15 EV=Event Register
c EV EN EN=Enable Register
Example Query input 1 delay event register
ETAT: QURS ;CAL: INP] :DEL? Query instrument to
return register
contents
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STAT:QUES:CALIbration:INPut:GAIN

STAT:QUES:CALIbration:INPut:GAIN

:QUEStionable:CALibration:INPut:GAIN

STATus:QUEStionable:CALibration:INPut<number>:GAIN register
reports the status of gain calibration data for the input specified.
number (1 to 2) specifies the desired input. Use the diagram to
interpret returned results. See figure 6-2 and 6-3 for additional
information on using the CONDition?, ENABle, ENABle?, and
GEVENt])? commands/queries.

Parameters

Parameter
Name

Parameter
Type

Range of Values

Default
Units

number

nuUmanc

10?2

Gain Register

failed in attempt to pos. trace 0 near bot. of screen —

acquisition emor, imeowt in waiting for acquisition -

inadequate resolution of vollage steps across screen —
vemier range ercr, 100 few points in data buffer —

x5 attenuator exceads limit by +/- 5% —

%25 aftanuator exceads kmit by +/- 5% ~

bheddid

praamp 1.29 gain sotting axceods Imit by +/- 10% —
preamp 3.46 gain satting excesds hmit by +/- 10% —

verniar sens. of 42 4 mv exceeds limit by » +/- 20% —

vemier sons. of 88.4 mv exceeds limit by > +/- 20% —

RRERRRRNRY!

ERRIRRREEY!

BW limit gain reduction > 3% —

Logical OR

not used ~——

not usad —
not used —

nonvolatile ram emor —

!

!
!

resarved —

o a;ai,‘éjawmulmmhmlm—o

EV

EN

Example Query input 2 gwin event register
STAY: QURS : CAL: INP2:GAIN? Query instrument to return

Artisan Technology Grour) - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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register contents

'To Bit 1
—s=Input 1 Register
input 2 Registar

Nates; C~Condition Register
EV=Event Register
EN=Enabio Registor

6-151



STAT:QUES:CAL:INP|EXT:HYSTeresis STAT:QUES:CAL:INP|EXT:HYSTeresis

:QUEStionable:CALIbration:INPut|[EXTernal:HYSTeresis

STATus:QUEStionable:CALibration:INPut<number> | EXTernal:HYSTeresis
register reports the status of hysteresis calibration data for the input
specified. number (1 to 2) or EXTernal specifies the desired input.
Use the diagram io interpret returned results. See figure 6-2 and 6-3
for additional information on using the CONDition?, ENABIe,
ENABIe?, and [:EVENt)? commands/queries.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number nUMeric 12 none
Hysteresis Register
appears trigger state aiways high, center screen — 0 | — -
never finds a trigger at any selling — 1 — -
trigger state always high, hysteresiscal — 2 |—m i i
iry to sat max hysteresis as desired sefting —| 3 [— o —
not used — 4
notused — 5 g
MCESSive orror in seiting for norm. hysterasis — & 4= - - = ToBi3
@xcessive error in sotting for noise reject hyst. — 7 —e . —= @ | _ Input 1 Register
notused — 8 o Input 2 Register
ntused —{ § g External Register
notused — 10 -
not used —{ 11
not used —{ 12
not used — 13
nonvolaiile ram emror — 14— " ™ Notes: CaCondition Registar
reserved — 15 EV=Event Register
c EV EN EN=Enable Register

Example Query input 1 hysteresis event register

STAT:QUES:CAL:INPl:HYST? Query instrument to

return register
conients
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STAT:QUES:CAL:INPut:LTRIigger STAT:QUES:CAL:INPut:LTRIgger

:QUEStionable:CALibration:INPut:LTRigger

STATus:QUEStionable:CALibration:INPut<number>LTRigger register
reports the status of logic trigger calibration data for input 1. Only
input 1 contains the LTRigger register. Use the diagram to interpret
returned results. See figure 6-2 and 6-3 for additional information on
using the CONDition?, ENABle, ENABIle?, and [:EVENt]?

commands/queries.
Parameters
Parameter Paramater Range of Values Defaul
Name Type Units
number numeric 1 none

LOQIC Tﬂgger F{egister Notes: C=Condition Regisier

100 MHz asciliator signal was natfound —{ 0} |- | EV=Evant Register
Doubie Pulse signal was notfound —{ 1 |—=- e o EN=Enabla Regisiet
Trigger nct found when exac Pattem Duration Cal #1 — 2 - b -
Trigger not found when exec Pattern Ouration Cal #2— 3 | - >
Trigger not found when oxec Delay Cal #1 — 4 [ . oo o
Trigger not found when exec Delay Cal #2— § [—a- e -
Trigger found when exec Pat Dur Cal#1. DAC FFFFH/1H — 6 -1~ O
Trigger found whan exec Pat Dur Gal #2. DAC FFFFHMH -~ 7 bt et - 8 ToBit 6
Trigger found when exec Delay Cal#1. DAC FFFFHAH— g |—» > o © ™ input 1 Register
Trigger found when exec Delay Cal #2. DAC FFFFHMH —1 9§ - o >
not used —{ 10 §
not used — 11
not used — 2
nol used — 13
nat used — 14
reserved — 15
C EV EN

Example Query input 1 logic trigger event register
BTAT:QUES : CAL: INPL1:LTR?  Query instrument o return
regisier contents
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STAT:QUES:CAL:INPut:OFFSst STAT:QUES:CAL:INPut:OFfFSet

:QUEStionable:CALibration:INPut:OFFSet

STATus:QUEStionable:CALibration:INPut<number>:0OFFSet register
reports the status of offset calibration data for the input specified.
number (1 to 2) specifies the desired input. Use the diagram to interpret
returned results. See figure 6-2 and 6-3 for additional information on
using the CONDition?, ENABle, ENABle?, and [:EVENt]?

commands/queries.
Parameters
Parameter Parameter _Range of Values Defauit
Name Type Units
numbar numeric 102 none
Offset Register
excessive oftset in the offset calibration —_ 0 ot -
falls to converge within 1 a/id leval of cemer screen —| 1 > -
data emor, no input detected —| 2
failed ac offset null calibration —| 3 = -
notusad — 4
notused —| § | [+ o
notused — & o
not used —_7 ® | Tost2
failed in attempt to pas. trace to near bot. of scresn — g > [ - _§ *-Channel 1 Register
not used —| o - - -~ Channal 2 Raegister
notused — 10 — - _3
notused — 1% i - —n-
failed bw offsat comrection of +/-0.25div —| 12 [~ -
not used —| 13
nonvolatile m 14 - - - Notes: C=Condition Register
15 EVeEvent Register
c EV EN ENsEnable Registar
Exampie Query input 2 offset event register
STAT: QUES: CAL:INP2:0Prs? Query insirument to
return register
contenis

6-154 SCP! Command Reference

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



STAT:QUES:CAL:INP2|EXT:TNULI STAT:QUES:CAL:INP2IEXT:TNULI

:QUEStionable:CALibration:INPut2|EXTernal:TNULI

STATus:QUEStionable:CALibration:INPut2 | EXTernal:TNULI
register reports the status of time null calibration data for the input
gpecified. Input2 or EXTernal specifies the desired input. Input 1 does
not contain a time null register. Use the diagram to interpret
returned results, See figure 6-2 and 6-3 for additional information on
using the CONDition?, ENABle, ENABle?, and (EVENL]?

commands/queries.
Time Null Register
acq. error, timeout of lost trig. on 50 ns/div range — ¢ - - -
no edge found on 1 of the aquired channats — 1 |—e- —— -
not used — 2
notused — 3
notused — 4
notused — 5 (s o
notused — 6 O
notused — 7 W | ToBks
notusad — 8 0 Input 2 Register
notused — 9 -]
not used — 10 3
notused — 11
not used — 12
notused — 13
not used — 14 Notes: CaCondition Hegi
raserved — 15 EV=Event Register
C EV EN EN=Enable Register

£xample Query input 1 time null event register

STAT:QUES: CAL: INP1: PNUL? Query instrument to return
register contents
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STAT:QUES:CAL:INPut|EXTernal:TRIGger STAT:QUES:CAL:INPutiEXTernal: TRIGger

QUEStionable:CALibration:INPut|EXTernal:TRIGger

STATus:QUEStionable:CALibration:INPut<sumber> | EXTernal:TRIG ger register
reparts the status of trigger calibration data for the input specified.
number (1 to 2) or EXTernal specifies the desired input. Use the
diagram to interpret returned results. See figure 6-2 and 6-3 for
additional information on using the CONDition?, ENABle, ENABIe?,
and EVENt])? commands/queries,

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 162 none
Trigger Register
no tngger found in kust search, defaull valse used — o[- i
trigger found, unexpected, trigger state always set — 1 - -
EXT TRIG ONLY: no trigger found for 2nd cal point — »
EXT TRIG ONLY: unexpected trig for 2nd cal point — 3
insufficient dac range for +12 div trig. level setting —{ 4 - = -
insufficient dac range for ~12 div trig. level seting — 5 —» [ N
fower dac steps per div of trig. level than axpected — g [—»- Emar B o ToBlt4
EXT TRIG ONLY: fatal error in 4,5, or 8 defauk sot — 7 '® | __ Channel 1 Register
notused — g L Channel 2 Register
not used — g o Extemnal Register
notused — 49 3
ntussd — 14
notused — 42
not used — 13
mnvuhtlleramarr:;_—_ 14 [ >~ > Notes: Cul ion Register
reserved — 15 EV=Event Register
c EV EN EN=Enable Register
Example Query input 2 trigger event register
STAT:QUES:CAL;: INP2: TRIG? Query instrumeni to
return register
contents

6-156

SCPI Command Referance

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
|



STAT:QUES:CALIbration:DCALibration

STAT:QUES:CALibration:DCALIbration

:QUEStionable:CALibration:DCALibration

STATus:QUEStionable:CALibration:DCALibration register
reports defanlt calibration factor status load. Use the diagram to
interpret returned results. See figure 6-2 and 6-3 for additional
information on usging the CONDition?, ENABle, ENABle?, and
[:EVENt]? commands/queries.

Default Cal Register

defaull calibration lactors loaded —

it

-

not used —

nat used —
not usesd —

not used —

not used =

not used —

not used —

not used —

nol used -

Dﬁ"-‘ld‘lﬂ"&(ﬂ|l‘0—iﬂ

nOt USed —

10

not used -

11

not used —

12

not used —

13

not used —

14

raserved —

15

To B S
Summary of Calibration Register

Logical OR

Notes: C~=Condition Register
EV=Event Register

EV

EN

EN=Enable Register

Example Query defauli calibration event register

STAT:QUBS:CAL:DCAL?

Query instrument to return
register contenis
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STAT:QUES:CALIbration:PROBe STAT:QUES:CALIbration:PROBe

:QUEStionable:CALibration:PROBe

STATus:QUEStionable:CALibration:PROBe register reports probe
calibration attenuation results. Use the diagram to interpret returned
results. See figure 6-2 and 6-3 for additional information on using the
CONDition?, ENABle, ENABle?, and :EVEN{)? commands/queries.

Probe Attenuation Register

input 1 atien too high and/or bad connaction — - e _
input 2 arten too high and/or bad connection —{ 1 —e il i
notused — 2 = " .
notused— 3 - - -
notused — 4
m‘w- sr g
SM: g E ToBit4
not used — 8 ¢ [=Summary of Calibration
not used — 9 '§, Register
not used — 10 S
not used — 11
notused — 12
not vesd — 13
hot used — 14 Notes: G=Condition Register
15 EV=Event Rogistor
G EV EN EN=Enable Register

6-158

Example Query probe calibration attenuation event register

STAT:QUES :CAL:PROB? Query instrument io return
register contents
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STATuUS:QUEStionable:TEST STATus:QUEStionable:TEST

:QUEStionable:TEST

STATus:QUEStionable:TEST register reports diagnostic test results
or self test status. Use the diagram to interpret returmned results. See
figure 6-2 and 6-3 for additional information on using the
CONDition?, ENABle, ENABIe?, and :EVENt)? commands/queries.

Self Test Status Register
from RAM Register — 0 - - -
from ROM Register — 1 - - -
from ACQ Register —| 2 |— - i
nof usad — 3
notused — 4
notused —| 5 o
notused —| § o
notused — 7 | ™ | ToBk9
notused — g L Quéstionable Status Rogister
notused — 9§ o
not used — 70 S
notused — 11
not used — 12
not used — 13
notused — 14 | Notes: G=Condition Register
c EV EN ENe<Enable Register
Example Query test event register
STAT:QUES: TEST? Query instrument to return
regisier contents
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STATus:QUEStionable:TEST:ACQuisition STATus:QUEStionable:TEST:ACQuisition

‘QUEStionable:TEST:ACQuisition

STATus:QUEStionable:TEST:ACQuisition register reports
acquisition diagnostic test results. Use the diagram to interpret
returned results. See figure 6-2 and 6-3 for additional information on
uging the CONDition?, ENABle, ENABIle?, and [:EVENt]?

commands/queries.
ACQ Ragister
from ATRKS Register— p |- — -
from LTRIG Register — 1 |[—w - -
from A/D Register —{ 2 - - -
from Timebase Register—| 3 |—m e e
from DA Register — 4 |—= — —u
notused — 5 o
notused—| & 2
not used — 7 & |, ToBi2
not used —| 8 L Selt Test Stalus Regiater
natusead — § =]
not used — 10 S
not used — 11
not used — 12
not used — 13
not used — 14 | Notes: CeCondition Register
reservad —{ 15 EVeEvent Register
G EV EN EN=Enable Ragister
Example Query acquisition event register
STAT:QUES: TEST:ACQ? Query instrument to return
regisier contents
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STAT:QUES:TEST:ACQuigition:AD STAT:QUES:TEST:ACQulgltion:AD

:QUEStionable:TEST:ACQuisition:AD

STATus:QUEStionable:TEST:ACQuisition:AD register reports
acquisition A/D diagnostic test results. Use the diagram to interpret
returned results. See figare 6-2 and 6-3 for additional information on
using the CONDition?, ENABle, ENABle?, and [:EVENL]?

commands/queries.
A/D Register
input 1 raif test fails = D | —m — o
Input 2 rail tast fails — 1 j—in = ——
100 mv/div rail test fails ~—~{ 2 +—a= - me
200 mv/div rail test falls —| 3 - i it
500 mvidiv rail test fails — 4 —e- - -
Input 1 center test falls — 5 |~ e |- OF
Input 2 center test failg — & |—e- ! —t o
not used — 7 ® To Bit 2
not used — B8 38 " ACG Register
not used — 9 =]
not usad — 10 9
not used — 41
not used — 12
notused — 13
not used — 14 Notes: C=Condition Register
reserved — 1§ EV=Event Register
c Ev EN EN=Enable Register

Example Query acquisition A/D event register

STAT:QUES: TRST:ALCQ:AD? Query instrument to return
register conienis
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STAT:QUES:TEST:ACQuisition:ATRigger STAT:QUES:TEST:ACQuIsition:ATRigger

:QUEStionable:TEST:ACQuisition:ATRigger

STATus:QUEStionable:TEST:ACQuisition:ATRigger register
reports acquigition analog trigger diagnostic test results. Use the
diagram to interpret returned results. See figure 6-2 and 6-3 for
additional information on using the CONDition?, ENABle, ENABle?,
and [:EVENt]? commands/queries.

ATRIG Ragister

EE——

input 1 trigger fails —
input 2 trigger fails —|
External

——
——

144}
1149

not used —
not used —
not used —
not uesd —
not usad —
not used —
not used —
not used ~—
not used —
not used —
not used —
not used —
eserved -

To Bit0
™ aca Ragister

nwwmmhwlm—-o

Logical OR

JUFY Y Y Y Y Y
Al =0

Notes: C=Condition Register
EV=Event Register
EN=Enable Register

Ly
2
2

Exampie Query acquisition analog trigger event register

S8TAT: QUES: TRST:ACQ:ATR? Query instrument to
return register
contents
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STAT:QUES:TEST:ACQuisition:DA STAT:QUES:TEST:ACQuisition:DA

:QUEStionable:TEST:ACQuisition:DA

S8TATus:QUEStionable:TEST:ACQuisition:DA register reports
acquisition D/A diagnostic test results. Use the diagram to interpret
returned results. See figure 6-2 and 6-3 for additional information on
using the CONDition?, ENABle, ENABle?, and (EVENt]?

commands/queries.
D/A Register
input 1 failk — 0 - el oo
input 2 fails — 1 [~ -
notused —| 2 - - o
notused — 3 -~ i~ -
notused —{ 4
notused—| § g
notused— 6
rotused = 7 © To Bit 4
not used — 8 i " ACQ Register
notused — 9 b
not used —| 10 3
nol used — 11
nol used — 12
not used — 13
not used — 14 Notes: C=Candition Ragister
reserved —_15 EVaEvent Registsr
G EV EN EN=Enable Register

Example Query acquisition D/A event register

STAT:QUES:TEST:ACD:DA? Query instrument to
return register
contents
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STAT:QUES:TEST:ACQuisltion:LTRigger STAT:QUES:TEST:ACQuisition:LTRigger

:QUEStionable:TEST:ACQuisition:LTRigger

STATus:QUEStionable:TEST:ACQuisition:LTRigger register
reports acquisition logie trigger diagnostic test results. Use the
diagram to interpret returned results. See figure 6-2 and 6-3 for
additional information on using the CONDition?, ENABIe, ENABIe?,
and [:(EVENt)? commands/queries.

LTRIG Register
memory test fails — 0 | . —
qualifier block test faiis — 1 - g -
trigger qualifier check fals — 2 -
holdoff chack fails — 3 - - -
heoldoff counter check falls —| 4  |—u- o i
B counter check fails — 5§ |—m i - [+
G counter check fails —{ 6 o i oy o
> counter check fails — 7 | — etnl '8 To Bit §
< counter check falls —{ 8 |— - | © "™ aca Registor
startable oscillator chock fails — g [ - - TH
startable oscillator stop check — 10 S
nat used — 11
notused —{ 12
not used — 13
::.m: }; Notes: CuCondition Register
EV=Eveni Register
c EV EN EMN=Enable Register

Example Query acquisition logic trigger event register

STAT:QURS:TEST:ACQ:LTR?  Query instrument to return
register contents
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STAT:QUES:TEST:ACQuisition:TIMebase STAT:QUES:TEST:ACQuisition:TiIMebase

:QUEStionable:TEST:ACQuisition:TIMebase

STATus:QUEStionable:TEST:ACQuigition:TIMebase rogister
Teports acquisition time basge diagnostie test resunlts. Use the diagram
to interpret returned results. See figure 8-2 and 6-3 for additional
information on using the CONDition?, ENABle, ENABle?, and
[:EVENt]? commands/queries.

Timebase Register
test 1 1ails belore trigger — 0 - —]
test 1 fails after trigger —| 1 - - -
text 2 fails before trigger — ™ 2 |- —- -
test 2 fails after trigger — 3 |—»- -
torward burp mode test fails — 4 | ™
backward burp mode test tails — 5 - > ] E
sample clock frequancy teet falls — & - - -~ o
trigger does not occur —| 7 - - E | ToBit3
trom Interpolator Register — 8 [~ — —a O ACQ Register
notused— o o
notused — 10 3
not used — {1
natused — 12
not used — 13
nat usad — 14 Notes: C=Condition Register
reserved —| 15 EV=Event Register
c EV EN EN=Enable Register

Example Query acquisition time base event register

ETAT:QUES: TEST:ACQ:TIN? Query instrument to
return register
contents
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STAT:QUES:TEST:ACQ:TI!M:INTerpolator STAT:QUES:TEST:ACQ:TIM:INTerpolator

:QUEStionable:TEST:ACQuisition:TiMebase:INTerpolator

STATus:QUEStionable/TEST:ACQuisitionTTMebase:INTerpolator
register reports acquisition time base interpolator diagnostics. Use
the diagram %o interpret returned results. See figure 6-2 and 6-3 for
additional information on using the CONDition?, ENABle, ENABle?,
and :(EVENt]? commands/queries.

Interpolator Register
bit ¢ fine interpolator faikwe —{ 0  [—af = o
bit 1 fine interpalator failure — 1§ e -
bit 2 fine interpolator failure - 2 - - ——
bit 3 fine interpolator failure —] 3 |—e- -
bit O coarss interpolator failure — 4  [—w=] - -
bit 1 coarse intempolator faikse — 5 | - | &
bkt 2 coarse interpolator failiure —| 6 |—e] — |—w - O
bit 3 coarse interpolator Failure —| 7 e —a! ‘60 ToBit8
not used — 8 O [ Timabase Register
notused — © g
not used — 11
nol used — {2
not used — 13
not used —_14 Notes: C=Condition Register
reserved — 15 EV=Event Register
C EV EN EN=Enable Register

Exampie Query acquisition time base interpolator event register

STAT:QUES:TEST:ACQ:TIM: INT? Query instrument to
return register
contents
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STATus:QUEStionable:TEST:RAM

S$TATus:QUEStionable:TEST:RAM

QUEStionable:TEST:RAM

STATus:QUEStionable:TEST:RAM register reports random access
memory diagnostic test results. Use the diagram to interpret returned
results. See figure 6-2 and 6-3 for additional information on using the
CONDition?, ENABle, ENABle?, and [:EVENt]? commands/queries.

RAM Register
frem ACQ Register — o o -
from System Ragister — 1 |— et —
from Nonvolatile Register —{ 2 |—u= o —-
notused — 3 |—e- — —
notused — 4
nolused — § g
nolused — §
notused — 7 | ® | ToBito
not used — 8 o Self Test Status Ragister
notused — 9 g
nRAused — 10 -l
not used — 11
not used — {2
not used — 13
not used — 14 Nates: CeCondition Register
reserved — 15 EVaEvent Register
C EV EN EN=Enable Registor
Example Query RAM event register
STAT:QUES:TEST : RAM? Query instrument to return
register contents
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STAT:QUES:TEST:RAM:ACQuIisition STAT:QUES:TEST:RAM:ACQuisition

QUEStionable:TEST:RAM:ACQuisition

STATus:QUEStionable:TEST:RAM:ACQuisition register reports
acquisition random access memory diagnostic test results. Use the
diagram to interpret returned results. See figure 6-2 and 6-3 for
additional information on using the CONDition?, ENABle, ENABle?,
and {(:EVENt]? commanda/queries.

ACQ Register
input 1 acquisition ram fails — g |—w- — bt
input 2 acquisition ram fails — 1 > i -
not used — 2
notused — 3
notused —| 4
notused — § «c
not used —| 6 o
not used — 7 ‘® |, ToBko
not used — 8 o RAM Register
notused — o g
not csed — 10 o |
not used — 1
not used — 12
not used — 13
r’:'. "’N:: :g Notes: C=Condition Register
EVaEvent Register
c EV EN EN=Enable Register

Example Query acquisition RAM event register

STAT:QUES: TEST:RAM:ACQ? Query instrument to return
register contents
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STAT:QUES:TEST:RAM:NVQLatile STAT:QUES:TEST:RAM:NVOLatlle

QUEStionable:TEST:RAM:NVOQOLatile

STATus:QUEStionable:TEST:RAM:NVOLatile register reports
nonvolatile random access memory diagnostic test results. Use the
diagram to interpret returned results. See figure 6-2 and §-3 for
additional information on using the CONDition?, ENABle, ENABle?,
and [:EVENt]? commands/queries.

Nonvolatile Register

non-vol ram mamory test fails —
not usad —

non-vol ram address line is sluck —
address bit 0 if stuek —
addraas bit 1 if stuck —
address bit 2 if stuck —
address bit 3 if stuck —
address bit 4 if stuck —

not used —

not Lsed —

not used —

not used —

not used —

not used —

nat used —

ressrved —

| = O

2RERY!

1) ¢

{
Logical OR
Y

bydied

To Bit 2
RAM Registor

ﬁﬂﬂ[ﬁ(ﬂhﬂ

s | ol | ek ek | b
DA O

Notes: CaCondition Register
EV=Evant Rogister
EV EN EN=Enable Register

0o

Example Query nonvolatile RAM event register

STAT:QUES: TRET:RAM:RVOL? Query instrument to
return register
contents
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STAT:QUES:TEST:RAM:SYSTem STAT:QUES:TEST:RAM:SYSTem

:QUEStionable:TEST:RAM:SYSTem

STATus:QUEStionable: TEST:RAM:SYSTem register reports
system random access memory diagnostic test results, Use the
diagram to interpret returned results. See figure 6-2 and 6-3 for
additional information on using the CONDition?, ENABle, ENABle?,
and [:EVENt)? commands/queries.

System Register
system ram memory testfails — 0 | —o i
notused — 1
system ram address line is stuck —| 2 e~ i =
address bit Odf stuck —| 3 | i —
address bit 1 il stuck —{ 4 - - -
address bt 2l stuck —| 5 = - -
addrass bit 3 it stk — 6 -1 O
address bt 4 it siuck —{ 7 |—e —- e E . JoBit1
not used — 8 - RAM Register
not used —f 9 g
not usad — 10 -
not used — 44 :
not used —| 12
not used —~| 13
ool Notes: CeCondition Register
EV=Event Register
c EV EN EN=Enable Register

Example Query system RAM event register

STAT: QUES: TEST:RAM: SYS5T? Query instrument to return
register contents
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STATus:QUEStionable:TEST:ROM

STATuz:QUEStionable:TEST:ROM

:QUEStionable:TEST:ROM

STATus:QUEStionable:TEST:ROM register reports read only
memory diagnostic test results. Use the diagram to interpret returned
results. See figure 6-2 and 6-3 for additional information on using the
CONDition?, ENABle, ENABIle?, and [:EVENL]? commands/queries.

ROM Register
from Nonvolatile Protect Register —| ¢ - - -
from System Register — 1 o - -
notused — 2
notused— 3
notused — 4 o
notused — 6
not used — 7 ‘@ To Bit 1
not used — @ o Seff Tast Status Register
not used —{ § o™
not used — 10 A}
not used ~ 11
nat vsed — 12
not used — 13
:‘"”",“—:; Notes: C=Condition Register
1 EV=Event Registar
C EV EN EN=Enable Register

Example Query ROM event register
STAT :QUES : TEST : ROM?

Query instrument to return
register contents
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STAT:QUES:TEST:ROM:NPRotect STAT:QUES:TEST:ROM:NPRotect

:QUEStionable:TEST:ROM:NPRotect

STATus:QUEStionable:TEST:ROM:NPRotect register reports non-
volatile protecied random access memory diagnostic test results. Use
the diagram to interpret returned results. See figure 6-2 and 6-3 for
additional information on using the CONDition?, ENABle, ENABIe?,
and [:EVENt]? commands/queries.

Nonvolatile Protect Register

[l i .

L=

protacted nonvolatiie ram checksum fails —
not used —
not used —
not used -
not usSed -
not used —
not used —
not used —
not usod —
not used —
not used —
not used —
not used —
not used -—
not used —
resarnved —

™

[ %1 =Y

ToBuO
" ROM Register

LRI TS
Logical OR

oy Y
LN e [~

L 1.

Notes: C=Condition Ragiator
EV=Event Register
EV EN EN=Enable Register

-t
n

o

Example Query non-volatile protected ROM event register

STAT: QUES: TEST:ROM:NPR? Query instrument to

reiurn register
contenis
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STAT:QUES:TEST:ROM:SYSTem STAT:QUES:TEST:ROM:SYSTem

:QUEStionabie:TEST:ROM:5YSTem

STATus:QUEStionable:TEST:ROM:SYSTem register reporis
system read only memory diagnostic test results. Use the diagram to
interpret returned results. See figure 6-2 and 6-3 for additional
information on using the CONDition?, ENABle, ENABIle?, and
[:EVENt]? commands/queries.

System Register

mmOfails— 0 p—e el et

notused — | [—wm i o

notused — 3"} - -

notused — 3

not used 4

not used [3 g

notused —| 6 o

notused — 7 | To Bit 1

notused — 8 .§ ™ ROM Register

notused —| o -]

not used -4 10 _S

notused — 71

not used — 12

notused — 13

not used — 14 Notes: G=Condition Register

reserved —| 15 EVaEvent Register
c EV EN EN=Enable Register

Example Query system ROM event register

STAT:QUES: TEST:ROM: SYST? Query instrument to return
register contents
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SYSTem
SYSTem

Subsystem Syntax

:AUToscale

Example

Comments

SYSTem:AUToscale

The SYSTem command subsystem is used to define the programming
language used, if calibration data is protected, enable reading and
writing to the advisory line of the instrument, read the SCPI version,
and perform an autoscale function.

SYSTem

:AUTosecanle

:ERRor?

:LANGuage <command>

:LANGuage?

:NVPERotect
‘PASSword <olds, <new>
(:STATe] <mode>, <pass>
[:STATe?)

:SERial <string>

SET <setup>

:SET?

:VERSion?

The AUToscale command causes the instrument to evaluate all input
signals, and then set the correct ¢onditions to present the signals.

Execute an autoscale
AUTYT Initiate an autoscale

* Controls Affected: The following controls are set to present the
input signals:

[SENSe:)INPut<n>:RANGe all (range and offset) as required
CALCulate:MATH<n> to OFF

INITiate:CONTinuous to OFF

[SENSe:]SWEep: TIME as required

TRIGger:ECOunt as required

TRIGger:LEVel as required

TRIGger:SLOPe as required

* More than One Input Signal: If signals are present on more
than one input, the sweep will be triggered on the signal closest to
input 1. If a signal is not present on input 1, then the instrument
will be triggered on input 2. If a signal is not present on input 2,
then the instrument will be triggered on input 1, ete.

* No Input Signal: If no signals are found on any input, the
instrument will be returned to its former state.

+ Channel Coupling: If a large offset is present on the input
signal, conpling may change from DC to AC.
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SYSTem:ERRor?

:ERRor?

Example

Comments

SYSTem:ERRor?

SYSTem:ERRor? returns the next error number and corresponding
error message in the error quene. See Appendix B for a listing of
error numbers and messages.

Read the next error number in the error queue

dimension statement Dimension a string

SYST:BRR? Query instrument o return the next
error number and message
enter statement Enter value into computer

Error Numbers/Messages in the Error Queue. Each error
generated by the instrument stores an error number and
corresponding error message in the error quene. The error
message can be up to 256 characters long.

Clearing the Error Queue: An error number/message is
removed from the gueue each time the SYSTem:ERRor? query is
sent. The errors are cleared first-in, first-out. When the queue is
empty, each following SYSTem:ERRor? query returns 0, "No
error”. To clear all error numbers/messages in the gueue,
execute the “CLS command.

Maximum Error Numberi/Messages in the Error Queue:
The gueuve holds 8 maximum of 30 error numbers/messages. If
the queue overflows, the last error number/message in the queue
is replaced by -350, "Too many errors”. The least recent error
numbers/messages remain in the queue and the most recent are
discarded.

*RST Condition: *RST does not clear the error queue.

S$CPl Command Reference 8175

Artisan Technology Grour) - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



SYSTem:LANGuage

:LANGuage

Parameters

Exampls

Comments

:LANGuage?

Example

SYSTem:LANGuage?

SYSTem:LANGuage <command> used to select the programming

. COMPatible selects the HF 54510A Compatible Language,
and SCPI selects the Standard Commands for Programmable
Instruments programming Language.

Parameter Parameter Range of Values Delaulk
Name Type Units
command discrete COMPatible|SCPI none

Select SCPI to instruct the Oscilloscope
SYST:LANG B8CPI Select SCPI language

» Selecting Command: When the HP 54510A Compatible
Language (COMPatible) is selected, use the instructions found in
Chapters 3 and 4 to program the Oscilloscope. When Standard
Commands for Programmable Instruments (SCPI) is selected, use
the instructions found in Chapters § and § to program the
Ostilloseope.

¢ Switching Languages: Switching languages while
programming is permissible, however:
Allow 1 second after changing for the Oscilloscope to
eonfigure to the new language.

After switching languages, a *RST is automatically
performed to place the instrument in a known state.

¢ Programming the Wrong Language: If the Oscilloscope is
configured to operate using one Janguage, and a command from
the other language is executed (with different syntax), an error
will be generated.

« *EST Condition: *RST does not change SYSTem:LANGuage
selected.

SYSTem:LANGuage? returns the current programming language
selected. Returns COMPatible if the HP 54510A Compatible Language
is selected, and SCPI if the Standard Commands for Programmable
Instruments programming Language is selected. The data is sent to
the output buffer.

Querving the current programming language selected
dimension statement Dimension a string

SYST:LANG? Query instrument 10 return current
programming language
enter statement Enter vaiue into computer
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SYSTem:NVPRotect:PASSword

SYSTem:NVPRotect:PASSword

:NVPRotect:PASSword SYSTem:NVPRotect:PASSword <old>,<new> is used to set a new

password.
Paramaters
Parameier Parameter Range of Values Default
Name Type Units
okl discrete Six Characters 0-8, a-z, A-Z nona
naw discrale Six Characters 0-9, a-z, A-Z none

Example Change password from "SYSTEM" to "System"

Comments .

SYST :NVPR:PASS SYSTENM,Systenm
Passiword changed

Password: The password can be any string of from one to six case-
sensitive alpha-numeri¢ characters. Spaces are allowed, but
special characters are not. The old password has to be specified to
change to a new password.

Factory Default: The oscilloseope is shipped with resistor R208
(CAL PROTECT) installed. This is the non-protected mode and
defanlts the password to "SYSTEM™.

Changing the default password: Remove resistor R208 (CAL
PROTECT), then execute the :NVPRotect:PASSword command,
With resistor R208 removed, the lact entered password and/or
protect state are maintained after a power down,

Unknown Password: If resistor R208 has been removed and you
do not know the password, place a 0 ohm resistor in R208 (CAL
PROTECT) space on the printed circuit board. Now powering up the
oscillogcope will set the factory default password to "SYSTEM" and
the protect state to non-protected. Change the default password using
the procedure in the above paragraph.

Related Commands: SYSTem:NVPRotect[:STATe).

Factory Default: Defaults to "SYSTEM",
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SYSTem:NVPRotect[:STATs) SYSTem:NVPRotect[:STATe]?

:NVPRotect[:STATe] SYSTem:NVPRotect[:STATe] <mode>,<password> enables
{ON11) and/or disables (OFF'10) the non volatile RAM protect mode.
The password has to be specified for both cases.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
mods boolean ONIOFF|110 none
password discrete Six Characters 0-9, a-2, A-Z none

Example Disabling Non-Volatile RAM protect

SYST:NVPR 0, "SYSTEM" Non-volatile RAM protect to off
{unprotected)

Comments + Calibration: When performing any of the firmware calibrations,
the protect mode has to be OFF (see SYSTem:NVPRotect).

¢ Password: If the password is unknown, placing a 0Q resistor in
R208 {(CAL PROTECT) space on the printed wiring board, then
powering up the module will set the factory defaunlt password to
"SYSTEM" and protect state to OFF. With R208 removed, the last
enberodpasswordmd!orpmtectsttbemmmtamedaﬂarapower
down.

» Related Commands: SYSTem:NVPRotect:PASSword.
s Factory Default: Defaulis to OFF.

:NVPRolect[:STATe]? SYSTem:NVPRotect[:STATe]? queries the present state of the non
volatile RAM protect mode. The query returns ON if the protection
mode is enabled (protected) or OFF if the protection mode is disabled
(unprotected). The value is sent to the output buffer. See
SYSTem:NVFPRotert[:STATe] command for more information.

Example Query Non-Volatile RAM protect state

dimension statement  String for data
SYST:NVPR 0, "SYSTEM" Non-volatile RAM protect io off

{unprotected)
BYST:NVPR? Query ingtrument to return Non-
volatile RAM protect enable state
enter statement Enter value into computer
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SYSTem:SERIal

Parametors

Example

Comments

SYSTem:SERIial

SYSTem:SERial «<sfring> used to enter a serial number in the
instrument. As the instrument serial number is entered at the
factory, do not use this command unless there is a need to serialize
the instrunment for a different application.

Parameier Parameter Range of Values Default
Name Type Units
string numaeric Alpha-numeric, no spacial nene

Exter a different serial number
SER *1234A56785" Different serini number

« Euntering Serial Number string: Serial number consists of 10
alpha-numeric digits enclosed in quotes (").

¢* Non-volatile RAM Protect Mode: The Non-volatile RAM
Protect Mode must be set to OFF prior to writing a new serial
number to the protected non-volatile ram within the instrument
(see SYSTem:NVPRotect).

* Serial Number versus *IDN?: The serial number is part of the
string returned for the *IDN? guery.

SCPl Command Reference 6-179

Artisan Technology Grour) - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



SYSTem:SET

:SET

Parameters

Example
Comments

SET?

Example

Comments

SYSTem:SET?

SYSTem:SET <setup> is used to set the Oscilloscope to a condition
defined by a previously returned learn string. The learn string
contains all the commands and parameters necessary to setup the
instrument in one 1024 byte string.

Parameter Parameier Range of Values Default
Name Type Value
setup block binary block data in # format none

See SYSTem:SEI? query for example

o Using SET: The logical order for using this instruction is to
send the query first to retrieve setup data, store the data until
needed, then send the learn string to the instrument using this
command.

e SET versus *SAVARCL: The SYSTem:SET command performs
the same function as the save and recall commands, except:

Data can be saved at any location the user desires.
No limit to the number of setups that can be saved/recalled.

SYSTem:SET? returns the current learn string from the
Oscilloscope. The learn string contains all the commands and
parameters the Oscilloscope is curreatly setup to in one 1024 byte
string and a header.
Query setup learn string
For this example, the learn string is "#41024...."

Dimansion statement Dimension string for dats

Setup statemants Setup Oscilloscope as desired using

commeands described in this chapter

8YST:SET? Query instrument to return setup
learn string

enter statement Enter value into computer

store astataement Save data

change instrumeant Set the Oscilloscope to perform a
different function.

recall =statement Recall datla

SYST:SET #41024.... Send data to the Oscilloscope (recalls
previous setup)

+ Related Commands: *LRN?, *SAV, *RCL.
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SYSTem:VERSIon? 8YSTem:VERSion?

:VERSIoN? SYSTem:VERSion? returns the cwrrent SCPI version number the
instroment complies with. The data is sent to the output buffer.

Example Return the instruments SCPI version number

SYST:VERS? Query instrument to return version
number
enter astatemant Enter value into computer

Comments <+ Returned Format: Return data is in the form YYYY.V, where
YYYY is the year-version, and the V is the revision number for
that year. V=0 if no approved revisions are claimed.

* *RST Conditions: *RST does not effect revision number.
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TEST
TEST

Subsysiem Syntax

:ACQ

Parameters

Comments

TEST:ACQ

The TEST command subsystem is used to perform internal
diagnostics. These diagnostics are provided to give & high confidence
level of instrument, functionality. Before performing any of the
diagnostics, execute a *RST to set critical parameters to a known
state, and a STATus:PRESet to enable the STATus:QUEStionable
registers.

TEST
ACQ [<test>]
‘RAM [ctest>]
‘ROM [<test>]
:TALL

TEST:ACQ [<fest>] iz used to perform up to five acquisition tests.
When selected, the Qscilloscope performs an Analog Trigger test,
Logic Trigger test, an A/D test, a Time base test, and/or a D/A test. If
the fest parameter is not sent, all five tests are performed.

Parameter Parameter Range of Valuas Defautt
Name Type Value
test discrete ATRiggerLTRigger| none
AD[TIMebaze|DA

Perform the acquisition time base test
TEST:ACQ TIM Perform aoquisition time base test

» Test Results: Found by querying the
STATus:QUEStionable:TEST:ACQ register.

¢ Test Failure: If any of the five acquisition tests fail, perform
Firmware Calibration procedures provided in Chapter 5, and
repeat the test. If the test fails again, refer o instructions found in
the Service Manual.

+« Related Commands: STATus:QUEStionable:TEST.
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TEST:RAM

:RAM

Parameters

Example

Commaents

:ROM

Parameters

Example

Comments

TEST:ROM

TEST:RAM [<test>] is used to perform up to three random access
memory tests. When selected, the Oscilloscope performs a System
RAM test, a Non-volatile RAM test, and/or an Aequisition RAM test.
If the test parameter is not sent, all three tests are performed.

Parameter Parameter Range of Values Default
Name Type Value
test discrete ACQuisition] none
SYSTem|NVOLatile

Perform all four RAM tests

TEST : RAM Perform RAM test

¢ Test Results: Found by querying the
STATus:QUEStionable:TEST:RAM register.

+ Test Failure: If any of the three RAM tests fail, perform
Firmware Calibration procedures provided in Chapter 5, and
repeat the test. If the test fails again, refer to instructions found in
the Service Manual,

* Related Commands: STATus:QUEStionabie:TEST.

TEST:ROM [<fes?>] is used to perform one read only memory test
and one non-volatile protected random access memory test. When
selected, the Oscilloscope performs a System ROM test, and/or a
Protected Non-volatile RAM test. If the fest parameter is not sent, both
tests are performed.

Parameter Parameter Range of Values Default
Name Type Value
test discrate SYSTem|NVPRatact none

Perform the system ROM test

TEST:ROM SYST Perform gystem ROM test

» Test Results: Found by guerying the
STATus:QUEStionable:TEST-ROM register.

* Test Failure: If any of the two ROM tests fail, perform Firmware
Calibration procedures provided in Chapter 5, and repeat the test.
I the tesi fails again, refer to instructions found in the Service
Manual.

* Related Commands: STATus:QUEStionable:TEST.
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TEST:TALL TEST:TALL

6-184

:TALL TEST:TALL is used to perform the RAM, ROM, and ACQ tests, When
selected, the Oscilloscope performs 2ll the individual tests.

Example Perform the RAM, ROM, and ACQ tests

TEST:TALL Perform all tests
Comments <« User Connection: Disconnect all inputs prior to performing self
tests.

* Test Results: Found by querying the
STATus:QUEStionable:TEST register.

» Test Failure: If any of the tests fail, perform Firmware
Calibration procedures provided in Chapter 5, and repeat the test. If
the test fails again, refer to instructions found in the Service
Manual.

* Related Commands: STATus:QUEStionable:-TEST.
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TRACe
TRACe

Subsystem Syntax

TRACe
The TRACe command subgystem is used to transfer waveform data.

The transfer can take place internally (memories within the
instrument) or externally (bus and controller).

Internal: Transfer of data between waveform memories and
inputs. Destination and source are specified using one command

{DATA), and data is transferred.

External: Transfer of data between the bus and the instrument's
waveform memories. The waveform record is actually contained

in two portions, the waveform data and the preamble.

The waveform data is the actual data aequired for each point
in the specified input.

The preamble contains the information for interpreting the
waveform data. This includes the number of points acquired,
format of acquired data, and type of acquired data. The
preambie also contains the X and Y increments, origins, and
references for the acquired data, so that the returned data can

be translated to time and voltage values,

The waveform data and preamble must be read (by the controller)
or sent (to the instrument) with two separate commands, DATA (7)

and PREamble (7).

The term "Time Buckets” is defined as — the time range divided

into a specific number of horizontal time points (as defined by
(SENSe:]JAVERage:POINts), each with an equal and fixed time
associated with it.

TRACe:
[:DATA] <destination>,<sotrce>
LDATA)? <source>
‘POINts? <source>»
:PREamble <destination> <data>
:PREamble? <pource>

SCPI Command Reference

Artisan Technology Grour) - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



TRACO[:DATA]

6-186

[:DATA]

Parameters

Example

Comments

TRACO[:DATA]

TRACe[:DATA] <destination>,<souree> is used to transfer
waveform data. By specifyving different source and destination
parameters, the command can be used to:

* Store waveform data in waveform memory.

* Send the instrument a waveform data record over the bus and
store it in the previously specified memory.

Parameier Parameter Range of Vales Default
Name Type Unit
destination discrote WMEMoryn{n=1 10 4} none
Sea commants before selacting
source discrete O|cdata-|INPutn{n=1 to 2){ none
WMEMOyA(n=1 to 4)]
MATHn{n=1 0 2)
Ses commenis before selecting
date block binary block daia in # format noné

Send the Oscilloscope waveform data and place in waveform
memory 1

For the example, waveform data is "#41000...."
TRAC WMEM1, #41000.... Send waveform data to

Oscilloscope and place in
WMEM1

*» Selecting Source and Destination: Depending on the desired
action, make selections of source and destination as follows:
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TRACe[:DATA)

TRACe[:DATA]

Store Data in Waveform Memory (from internal
location): To store waveform data in one of four Waveform
Memories, set destination to where data will be stored
(WMEMoryl to 4), and source to where data is currently
(WMEMoryl to 4, INPut1-2, MATH1.-2),

Store Data in Waveform Memory (from external
location): To store waveform data in one of four Waveform
Memories, set destination to where data will be stored
(WMEMory1 to 4). source is the actual waveform data (binary
block data in # format) received over the bus. The format of
the waveform data being sent must match the format
previously specified by the waveforms preamble for the
destination memory. See FORMat{:DATA] command for
more information. When specifying the source, use the
following guidelines:

ENVelope mode requires Waveform MEMory pairs
(WMEM1 and 3, or WMEM 2 and 4) to transfer data.
Specify WMEMoryl for WMEM1 and 3, or WMEMory2 for
WMEM?2 and 4. The data is transferred as two arrays.
For example, if WMEM]1 is specified as the source, the
first array is transferred into WMEMory 1 and the second
array is transferred into WMEMory 3. The data type is
then changed to normal for each of the waveform
memories.

SCALar and AVERage modes are transferred to the
selected Waveform MEMory (WMEMLI, 2, 3, or 4),

RAWData Mode: When in raw data acquisition mode, only
entries of 500 or 8000 point records are accepted. If variable length
record entries (RAWDATA acquisition type) are sent, an error
message will be generated.

Waveform Data Format: The format of the waveform data
being sent must match the format previously specified by the
waveforms preamble for the destination memory. See
FORM=t(:DATA] command for more information.

Related Commands: FORMat[:DATA)], TRACe[:DATA)?,
TRACe:PREamble.
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TRACe[:DATA]?

6-188

TRACO[:DATA]?

[:DATA]? TRACe[:DATA]? <source> is used to output the waveform data
record stored in the instruments Waveform MEMory, MATH
function, or input buffer over the bus.

Parameters
Parameter Parameter Range of Values Default
Name Type Unit
scurce discrata NPutn (r=1 {0 2}| none
WMEMoryn (n=1 o 4))
MATH. (=t 15 2)
See comments before selecting

Example 1  Send waveform data from the oscilloscope over the bus

The following example illustrates the use of the TRACe[:DATAI?
query only. Chapter 5 contains an example of performing a complete
digitizing operation, and also the procedure used to read the block
length then re-define a string to hold the data.

stateament Siring to hold data

Pimension

TRAC? INPl

antar atatamant

Enter value from input 1 input buffer
into computer (see Chapter &, Digitize
example, for the procedure to read

biock lengths

Enter data into computer

Comments + Waveform Data Source: Waveform MEMories (WMEM1-4),
MATH functions (MATHI1-2), or input buffers (INP1-2) may have
waveform data sent from them. Select the desired loecation using
the source parameter.

¢+ Waveform Data Format: The format of the waveform data
being sent is specified using the FORMat{:DATA] command.
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TRACe[:DATA]? TRACe[:DATA]?

¢ Selecting Type: The type of waveform acquisition is selected by
the {SENSe:1AVERage:TYPE command.

SCALar: SCALar data consists of the last data point ¢hit) in
each time bucket. This data is transmitted over the bus in a
sequentia) fashion starting with time bucket 0 and going
through time bucket n-1, where n is the number returned by the
TRACe:POINts? query. Time buckets that don't have data in
them return —1. Only the magnitude values of each data point
are transmitted, the time values correspond to the position in
the data array. The first voltage value corresponds to the first
time bucket on the left of the active waveform and the last
value corresponds to the next to last time bucket on the right of
the active waveform.

AVERage: Average data consists of the average of the first n
hits in & time bucket, where n is the value returned by the
[SENSe:JAVERage:COUNt? query. Time buckets that have
fewer than » hits return the average of what data they do have.
If the [SENSe:1SWEep:POINts:COMPlete parameter is set to
100%, then each time bucket must contain the number of data
hits specified with the [SENSe:JAVERage:COUNt command.
Again, if a time bucket doesn't have any data in it, it will
return -1. This data is transmitted over the bus in linear
fashion starting with time bucket 0 and proceeding through
time bucket n-1, where r is the number returned by the
TRACe:POINts? query. The first value corresponds to a point
at the left of the active waveform and the last value is one
point away from the right of the active waveform.

ENVelope: Envelope date consists of two arrays of data, one
containing the minimum of the first » hits in each time bucket
and the other containing the maximum of the first a hits in
each time bucket, where n is the value returned by the
[SENSe:1AVERage:COUNL? query. If a time bucket does not
have any hits in it, then -1 is returned for both the minimmum
and maximum values. The two arrays are transmitted one at
a time over the bus linearly, starting with time bucket 0 {on
the left of the active waveform) and proceeding through time
bucket n—1, where n is the value returned by the
TRACe:POINts? query. The array with the minimum values
is sent first, The first value of each array corresponds to the
data point on the left of the of the active waveform. The last
value is one data point away from the right of the active
waveform.

Rawdata: Rawdata can only be acquired with a digitize
operation, and cannot be stored in memories or measured.
Data is stored as uncalibrated 8-bit Gray code data in 2 large
buffer. When all acquisitions are complete, the buffer is
translated into unfiltered, calibrated 1 bit binary data and
sent over the bus in the 16 bit format. The FORMat(:DATA)
command has no effect in Rawdata mode.
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5-180 SCPl Command Reference

TRACe[:DATA]}?

The command has two parameters: length and acquisitions.
Length specifies the number of points of each acquisition.
Acquisitions specify the number of acquisitions to be taken in
a single digitize operation. The data is transferred from the
oscilloscope in a single IEEE 488.2 data block consisting of two
arrays.

— The first array consists of double precision 64 bit floating
point numbers. Thiz array contains the x-origin values of
the waveform records that follow. It can read directly into
a double precision real array in a controller allocated by
the BASIC command ALLOCATE REAL Xorigins
(l:Acquisitions).

= The second array consists of 16-hit integer numbers. This
data is transmitted in a linear fashion, and starts with
sample zero of the first acquisition, and continues through
sample length-1 of the acquisition. Then it continues in a
similar fashion with sample zero through sample length-l
of the each following acquisition through the last
acquigition. This array can be read directly into a two
dimensional integer array allocated by the BASIC
command ALLOCATE INTEGER Waveforms
(l:Acquisitions, l:Points).

Interpreting Waveform Data: In order to obtain useful
information from the waveform data, the returned data must be
scaled. The information necessary for scaling (X/Y) the
waveform is contained in the preamble data,

Conversion from Data Value to Voltage: The formula to
convert a data value from the specified source to a voltage
value is:

voliage = [{data value-yreference)syincrement]+yorigin

Conversion from Data Value to Time: The time value of a
data point can be determined by the position of the data point.
The formula to convert a data point from the specified source
to a time value is:

time = {(data point number-xrefsronce)xincramant]«xorigin

As an sxample, the third data point sent with xorigin = 16 ns,
xreference = 0, and xincrement = 2 ns, would result in the
following calculation:

timaz[(3-0)+«2ns]+16n8 =22 ns

Related Commands: TRACe:PREamble, FORMat[:DATA]),
[SENSe:]JAVERage:TYPE.
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:POINtS? TRACe:POINts? <source> returns the points value (500 or 8000) in the
currenily selected <source> waveform preamble. The points value is
the number of time buckets contained in the waveform selected with the
TRACe[:DATA)? query. The value is sent to the output buffer, :

Parameters
Parameter Parameter Range of Values Default
Name Type Unit
source discrete INPutn (me1 1o 2) none
WMEMoyaln=1 to 4)|
MATHA (=1 10 2)

Example Query current points value of waveform memory 1

TRAC:POIN? WNEM1 Query instrument to return points
value of waveform memory I
enter statemant Enter data into computer

Comments + Returned Results: In all cases the number of time buckets
actoally acquired will be the number of points set with the
[SENSe:]AVERage:POINts command (500, 8000, or 4 to 8000,
dependent on the DETector:MODE mode seiected).

* Related Commands: [SENSe:1SWEep:TIME,
[SENSe:JAVERage:POINts, DETector:-MODE.
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TRACe:PREamble

TRACe:PREamble

:PREamble TRACe:PREamble <destination>,<data> is used to send the
instrument waveform preamble over the bus and store it in the
previously specified waveform memory,

Parameters
Parameter Parameter Range of Values Default
Name Type Unit
destination discréte WMEMaynin=1 1o 4) nong
data numeric See comments below none
Example Send the Oscilloscope waveform preamble to waveform '

memory 1
For the example, waveform preamble is "xxxx...."

Comments

6-192

TRAC:PRE NWMEM],=xxx,...

Storing Waveform Preamble:

Send waveform preamble to
waveform memory 1
Only Waveform MEMories

(WMEM1-4) may have a waveform preamble sent to them. The
desired location is selected using destination.

Waveform Preamble Format: The format of the preamble data

is as follows.

<data> = <formal NR1 >, <type NR 1>, oints NR1>,<count NR1s,
<xincremanl NR3», «xosigin NR3», «reference NR3x», <yincrement NR3>,
<yorigin NR3>, <yrefarenca NR3>

Where:
<formats =

<type> =

<points > =
<COUNte=

cxincrementss
<xorgircr=
<xrolarancosw
<yincrements=
<yofigino=
<yreferences =

1 for 8 bit format
2 for 16 bit format

1 for SCALsr type

2 for AVERage type
3for ENVelope type
4 {or RAWData type

Ses TRACe:POINIs? query.
Ses [SENSe:]AVERage:COUNt? query.
See ‘DATA]? query.
See TRACE[:DATAI? query.
See TRACS[:DATA]? query.
See TRACe|:DATA]? query.
See TRACH:DATA}? query.
Sea TRACE[.DATA]? query.

RAW Data Mode: In Raw Data mode, the format is always 2 for
16 bit, and the number of acquisitions is returned by the count
parameter. In all other modes, the count parameter always

returns 1.

Related Commands: TRACe:PREamble?.
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TRACe:PREamble? TRACe:PREambie?

:PREamble? TRACe:PREamble? <source> sends a waveform preamble stored in
the specified Waveform MEMory, MATH function, or input buffer

over the bus,
Parameters
Parameter Parameter Range of Vaiues Default
Name Type Unit
source discrete INPutn (n=1t0 2) none
WMEMoryn{me1 10 4)]
MATH» (=110 2)

Example Send waveform preamble from input 1 buffer the bus

The following example illustrates the use of the TRACe:PREamble?
query only. Chapter 5 contains an example on performing a complete
digitizing operation.

Dimension statement Dimension siring or array

TRAC:PRE? INP1 Send waveform preamble over the
bus
enter statement Enter data into computer

Comments + Waveform Preamble: Waveform MEMories (WMEM1-4),
MATH functions (MATH1-2), or input buffers (INP1-2) may have
waveform preamble sent from them, as selected by source.

Preamble Data: The values set in the preamble are determined
when the INITiate{:IMMediate) command is executed. The
Preamble values are based on the settings of variables in the
[SENSe:] subsystem. Although the preamble values can be
changed with a controller, the way the data was acquired cannot
be changed. Changing the preamble values cannot change the
type of data that was actually acquired, the number of points
actually acquired, etc. Therefore, extreme caution must be used
when changing any waveform preamble values to ensure the data
will still be useful. For example, setting POINts in the preamble
to & value different from the actual number of points in the
waveform will result in inaceurate data.

¢ Waveform Preamble Returned Format: The returned
information can be read into a numeric string or an array. The
format of the waveform preamble is explained in the
TRACe:PREamble command.

* Related Commands: TRACe:PREamble.
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TRIGger TRIGger:COUPHNg?

TRIGger The TRIGger command subsystem is used to define the conditions for
a trigger. The Hewlett-Packard 54510A Compatible Language
(COMP) offers a choice of complex trigger modes. See Chapter 4,
TRIGger for more information.

Auto or tripgered mode is selected with the INITiate:CONTinuous
commend.

Subsystem Syntax TRIGger
:COUPling «<type>
:COUPling ?
:ECOunt <events>
:ECQunt?
:HYS8Teresis <mode>
:HYSTeresis?
:LEVel <level>
:LEVel?
:SLOPe <polarity>
:SLOPe?
SOURce <source>
SOURce?

:TRIGger:COUPling TRIGger:COUPling <fype> is used to select the input impedance for
the EXTernal TRIGger connector. The coupling can be set to DC or

DCFifty.
Parameters
Parameter Parameter Range of Values Deiault
Name Type Units
type discrate DCIDCF#ty None
Example Set EXT TRIG input impedance to 50Q
TRIG:COUP DCF Input impedance to 5052

Commenis + Impedance: DC is IMQ and DCFifty is 50
s *RST Condition: Defaults to DC.
¢ Related Commands: TRIGger:COUFling?

*TRIGger:COUPling? TRIGger:COUPling? returns the currently selected EXTernal
TRIGger connector impedance. The data is sent to the output buffer.
Returns DC for 1IMQ and DCF for 500,

Example Querying EXT TRIG input impedance
Dimension statement String for data

TRIG:COUP DCF Input impedance to 5052

TRIG:COUP? Query instrument to return
impedance selected

enter statement Enter value into computer
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TRIGger:ECOunt

:ECOunt

Paramaters

Example

Comments

:ECOunt?

TRiGger:ECOunt?

TRIGger:ECOunt <events> is used to enable the trigger cireuit on a
specified trigger event.

Parameter Parameter Range of Values Default
Name Type Units
ovents numeric 1, 3t0 16,000,000 none

ECOunt 1 sets holdofi-by-time mode with time set to 40 ns. ECQunt 3
through 16,000,000 enables trigger event mode.

Enable the trigger circuit on the 8th trigger event
TRIG:RCO 8

* Event Source: The source for counted evenis is specified using the
TRIGger:SOURce command.

* Related Commands: TRIGger:SQURce.
» SRST Conditions: Defaults to 1

Trigger on the 8th edge

TRIGger:ECOunt? is used to return the currently selected number of
counts (1 or from 3 to 16,000,000). The data is sent to the output buffer.
See TRIGger:ECOunt command for more information.

Query the current count selection
TRIG:ECO 8

TRIG:ECO?

anter statement

Trigger on 8tk edge

Query instrument to return count

setiang
Enter data into computer
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TRIGger:HYSTeresis

:HYSTeresis

Parameters

Example

Comments

:HYSTeresis?

TRIGger:HYSTeresis?

TRIGger:HYSTeresis <mode> enables or disables use of the naise
reject funetion. Used to avoid false triggering on neisy signals. OFF
corresponds to noise reject off and ON corresponds to noise reject on,

Parameter Parameter Range of Values Defauit
Name Type Units
moda boaiean ON{1|OFFI0 none

Set noise reject to on
TRIG:HYST ON Noise reject on

» Mode: Integer values can be substituted for the OFF (0) and ON
(1) parameters.

» Specifying Source: Select the source using the
TRIGger:SOURce command.

+ Related Commands: TRIGger:LEVel, TRIGger:SOURce.
+ *RS8T Conditions: Defaults to OFF.

TRIGger:tHYSTeresis? returns the eurrently selected noise reject
funetion state (ON or OFF) for the input specified. The value is sent
to the output budfer.

Query the noise reject selection
dimension statemant String fordata

TRIG:HYST ON Nopise reject on

TRIG: HYST? Query instrument to return hysteresis
setting

entesr statement Enter data into computer
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TRIGger:LEVel TRIGger:LEVel?

:LEVel TRIGgerLEVel clevel> is used to set the trigger level voltage of the

active trigger.
FParameters
Parameter Parameter Range of Values Default
Name Type Units
lovel numeric Seo bakw 14

Example Set trigger level to 1 voit
TRIG:LEV 1 Trigger level to I voit

Comments + Selecting Level: Internal trigger level can be entered to a value
that is £1.5 of the current CHANnel<n>:RANGe setting from the
current CHANnel<n>:OFFSet setting. External trigger level can
be entered over a range of 12.0 V (trigger sensitivity is then
100 mVp-p into 50Q).

* Trigger Level Source: The trigger level source is selected using
the TRIGger:SOURce command.

* Related Commands: TRIGger:SOURce.
o *RST Conditions: Defaults to 0 volts.

:LEVel? TRIGgeriLEVel? returns the currently selected trigger level (in
volts). The value is sent to the output buffer.

Example Query the current trigger level

TRIG:LEV 1 Trigger level to 1 volt

TRIG: LEV? Query instrument to return trigger
level

enter statamant Enter data into computer
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TRIGger:SLOPe TRIGger:SLOPe?

:SLOPe TRIGger:SLOPe <polarity> is used to select the edge for the trigger.

Parameters
Parameter Parameter Range of Values Detfault
Name Type Units
polarity discrote POSitive|NEGative none

Example Set trigger edge to riging
TRIG:SLOP POS Slope to positive

Comments ¢ Selecting Slope: Enter POSitive to select the rising edge, and
NEGative to select the falling edge.

¢ Related Commands: TRIGger:SOURce.
» *RST Condition: Defaults to POSitive,

:SLOPe? TRIGger:SLOPe? returns the selected trigger edge for the currently
selected trigger source. The data is sent to the output buffer. Returns
POSitive if the rising edge is selected, or NEGative if falling edge is
gelected.
Example Query the current slope selection

dimension astatement String to hold date

TRIG:S5LOP PROS Slope to positive

TRIG: SLOR? Que.ry insirument to return slope
setting

entar statement Enter data into computer
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TRIGger:SOURce

:SOURce

Paramoters

Example

Comments

:SOURce?

Example

TRIGger:SOURce?

TRIGger:SOURce <source> is used to select the source that will

actually produce the trigger. Source can be specified as channel 1 or
2, ECL Trigger lines 0 or 1, or the external trigger input.

Parameter Parameter Range of Values Default
Name Type Units
source discrete INPutn (n=1 1o 2}| nona

EXTornall ECLTrgyn {n= to 1)

Set trigger source to ECL trigger bus line 1

TRIG:SOUR ECLT1 Source to ECL trigger bus line 1

Selecting Sourcve: source is specified depending on the desired
source as follows:
INPut1-2: Source is input connectors 1-2 on the instrument
panel.
EXTernal: Scurce is signal connected to the EXTernal
TRIGger connector on the instrument panel.

ECLTrg0-1: Source is backplane ECL trigger bus lines 0-1.
TRIGger.ECOunt, LEVel, and SLOPe do not effect ECL trigger
sources.

SYSTem:AUTosecale: Autoscale selects the trigper source from
INPaut 1-2 only. ECLTrg lines cannot be used for an autoscale.

*RST Condition: Defaults to INPutl.

TRIGgerSOURce? returns the selected trigger source (INPutl-2 or
ECLTrg0-1). The data is sent to the output buffer.

Query the current trigger source selection

dimansion statement Stringto hold data

TRIG:SOUR ECLTL Source to ECL trigger bus line 1

TRIG:SO0UR? Query instrument to return trigger
sSource getting

enter atatement Enter data into computer

SCPI Command Reference 6-199

Artisan Technology Grour) - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Command Cross

Reference to COMP

The following table is provided as a quick cross reference of
all applicable Standard Commands for Programmable Instruments

Commands (SCPD) commands to the similar Hewlett-Packard 54510A Compatible
Language (COMP) command(s).
SCP1 Commant COMP Command Description
ABORt STOP Command operates the sams in both languages.
CALCulate
‘MATH<n=
EXPRaession] FUNCtionen»:ADD Add, subiract, multiply, difi command operates the same
in both languages.
FUNCtion<n>MULTiply
FUNClion<n>SUBTract
FUNCtion<n-:DIFF
FUNCtion<ne-:INTagrate
CAlibration CALbrate Thae SCPI CALibration and COMP CALibrate subsystems
aperate the same in both ianguages.
FORMat
[:DATA] WAVetorm: FORMat In COMP, BYTE is INT 8 and WORD is INT 16.
[:DATA}? WAVsformFORMat? In COMP, BYTE is raturnad for 8 and WORD is returned
for 16,
BORD&r FORMAT:BYT MSBFILSBF Command opaerates the same in both languages.
BORDer? FORMAT :BYTeorder? Command operates the same in both languages.
IN[Tiste
:CONTinuous ON RUN and Command operates the same in both languages.
TiMebase:MODE TRIGgered
CONTinuoLs AUTO RUN and Command oparates the same in both languages.
TiMabase:-MODE AUTo
[:IMMeadiate) DIGitize Command operates the same in both languages.
MEASura
[:SCALar]
VOLTage

1DC)? [(@)] MEASure:VAVeraga? Command operates the same in both languages, except
source is specified using the MEASure:SOURCce
command in COMP,

AC? [(@)] MEASure;VACrms? Command operates the same in both languages, excapt

MEASuro VRMS? source is spacilied using the MEASure:S0URcs
command in COMP.

AMPLitude? [(@)} MEASure:VAMPRude? Command operates the same in both languages, axcept
source is specified using the MEASure:SOURCe
command in COMP,

‘DCYCle? [ref] [{@)] MEASure:DUTYeycle? Command operates the same in both languages, except
source, and the referance lsvel are specified with the
MEASure:SOURce, UPPer, and LOWer commands in
COMP.
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Command Cross Reference to COMP Commands — Continued

SCPI Command

COMP Command

Description

MEASure
[:SGALar}
VOLTage
‘FALL
‘OVERshoot? [(@)]

‘PAEShoot? [{@))

TIME? [limits] [(@)

:‘FREQuency? [(@)]

[FTiMa? [limits]{@)}

‘HIGH? [{@)]

LOW? [(@)]

MAXImum? [{@}]

MINimum? [(®))

NWIDIn? [(@)]

:PERiod? [(@)]

PDUTycycle? [<ref>](@)]

PWIDth? [<ref>](@)]

MEASure:OVERshoo!?

MEASure:PREshoot?

MEASure FALLtima?

MEASure:FREQuency?

MEASure:FALLtime?

MEASure:VTOP?

MEASure:VBASe?

MEASure: VMAX?

MEASure.VMIN?

MEASure:NWIDHh?

MEASure:PERI0d?

MEASure:DUT Yeycla?

MEASure:PWIDh?

Command opecates the same in both languages, except
aource is specified using the MEASura:SOURce
command in COMP.

Command operates the same in both languages, axcept
source is specified using the MEASure:SOURCce
command in COMP.

Command operates the same in both languages, excapt
source, and the uppar and lowar threshoids are specified
with the MEASune:SOURce, UPPet, and LOWer
commands in COMP,

GCommand operates the same in both languages, excapt
source is specified using the MEASure:SOURce
command in COMP.

Command operates the zame in both languages, except
souwrce, and the upper and lower thresholds are specified
with the MEASwre:SOURcs, UPPar, and LOWer
commands in COMP.

Command cperates the same in both languages, axcept
source is specified using the MEASure:SOURce
command in COMP.

Gommand operates the same in both languages, except
source is specified using the MEASura;SOURCce
command in COMP.

Command operates the same in both languages, except
source is specified using the MEASure:SOURce
command in COMP.

Command operates the 2ame in both languages, except
source is specified using the MEASUre:SOURce
command in COMP.

Command operates the same in both languages, excepl
source, and the reference level are specified with the
MEASwe:SOURce, UPPer, and LOWer commands in
COMP.

Command operates the same in both kanguages, except
source is specified using the MEASure:SOURce
command in COMP,

Command operates the same in both languages, eaxcept
source, and the reference level are spacified with the
MEASure:50URCce, UPPar, and LOWer commands in
COMP.

Command operates the same in both languages, except
source, and the reference leval are specified with the
MEASure:SOURce, UPPer, and LOWer commands in
COMP,
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Command Croas Refarence to COMF Commands — Continued

SCPI Command COMP Command Description
MEASuS
[:SCALar]
VOLTage

‘RISE

:OVERshoot? [(@)] MEASure:OVERshoot? Command operates the sama in both languages, except
source is specified using the MEASure:SOURce
command in COMP,

‘PREShoot? [(@)) MEASure:PREshoot? Command operates the sarne in both languages, sxcapt
source is specified using the MEASura:SOURce
command in COMP,

TIME? [limiis][{@}] MEASure:RISEtime? Command operates the sama in both languages, except
sourca, and the upper and lower thresholds are specified
with the MEASure:SOURCe, UPPer, and LOWar
commands in COMP,

:RTIMe? (limits{(@)) MEASure:RISEtime? Command operates the same in both languages, except
sourcs, and the uppar and lower thresholds are specified
with the MEASure:S0URce, UPPer, and LOWer
commands in COMP.,

TMAXmum ? (@] MEASure:TMAX? Command operates the same in both languages, except
source is spacified using the MEASure:SOURCe
command n COMP.

TMINimum? [(@)] MEASure:TMIN? Command cperates the same in both languages, except
source is specilied using the MEASure:SCURce
command in COMP.

OUTPut OUTPut The Compatible SCPI OUTPut subsystems operate the
samag in both languages.
[SENSe:]
AVERage
COUN ACQuire:COUNt Command operates the same in both languages.
COUNt? ACQuire:COUN? Command operates tha same in both languages.
[(STATe] ACQuire:TYPE in COMP, NORMal is the squivalent of scalar, and mode
selected using the ACQLire:TYPE command only.
{:STATe]? ACQuira:TYPE? See AVERage|:5TATe] for an explanation,
TYPE ACQuire TYPE n COMP, NOFRMal is the aquivalent of scalar, and mode
selected using the ACQuire:TYPe command only.
TYPE? ACQuire:TYPE? See AVERage:TYPE for an explanation.
CORRection<n>
:AFACtor CHANNal <> PROBa Gommand aperates the same in both languages.
AFACHor? CHANnel«n>-PROBe? Command operates the same in both languages.
DETector
MODE TiMebase:SAMPIe:MODE & | In COMP, RAWData is selected using ACGuire:TYPE and]
ACQuie:TYPE sample mode using TiMebase:S5AMPle.
MODE? TiMebase:SAMPIe:MODE? & | See DETector; MODE for an sxplanation.
ACQuira:TYPE?
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Command Cross Reference

to COMP Commands — Continued

SCP1 Command COMP Command Description
{SENSe’]
INPUten>
:COUPting CHANnel<r COUPSing ln COMP, AC is tha squivalent of selecting AC and 1M,
DC is the equivalent of selecting DC and 1MQ, and
OCFifty is the equivalent of salecting DC and SO,
COUPling? CHANnel«ns :COUPling? Sae INPutan»:COURling for an explanation.
FiLTear
HPASS
[:STATs] CHANNsler> L FRejact Command aperates the same in both languages.
[STATe)? CHANNGln> L FRajact? Command operates the same in both languages.
[LPASSs)
[STATe] CHANnelcn>:HFRejoct Command operates the same in both ianguages.
[STATe}? CHANRaln>:HFReject? Command aperates the same in both languages.
‘IMPedance CHANNgl<ne-:COUPting In GOMP, AC is the squivalent of selecting AC and 1MQ,
DC is tha equivalent of selacting DC and 1MQ, and
DCFitty is the equivalent of selecting DC and 50Q.
iMPedance? CHANNel<n>:COUPling? See INPut<n>:IMPadance for an explanation.
[:STATe] OFF BLANK COMP command allows channels, functions, and
memoaries 1o be tumed off.
[:STATe] ON VIEW COMP command allows channels, functions, and
memories to be turmed on.
[:5TATe]? STATus? COMP command allows channels, functions, and
mamories to be turned queried.,
SWEaep
PCOHNts ACQuirgPOINts Command operates the same in both languages.
‘POINts ACQuire:POINtz? Command operates the same in both languages.
:COMPlote ACQuire:COMPlete Command operates the sama in both languages.
‘COMPiste? ACQuire:COMPlete? Command operates the same in both languages.
TME
:DELay TiMaebase:DELay Command operates the same in both ianguages.
:DELay? Tidebase:DELay? Command operates the same in bath languages,
LINK TiMebase:REFerence Command cperates the same in bath languages.
LINK? TiMebase:REFerance? Command operates the same in both languages.
:AANGe TiMebase:RANGs Command operates the same in both languagas.
RANGa? TiMebase:RANGe? Command cperates the same in bath languages.
VOL Tage<n
RANGe
OFFSet CHANNelcare OFFSet Command operates the same in both languages.
OFFSet? CHANnelce OFFSet? Command operates the same in both languages.
[:PTPaak) CHANnalcn> RANGe Command oparates the same in both languages.
[[PTPeak]? CHANnalcr--RANGe? Command operates the same in both languages.
STATus
:OPERation TER? In COMP, trigger register separate for trigger bit.
‘PRESe! SUMMary PRESet Command operates the same in both languages.
:QUEStionabke SUMMary:QUEStionable The COMP and SCP1 QUEStionable registers operate the
same in both languagaes.
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Command Cross Reference to COMP Commands — Continued

SCPI Command COMP Command Description
SYSTem
-AlToscale AUTecscale Command operates the same in both languages.
‘ERRor? SYSTem:ERRor? Compatible command allows the massage 1 be blanked.
LANGuage SYSTem:LANGuage Command operates the asma in both langusges.
:LANGuage? SYSTem:LANGuage? Command operates the same in both languages.
:NVPRotect SYSTem:NVPRotect Command operates tha same in both languages.
:NVPRotect? SYSTem:NVPRotect? Command operstes the same in both languages.
:SERial SERial Command operates the samae in both languages.
SET SYS5Tem:SETup Command opaerates the same in both kanguages.
:SET? SYSTem:BETup? Command operates the same in bath languages.
TEST TEST The Cempatible SCPI TEST subsysterns aperate the
same in both languages,
TRACe
:BORDer WAYelorm:FORMat:BYT Command cperates the same in both languages.
:BOADer? WaAVelomFORMat-BYT? Command operates the same in bath languages.
[:DATA) WAVeform:DATA In COMP, source is apecified using the
WAVelorm:SOURce command,
[:DATA)? WAVelorm:DATA? in COMP, scurce is specified using the
WAVelorm:SOURCe command.
:POINts? WAVelorm:POiNts? Command operates the sama in both languages.
‘PREamble WAVeform:PREambla Iin COMP, sourcs is specifiad using the
WAVeform:SOURce command.
:PREamble? WAVaform:PREamble? In COMP, source is specified using the
WaAVeform:SOtURce command.
TRIGger
LOUPling TRKger:COUPlng Command operates the same in both languages.
LCOUPling? TRIGger:COUPling? Command operates the same in both languages.
:ECOunt TRIGger:HOLDoff In COMP, heldoff is defined by time or events.
ECOunt? TRIGger:HOLDo#? In COMP, holdoff is retumned in time or events,
HYSTeresis TRIGger:SENSitivity Command cpetaies the same in both languages.
HYSTeresis? TRIGger:SENStivity 7 Command operates the same in both languages,
‘LEVel TRIGger:LEVel Command operaies the same in both languages.
LEVel? TRIGger.LEVal? Command operates the same in both languages.
SLOPe TRIGgeSLOPe Command operates the same in both languages.
BLOPe? TRIGger:SLOPa? Command operatea the same in both languages.
SOURce TRK3ger:SOURce Command operates the same in both languages,
:SOURce? TRIGger:SOURce? Command cperates the same in both languages.
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Common Command

The following table lists the IEEE 488.2 Common (*) Commands that

Reference can be executed by the Oscilloscope module. The operation of some of
these commands is deseribed in Chapter 5 of this manual. For more
information on Common Commands, refer to the HP E1405 Command
Module User's Guide or the ANSLI'IEEE Standard 488.2-1987.

Common Command Reference
Command Title Description

“‘CLS Clear status ragister Clears all Event Registars, the Requaest for QPC flug, and ail
Queuss (except oulput queus).

*ESE <mask> Event status enable Used 1o set the bits in the Event Status Enable Ragister.

*ESE? Event siatus enable query Queries the current contents in the Event Status Enable Register.

*ESR? Eveni status register query Quaries & clears contents in the Standard Event Status Ragister,

*IDN? identification query Retums identification string of the Oscilloscope.

*LRN? Leamn query Returns a string that contains the current Oscilloscope setup.

*OPC Operation completa Sets the Request for OPG flag when all pending operations have
completed. Also sets OPC bit in the Event Status register.

oPCc? Operation complaete query Retums a 1 1o the ouut queus when all pending operations have
complated.

*RCL <> Recall saved siate Recalls siored Module configuration. «<n>»
{1 to 48) is the location in memory where the desirad (previously
stored) set-up is located.

BST Reset Resasts the Oseil hardware and fiemware 1o a specific state]
(refer 1o Table 3-4 for a list of esat conditions).

“SAV <> Save stala Stores the prasent Oscilloscope Module configuration in memory.
Stores all Oscilloscope and Measurement Set-up parameters. <n=|
(1 to 48) iz the location in memory where the numntset-up istobe
stored.

*SHE <mask> Satvice request enabie Usad 1 st the Setvice Request Enable Register bits to genarate
A $ervice raquest.

*SRE? Sarvice request enable quory g:;gas the current contents in the Service Request Enable

ar.

*STB? Read status byte query Querias the current contonts in the Status Bylte Register.

“TRG? Trigger Used to generate a tripger event,

“TST? Sell-Teat query Returns 0 unless self test fais. Disconnoct all inputs priof to
periorming self tests.

*WAI Wait 1o Continue Halts execution of commands and querias until the No Operation
Panding message is true.
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Command Quick

Oscilloscope Module

The following tables summarize Standard Commands for

Reference Programmable Instruments (SCPI) commands and IEEE 488.2
Common (*) commands for the HP E1428A Oscilloscope module.
Subsystem Command/Parameter Description
ABORt Stops acquiring data for the active waveiom,
CALCulate ‘DATA? Returns the cakulated results of the last math operation
performed.
MATH<nUmMber> Selects the math number {1-2),

[EXPRession] <functiom- Adds, subtracts, muttiplies, diffarentiates, or integrates two
specified sources and retains the result in the math number
spacified.

:8TATe <mode> Enables or disabiss math operations for the selected math
numbar,

STATe? Returns the cument state of the math number specified.

STATe <mode> Enables or disables the cakulate subsystam.

STATe? Returns the current state of the math subsystem.

CAl ibration PCALibration Probe calibration nelated commands.
:AATTenuation Probe attanuation calibration related commands.

:BCALibration Performs an attenuation calibration,
(INPutecnumben- Sslects the input {1-2) for the attenuation calibration.

TNULKtime> Enters atime nulf value lor input pair 1-2.

: n? <input> Returns a report of calibration results for the input specikied.
:SCALbraticn Self calibration related commands.

BCALDbration Performs a configured calibration, or loads default data.

DCALbration Configures for a default calibration routing,

DELay <inpui> Configures for a delay calibration on the input specified (1-2).

DOUTput <levels Sets the DC Calibrator output 1o 0 voits or 5 volts.

LT Calibration Configures for a logic irigger calibration on the input specified [1-
2).

TNUL <irput_skews Configures for a time null calibration on the input pair 1-2.

‘VERTkal Configures for a vartical calibration on all inputs.

TNUL <value> Enters time null values for input pair 1-2.
TNULI? Returns the currant time null values for input pair 1-2.
CONFigure? Returns the last configured measurement.
CONFigure [:SCALar]
N Tage
AG [cchan_lists] Configures the source specified by chan_kst for an AC voliags

:AMPLitude [<chan_lists]
dDC) [echan_fists]
‘DCYCle [«ref-f <chan fsts)
(FALL
‘OVERshoot [<chan_fist>]
PREShoot [«chan_list)

maeasurement.

Configures the source specified by chan_Kstfor an ampltude
vokage measurement,

Configures the source specified by chan_listfor a DC voltage
measurement,

Configures the source specified by chan_kst for a duty cycle
measuwement. Reference level can be specified, or the default
value can be used (if left blank).

Falling edge moasuremants.

Configures the source specified by chan_#ist for an overshoot
measurement on the failing edge.

Configures the source specified by chan_#ist for a prashoot
mexsurement on the faling edge.
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Oscilloscope Module

SCPI Commands Quick Reference — Continued

Subsystem Command/Parameter Description
CONFigwre {:SCALar]
VOLTage

FALL Falling edge measurements.

TIME [<lower_kimit» Configuras the source specified by chan kst for a fall ime
{-<upper_kimit-]| moasuremeont. Upper and lowsr threshold imits can be
{<chan_{ists) spacified, or the defaull values can be usad (if iaft blank).

‘FREQuancy [«chan_ksts] Configures the source specified by chan_list for a frequency
maasurement.

[FTiMa [clower_iimit- Configures the source specifiad by chan_list for a fall time
yetpper_limits]) measurement. Lipper and lower threshoid kmits can be
[<chan_lists] spacified, or the default values can be used (if left blank).

*HIGH [<chan_fists) Configuras the source spacified by chan_istfor a high voltage
maasurement,

:LOW {<chan_list>] Configures the source specified by chan_fst for a low voltage
measurement.

:MAXimum [<chan_list] Configuras the source speciiied by chan_listfor a2 maximum
vokage measurement.

‘MINimum [<chan Kst.] Configures the source specified by chan_list for a minimum
vokage measurement.

NDUTycycle Configures the source specifiad by chan_#st for a negative duty

[<refof<chan_list) cycle measurement. Reference loval can be specitied, or the

default value can be used (if left biank).

‘NWIDth [<reb)<chan fist] | Configures the source specified by chan_iist for a negative pulse
width measurement. Ralerence level can be specifiad, or the
delauh value can ba used (i left blank).

:PDUTycycle Configures the source specilied by chan_fist for a positive duty

[<refs][<chran_ksts] cycie measurement. Reterence level can be spacilied, or the

default value can be used (if lafl blank).

:PERI0d [<chan_list] Configures the source specified by chan_listfor a pariod
measurement.

‘PWIDth [<raf]<chan_ksts] {Configures the source specified by chan_Fst for a positive pulse
width measurement. Reference level can be specified, or the
default value can be used {{ left blank).

RISE Rising sdge measuraments.

OVERshoot [<chan_lists] | Configures the source specilied by chan_#ist for an overshoct

measurement on the rising edge.

PREShoot [<chan_lists] Oommﬂusamspocibdby chan_kst for a preshoot

measuremant on the rising edge.

TIME [<lower_kmit- Conligures the source specilied by chan_fistfor a riso time
[ <upper_mi>-]| measuremaent. Uppar and iowar threehold imits can be
[<chan_list-] specified, or the defauk values can be used (if ieft blank).

RTIMo [<iower_kmit Configures the source specified by chan_kst for a rise time
{,<cupper_limit=]} measurement. Upper and lower threshold kmits can be
[<chan_kst} specified, or the default values can be used (it left blank).

TMAXimum [<chan Fst] Configures the source spacifisd by chan_fistfor a time at first
maximum voltage measurement.

‘TMINimum {<chan _lats] Configures the source specified by chan_#ist for a time at first
maximum voltage measurement.

FETCh [[:SCALar]
VOLTage
[:<function>]}? Transters the rasults of a previously executsd measurement 10
the output buffer. Whaen function is provided, transfers the
resulie of the spacified measuremert. When function is blank,
transfers the results of the last measurement execuled.
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SCP! Commands Quick RHeference — Continued

Oscilloscope Module

Subsystem Command/Parameter Description
FORMal “‘BORDer<iype> Selecls word data OUTpUL SquUEnce.
BCRDer? Returns word data outpul sequence cuirently selected,
{:.DATA] <type=,<formats Selects the waveform data format (8 or 16 bit).
[‘DATA]? Retumns the format currantly selected.
NiTiate :CONTINUOUS <mode> Enables or disables wavelorm data acquisttion.
CONTInuous? Returns the current data acquisition state.
[:IMMediata] Digitizes wavelormn data on the selected input {1-2), and stars a
configursd measuramant,
MEASure [:SCALar)
VOLTage
ACT [«chan_lists] Periorms an AC voltage measurement on the source specitied by
chan_/list.
:AMPLitude? [<chan_lists) Performs an amplitude vollage measurement on the source
specified by chan_list,
JDC)? [<chan_lists] Parforms a DC voltage measurement on the source specified by
chan_list.

DCYCle? [creb][<chan_kst} | Performs a duty cycle maasuremant on the souwrce specified by
chan_Iist. Reference level can be specified, or the defaull value

can be used (if left blank).

FALL Falling edge maasurament on the source specified by chan_fst.
OVERshoo? [«ohan_bsts] | Performs an overshoot measuwrement on the scurce spacified by

chan_fist.

PREShoot? [«chan_lists] | Periomms a preshoot measursment on the source specified by

chan_list.

TIME? [<lower_imit- Perfarma a fall time measurement on the source specified by
[.<upper_iimits]) chan_fist. Upper and iower threshold limits can be specified, of
[<ehan_list.] the detault values can be usad (if left blank).

:FAEQuency? [cchan_Nst»] | Peromns = frequancy measurement on the source specified by

chan_lisi.

FTiMe? [<lower_limit> Perforrns a fall time measurement on the source specified by
[i<upper_timit]] chan_lst. Upper and lowar threshold kmits can ba specified, or
{<chan_jists] the default vaiues can be used (if laft blank).

:RIGH? [<chan_list-] Perlorms a high voltage measurement on the source spacified by

chan_lisL

:LOW? [<chan_lists) Performs a low voltage measurement on the sourca spacilied by

chan_list.

MAXimum? [«chan_ksi») Performs 2 maximum voltage measurement on the source

spaciod by chan_Hst.

‘MINimum? [echan_lisk] Periorms a minimum voltage measurement on the source

specified by chan_list.

:NDUTycycle? Performs a negative duty cycla measurement on the source
[crefs][<chan_listr] specified by chan_list Reference level can be specified, or the

default value can be used (if left blank),

‘NWIDth? [eref-jeohan_list] | Parforms a negative pulse width measurement on tha source
spacified by chan_iist Rolerance level can be specified, or the
defauli value can be used (if left blank).

PDUTycycie? Performs a positive duty cycle measurement on the source
[xret>]<chan_list>] specified by chan_iist Reference level can be specified, or the
default value can be used (it left blank),
‘PERiod? [<chan_list) Pafforms a period measurement on tha source specified by
chan_Jist.

PWIDRh? [<ref][<chan_#ist] | Performs a positive pulse width measurement on the source
specified by chan_list Reference level can be specified, or the
default value can be used (if left blank),
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Oscilloscope Module

SCPI Commands Quick Relerence — Continued

Subsystem Command/Parameter Description
MEASure [:SCALar]
‘VOLTage
:RISE Rising adge measurement on the source spacified by chan_#st.
“OVERshoot? [<chan_list>] | Performs an overshoot measurement on the source specified by
chan_list.
:PREShoot? [<chan_fist] | Performs a preshoot measuremant on the source spacified by
chan _list.
TIME? [«<lower_fimits Periorms a rise time measurement on the source specified by
[<upper_Emit]] chan_list. Upper and lower threshold limits can be spacitiad, or
{<chan_listr) the default values can ba used (if loft blank).
‘RTIMe? [<lower_fimit> Performs a risa time measurament on the source specified by
[,<upper_limit>]) chan_fst. Upper and lower threshold kmits can be specified, or
[<chan_Kst»] the deiault values can be used (if left hlank}).
TTMAXImum? [<chan_lsis] Performs a time at finst aximum vokage measurement on the
source spaciliod by chan_jist,
TMiNimum? {<chan_[lists] Porforms a time at first maximum vokage measuremant on the
source spacifiad by chan_kst.
MEMory ‘VME VME Memory akocation for acguisition and measurement data.
‘ADDRess <address> Selects an A24 mamory address space for acquisition data.
:ADDRess? [MIN|MAX) Retums the present A24 memory address space selected i the
paramater is biank. Retums MiNimum, or MAXimum address
available, T salectad.
MAP? csoumes Returns the address assignment and size for measurement
SIZE <byios> Selects thae size of the external VME memory cand.
SZE? Retums the current size of the exiemal VME memory card.
STATe <mode» Enables or disables the VME memaory subsystem {for asquisition
and measurement data).
STATs? Returns the current VME memory subsystem state.
OUTPut ECLTrg<numbers Salects ECL trigger bus Enes 0-2.
{:STATe] <mode> Enables or disables the selected ECL trigger kne.
|'STATe]? Returns the currant ECL trigger state for the line selected.
{EXTemal Selocts the Trigger Output on the froat panel connector.
[[STATe) <mode- Enables or disables the Trigger Ouiput from the connector.
|STATe)? Retums the current Trigger Ouiput connector stale,
[:STATe) Enables or disables the entire outpui subsystem. Must be
enabled for any selected output to function.
[’5TATe]? Retums the cuitent cutput subsystem state.
READ [[:3CALar}
VOLTage
[:<function=]]? initiates a previcusly configured measurement and transfers the
results to the output buffer. When function is provided, the
specilied measurement is performed. When function is blank,
the last measuremaent sxecuted is parformed.
[SENSe] AVERage Average subsysiem.
{COUNE <counts Entars the count used during average data acquisition mode.
COUNt? Returns the current acquisition count value.
[:STATg} <mode Enables or disables the average acquisition mode. Whan OFF,
acquisition mode is determined by 1he AVERage:TYPE selected,
I:STATa]? Returns the current avarage acquisition mode state.
TYPE <mode> Selacts the type of acquisition that will occur (scalar or snvelope)
when AVERage[-STATe] is set to OFF.
TYPE? Returns acquisition type (scalar or envelope) currently selected.
6-210 COMP Command Relerence
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QOscllioscope Module

SCPI Commands Quick Refesrence — Continued

Subsystem CommandVParameter Description
[SENSa}) CORRection<nwnbers Correction subsystem,
AFACIor caltens Enters the specified input's (1-2) probe attenuation facior,
AFACIr? Retums the current probe attenuation factor for the specified
input,
DETector Detector subsystem
SAMPle Selects raaltime or repatitive as the sampie timebase mode.
SAMPle? Retums the current sampie timabase mode.
[:FUNCtion] <type> Not used,
[:FUNCtion]? Alwvays retums "SAMPR"
MODE <maden [, <iangths) Selects realtime or repetitive as the sample imabass mode,
[.<acquisition»]) and RAWData aequisition type is length and acquisition are
specified.
‘MODE? Retums thae current sampla timebase mode, and if previously
specified, longth and acquisition.
INPUtenumbars. Input subsystem.
COUPIng <types Selacts the spacitied input's [1-2) coupling (AC or DC).
;COUPNNg? Returns the specified input's (1-2) current coupling selection.
FlLTer Filer selections.
[:LPASS]:STATe] <made Enables or disabies the specified input's (1-2) low pass filter.
['LPASS]l:STATq}? Raturns the specified input's {1-2) current low pass filter state.
‘HPASS{:STATe] <modes Enables or disables the specified input’s (1-2} high pass filter.
HPASS[:S5TATe]? Returns the specified input's (1-2) current high pass filter state.
{IMPedance <valies Selects the spacified input's (1-2) impedance (1M or 500Q).
IMPedance? Retums the specified input's (1-2) current impedance selection.
[:8TATe] <made> Enables or disables the specified input (1-2).
[:STATe)? Retumns the spacified input's (1-2) current state.
SWEep Sweep subsystem.
POINts <pointe> Selects the numbar of time buckets for a data acquisition.
POINIs? Returns the current points vale.
:COMPlete <ccomplotex Enters the complation criteria for a data acquisition.
COMPlste? Raturms the current acquisition complete vaive.
TIME: Time selections.
:CENTer <cconter_time Enters the time representing the center of the selected horizontal
range.
:CENTer? Returns the cumrent center swoep time value.
:DELay <lime> Enters the desired time between the trigger and delay relerence
point.
DElLay? Returns current swoap daiay value.
ILINK <references Seats the delay reference point to start, stop, or contar of tha
active waveform, '
‘LINK? Raturns the dalay reference point currently selected.
‘RANGe <range> Enters full scale horizontal range.
RANGa? Returns current full scale horizontal range value.
:SPAN <spam Enters full scale horizontal span {range).
SPAN? Returns current full scale horizontal span {range) value.
STAR: <start_time> Enters tha time representing the start of the selected horizontal
range.
STAR1? Returns the current siant sweep time value.

Enters the time rapresanting the stop of the selected horizontal

range.
Retumns the cutrent stop sweep time value.
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Oscitloscope Module

SCP1 Commands Quick Reference — Continued

Subsystem Command/Parameter Description
ISENSe:) VOLTage<numbers Voltage subsystem,
RANGe Range selections.
1.OWer <lower> Emars the voltage representing the battom of the selected
vaitical range.
1. 0Wer? Retumns the current lower range value.
OFFSet <vaive> Enters the specified input's (1-2) oftset.
‘OFFSet? Returns the specified input's (1-2) current offaat value,
[PTPaak] Enters the specified input’s (1-2) ful scals vertical range.
[:PTPaak]? Returns the specified input's {1-2) current full scale vartical
range value.
UPPer <uppers Enters the voliage representing the top of tha salected vertical
ranga,
UPPer? Retumns the current upper range vaiue.
STATus :OPERation Reports when a trigger has occurrad,
:CONDition? Always retums (0).
‘ENABie Allows frue conditions (transitions) in the event register to be
reported.
[:EVEN1}? Retums a decimal weighted value indicating which bits have been
set.
‘PRESet Sels al the quaestionable enable ragisters to “1's”.
FCEStionable Reponts the calibration and sell test results.
*CONDition? Alwsys retuens 0.
:ENABla Allows true condltions (transitions) in the event registar to be
reponted.
[[EVENt]? Returns a decimal weighted value indicating which bits have been
set.
CALioration Reports the input 1-2, default, and probe attenuation calibration
values and conditions.
CONDition? Always retums 0.
ENABle Allows tue conditions (fransiions) in the event register 1o be
repoited.
[:EVEN1{]? Retums a decimal weighted value indicating which bits have been
set.
INPutcnumbers EXTornal Reports the specified input's (1-2) or extemal trigger as cumrent
calibration data,
CONDition? Always retums 0,
‘ENABle Allows trus conditions (transitions) in the event register 16 be
reporied.
[(EVENt)? Retums a decimal weighted value indicating which bits have been
sel.
:AD Repoits the specified input's (1-2) A/D calibration data.
CONDition? Always retums 0.
‘ENABle Allows true conditions (transitions) in the svent register to be
reportad.
[:EVEN1)? RAsturns a dacimal weighted value indicating which bits have bean
sot.
:DELay Reports the spacifiad input's (1-2) delay calbration data.
:CONDition? Always retumns 0.
:ENABlo Aliows true conditions (transitions) in the svent register 1o be
reported.
FEVEN(t)? Returns a decimal weighted value indicating which bils have beasn
set.
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SCPl Commands Quick Reference — Continued

Oscilloscope Module

Subsystem Command/Parameter Description
STATus LQUEStionable
:CAlLibration
JINPut<numbar>-lEXTemal
‘GAIN Reports the spacifisd input's {1-2) gain caloration data,
:CONDition? Always returns 0.
:ENABle Allows true conditions (transitions) in the event register to be
reported.
LLEVEN]? Returns a decimal weighted value indicating which bits have baen
set.
HYSTerosis Reports the specified input's (1-2) or sxternal trigger's hysteresis
calibration data.
COMNDition? Always retums 0.
‘ENABls Aliows true conditions (transitions) in the event register to be
reported.
[-EVEN1)? Retums a decimal weighted value indicating which bits have been
sat.
‘LTRigger Reports the input 1 lagic trigger calibration data.
LONDition? Always returns 0.
:ENABle Allows true conditions (transilions) in the event register fo be
reporied.
[:EVENM]? Retumns 2 decimal weightad value indicating which bits have been
sel.
OFFSet Reports the spacified input’s {1-2) offset calibration data.
:CONDiion? Ablways returns 0.
:ENABle Allows true conditions (transitions) in the event register io be
reported.
[:EVENI]? Returns a decimal weighted valua indicating which bits have besn
sot.
TTNUL) Reports input 2's or external trigger's time null calibration dala.
:CONDition? Always retumns 0.
:ENABle Allows true conditions (ransitions) in the event register to be
reported.
[:EVEN]? Retumns 2 decimal waighted value indicating which bits have been
sat,
TRIGges Reports the specified input's (1-2) or extemal trigger’s tngger
calibration data.
;CONDition? Always retums 0.
ENABIle Alows true conditions (transitions) in the svent register 1o be
repofiad.
[:EVENt]? Retums a decimal weightsd value indicating which bits have bean
set.
:DCALRwation Reports defauk calibration load status.
1COND#tion? Always ratumns 0,
‘ENABle Allows true conditions (transitions) in the event register 1o be
reported.
[EVENt}? Retumns a decimal weighted value indicating which bits have been
set.
PROBe Reponts the probe calibration attenuation results,
:CONDition? Always returms 0.
(ENABle Allows true conditions (transitions) in the event register to be
reported.
[EVEN1]? Returns a decimal weighted value indicating which bits have been
ael,
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Oscilloscope Module

SCP! Commands Quick Refsrence — Continusd

Subsystem Command/Parameter Description
STATus :QUEStonable
TEST Reports diagnostic or salf test rasulta.
CONDition? Always retums 0.
:ENABls Allows true conditions {transitions) in the event regisier to ba
reported.
[:EVENY]? Rstums a decimal weightad value indicating which bits have bean
sat.
ACQuisition Reports the acquisition self test results.
:CONDition? Always stumns 0,
‘EMABle Allows true conditions {transitions) in the event registar to be
reposted.
EVENI]? Returns a decimal weighted value indicating which bits have bean
set.
AD Reports the acquisition A’D self test rasults.
{CONDition? Aways ratums 0.
ENABl Allows true conditions (transitions) in the avent ragister to be
reporied.
[:EVEMi]? Retums a decimal weighted value indicating which bile have bean
set.
:ATRigger Repons the acquigition analog trigger sell 1est results,
OOND/tion? Always retums 0.
:ENABL Allows true conditions {transitions) in the swent register to be
. reported.
[:EVENt]? Retums a decimal woighted value indicating which bits have been
seol.
DA Raports the acquizition D/A self test results.
:CONDition? Aways retums 0,
ENABle Allows true conditions (transitions) in the event register 1o be
reporied.
[:EVEN1)? Returns a decimal weighted value indicating which bits have bean
set.
L TRigger Rsports the acquisition logic trigger self tes! results,
:CONDition? Always retums 0.
(ENABIg Allows true conditions (transitions) in tha event register to be
reported.
[[EVEN1)? Ratums a decimal weighted value indicating which bits have been
so,
TiMebase Reports the acquisition time base self test results.
:CONDiion? Always returns 0.
ENABle Allows true conditions (transitions) in the event register to be
reported.
" ['EVEN1]? Returns a decimal weighted value indicating which bits have besn
sel.
:INTermpolator Reports the acquisition time baae interpolater self test results.
CONDition? Always retums .
ENABle Aliows true conditions {transitions) in the event register to be
reported.
[-EVENt]? Returns a decimal weighted value indicating which bits have been
set.
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Oscilloscops Module

SCPI Commands Quick Reference — Continued

Subsystem Command/Parameter Description
STATus :QUEStionable
TES
‘RAM Reports the random access memory selif test resulis.
:CONDition? Always retums 0.
‘ENABlo Allows true conditions {transitions) in the evant register 1o be
reported.
[(EVEMN]? Retums a decimal waighted value indicating which bits have been
sat.
:ACQuisition Repons the acquisition random access mamory self test results.
:CONDition? Always retums 0.
:ENABlo Allows true conditions (transitions) in the event regisier to be
teported.
[:EVEN]? Retums a decimal weightad value indicating which bits have baen
sot,
:NVOLatile Reports the non-volatile random accese memory salf tast
results.
:CONDition? Alvays ratums 0.
‘ENABle Allows true conditions (frangitions) in the event register to be
reported.
[:EVEN]? Retums a decimal weighted value indicating which bits have baen
sot,
SYSTam Reports the system random access memory self test results.
:CONDhion? Adways retums 0.
‘ENABle Allows true conditians (transilions) in the event register to be
reporied.
[[EVENt]? Retums a decimal weighted value indicating which bits have been
set.
ROM Repons the read only mernary salf tast results.
:CONDition? Always rstumns 0.
‘ENABR Aliows true conditions (transitions) in the event register to be
reporied.
[[EVEM1]? Retums a decimal weighted value indicating which bits havée been
sel.
:NPRotect Repotts the nor-protected random access memory self test
results.
:CONDition? Aways retums 0.
ENABle Allows true conditions {transitions) in the event register to be
reporied.
[:EVEN1{)? Retomns a decimal weighted value indicating which bits have been
set.
:S5YSTem Reports the system read only mamary self test results.
:CONDition? Always retums 0,
ENABle Allows true conditions (transitions) in the event register to be
reported.
[:EVEN? Retums a decimal weighied value indicating which bits have been
sot.
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Oscilloscope Module

SCPl Commands Quick Reisrence — Continued

Subsystem Command/Parameter Description

SYSTem AlMoscala Evaluates all inputs, then sets conditions to present the signals.

ERRAor? Retumns system error number and message,

1ANGuage <command Selects the Oucilloacope programming language (COMP or
SCPI).

1LANGuage? Returns the programming language currently selected.

NVPRotect Non-volatile RAM state and password commands.,

PASSword <oids, <news Changes the cumment password,
[STATa] cmode», cpass> Selacts the state of non-volatile RAM.
[STATe?) Queries the current state of non-volatile RAM.

‘SERial <string> Enters the instrument serial number.

BET <setups Sends a previously saved leam string to the Oscilloscope
{contains Oscillosoope setup informatian).

SET? Retums the team string (contains Osclloscope setup
information).

:‘VERSIon?

TEST :ACQ [«<tast-] Performs an internal acquigition self test. All five tesis (AD,
analog trigger, logic irigget, time base, and DA}, are parformed
unless an individual 1est is specified,

‘RAM [<test) Perlorms an imernal random access memory self test. Al four
tests (display, acquisition, system, and non-volatile) are
performad unless an individual test is spacified.

ROM [«lests) Petlorms an intemal read only memory seff test. Bath tests
(system ROM and non-volatile protected RAM) are performed
unless an individual test is specilied.

TALL Periorme all internal self tests (ACQ, RAM, and ROM).

TRACa: [‘DATA] <destination-.<saurce> | Writes a binary block of data to the specifiad destination, or
moves the specified source to the selected destination,

[:DATA]? <sources Flaads a binary block of data from the specified source.

POINS? <source» Raturns the daia points value currentiy selacted in the preamble
of the specified source.

FPREamble <destination».<daia> | Sends preamble data to the specified destination.

PREambie? <source> Racsives preamble data from the specified source.

[ TRIGger ‘COUPTing Defines input tngger coupling.

COUPkng? Retumn trigger coupling currently selected.

ECDunt <events> Selects the number of events to holdoff the trigger event.

ECOunt? Returns the current hakioff value,

HYSTarasis <mode- Enables or disables noise rejaction for the curently seiected
source.

HYSTaresis? Rstumns the curmrent noise rejection siate,

LEVel <leveb Enters the trigger level.

AEVel? Relums the cumrent trigger lavel value,

SLOPa <poianity> Selects the edge (rising ar faling) for the trigger.

SLOPa? Raturns the trigger edge currently selected.

SOURCce <soumres Selects the source that will produce the trigger (input 1-2, EGLTrg
0-1, or EXTaetnal).

SOURCe? Retumns the trigger source cumently selected.
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Oscilioscope Module

{EEE 488.2 Common Commands Quick Reference

Command Title Description

*CLS Claar stalus register Claars all Event Registers, the Request for OPC flag, and all
Gueuas {except oulput queue).

“ESE «mask> Event status snable Used to sat the bits in the Event Status Enable Register.

*ESE? Event status enable query Queries the current contents in the Event Status Enable Register.

"ESR? Event stalus register query Queries and clears conlents in the Standard Event Status
Register.

*IDN? Identification query Retums identilication string of the Oscilloscope.

*LRN? Leamn query Returns a string that contains the current Oscitioscope setup.

‘OPC Operation complete Sets the Raquest for OPC flag when all pending operations have
complated. Also sets OPC bit in 1he Event Status register.

“oPC? Operation complete query Asturns a 1 10 the oulput queues when all panding oparations have
been completed.

*RCL o Recall saved state Recalls previously stored Oscilloscope Module conliguration. <ns|
(1 1o 48) is the ivcation in memory where the desired {previously
stored) sat-up is locatad.

*AST Reset Resets the Oscil hardware and firnware 10 a specific staoL
{refer to Table 3-4 for a kst of reset conditions).

*SAV <> Save state Swres the present Oscilioscope Module configuration in memory.
Stores ail Oscilloscope and Measurement Set-up paramelers, <no|
{1 to 48) is the location in memory where the curmrent set-up is to be|
stored.

*SRE <mask> Sefvice request enable Usad to set the Service Request Enable Register bits 1o generate
a savice roquest.

*SRE? Service raquest enable query guuiu the current conlants in the Service Request Enabla

egistar.

*5T8? Read status byte query Querias the current contanis in the Status Byte Register.

*TRG? Trigger Used 1o generate a trigger avent.

TST? Self-Test query Returns 0 unless self test fais. Disconnect all inputs prior to
performing self tasts.

*WAI Wait to Continue Halts exocution of commands and queries until the No Operation
Pending message is true.
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A

Oscilloscope Specifications and Characteristics

Specifications The following are performance specifications for the HP E1428A

Digitizing Oscilloscope.

Vertical Bandwidth (-3 dB, dc coupled);! de to 250 MHz
Rise Time:?* l.4dns
Input R (selectable): 1 MQ £1% or 5002 £1%

Maximum Input Voltage'
1MQ: 250 V [de + peak ac(<10 kHz))
30 5 Vrms

Offset Accuracy: (1% of ch. offset + 2% of full scale)

Voltage Measurement Accuracy (dc)+*
Dual Cursor; 1.25% full scale + §.032 x V/Div)
Single Cursor: 2(1.25% full scale + offset accuracy + 2% of full

scale)

Horizontal Delta-t Accuracy’

Repetitive (28 averages): + (0.005% x delta-t + 2E-6 x delay
setting + 110 ps)

Real-time: (single acquisition): * (0.005% x delta-t + 2E-6 x delay
setting + 150 ps)

Trigger Trigger Sensitivity*
Internal (de to 50 MHz): 0.5 division
Internal (50 MHz to 250 MHz): 1.0 division
External (dc to 250 MHz): 100 mVp-p into 50 Q

NOTES:

1.

2.
3.
4

o

Upper bandwidth reduces by 2.5 MHz for each °C above 35°C. Bandwidth in Repeiitive mode is typicady > 300 MHz.
Rise time figure are calculated from: tr = 0.35/Bandwidth.
On ranges <50 mV the maximum cverdrive of the input must not excesd 100 V,

Magnilication is used below 7 mV/div range so vertical resolution and accuracies are comespondingly reduced.
Batow 7 mVidiv, full scala is defined as 56 mV.

Voltage measuremant accuracy decreases 0.08% per °C from firmware calibration temperatura. This specification is
valid for a temperature range +10° from software calbration temperature. Specification applies 10 both modes;
repetitive and realtime (single acquisition),

Specification applies at the maximum sampling rate. At lowar sampling rates the specification is 1(0.005% X deita-t +
(2 X 10-6) X delay setting +0.15 X sampie interval) tor bandwidth limited signals {tr = 1.4 X sample interval). Sample
interval is definad as t/{sample raie). Specification also applies to those automatic measurements computing time
intervals an identical siope edges (i.a. pos-pos, neg-neg).

Specifications A-1
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Performance Characteristics

The following are performance characteristics of the HP E1428A
Digitizing Oecilloscope.

Vertical Switchable Bandwidth Limits

ac-coupled (lower -3 dB frequency): 7 Hz

LF reject (lower -3 dB frequency): 450 Hz

bandwidth limit (upper -3 dB frequency): dec to 30 MHz
Number of channels: 2 (simultaneous acguisition)
Vertical Sensitivity Voltage Range {all channelg): 8mVto 40V
Vertical Gain Accuracy (dc):12 11.25% of full scale
Vertical Resolution:* 10.4% (8-bit A/D)

+0.1% (10 bits via digitize with averaging)

Maximum Sample Rate: 1 GSa/s
Waveform Record Leagth®: 8600 points real time, 500 points
repetitive
Imput C: 7 pF nominal
Input coupling: ac, dc
Ofiset Range: Voltage Range Available Offset

8 mV-400 mV ¥V
>400 mV-2V 10V
>2V-10V =0V
>10V-40V 250V

Dynamic range (dc + peak ac): +1.5x voltage range from offset
Channel-to-channel Isolation: (with channels at equal sensitivity)
40 dB: dc to 50 MHz
30 dB: 50 to 250 MHz

Horizontal Time Base Range: 10ns to50s
Time Base Resolution: 20 ps
Time Base Range Avsilable Delay

Delay Range

(post-irigger) 10 ns—-50¢ 1,000 x range
Delay Range 1us—50s =16 x range
(pre-trigger) 10 ns—500 ns =8 usec

Trigger Trigger Pulse Width (minimum):
Internal: 1.75 ns
External: 2.8 ns
Trigger Level Range
Internal: 1.5 x voltage range from offset
External: 2V

NOTES:

A-2

1.

2,
3.

Gain socuracy decreases 0.08% of 1ull scala per *C from firmware cafibration temperature. This characteristic is
valid for a temparature range £10°C from software calibration tempersture. Characteristic applies 1o both modaes;
repetitive {sight or more averagas) and real time (single acquisition).

Expansion is usad below 7 mV/div range so veriical resolution and accuracies are correspondingly reduced, Below 7
mVAdiv full scale is defined as SE mV.

Available over HP-IB, waveform record length is:

Real Time- 8,000 peints

Repetitive- 500 points

Specifications
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Operating Characteristics

Note

Vertical

The following are operating characteristics of the HP E1428A
Digitizing Oscilloscope.

Probe Attemuation Factors: Values from 0.9 to 1000 may be entered
to seale the oscilloscope for external probes or attenuators attached to
the channel inputs. When probe tip calibration is done, this value is
caleulated antomatically.

Input Impedance: 1MQ or 50 0 selectable for each input.

Bandwidth limit (HF Reject): Can bhe selected for each input
individually. Provides Jow pass filter with a =3 dB point at
approximately 30 MHz for both triggering and signal acquisition.

LF Reject: Can be selected for each input individually. Provides
high pass filter with a -3 dB point at approximately 450 Hz for both
triggering and signal acquisition,

AC Coupling: Can be selected for each input individually. Provides
high pass filter with a -3 dB point at approximately 7 Hz for both
triggering and signal acquisition.

ECL/TTL Presets: Vertical deflection factor, offsat, and trigger level
can be preset independently on each channel for ECL and TTL levels.

ECL and TTL presets are only available when using the COMPatible
programming language.

Effective Resolution: The maximum sample rate and the number
of bits in an oscilloscope’s digitizer are too often used for comparing
oscilloscopes. These specifications, however, do not describe
performance under dynamic signal conditions. Effective Resolution
is a figure of merit that describes the digitizing oscilloscope's
performance under dynamic conditicns, and is measured using the
sinewave curve fit test. This method considers:

* Quantization error

¢ Non-linearities (including preamp and A/D)

¢ System noise

¢ Frequency of input signal

Al of these affect the effective resolution of the instrument. Some
manufacturers specify effective bits nsing half-scale sinewaves.
While the effective bits performance using half-scale testing is
overstated when compared to full-scale testing, Hewlett-Packard
publishes both sets of numbers for the HP E1428A so that, when
comparing effective bits performanee between digitizing
oscilloseopes, a fair comparison can be made.

Specifieations  A-3
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Note

Horizonial

Trigger Modes

Note

A-4  Specifications

The HP E1428A's typical performance for a single acquisition is shown
below:

Frequency | 50kHz | 1MHz | 20MHz | s0MHz | 100 MHz [250 MHe
Full scale 7.2 6.7 6.3 5.6 5.0 49
Half scale 7.4 7.1 7.0 64 | eo0 5.2

For more information about effective resolution, please contact your
Hewlett-Packard sales office, and ask for Product Note 5180A-2,

Dynamic Performance Testing of A to D Converters, (pub # 02-5952-
7629),

Delay Between Channels: Difference in delay between channels
can be nulled out to compensate for differences in input cables or probe
length, See the Time Null (TNUL)) Probe Calibration command in
chapters 4 or 6 for more information.

Reference Location: The reference point can be located at the left
edge, center, or right of the active waveform. The reference point is
equal to trigger point plus the delay time.

Edge Trigger: Positive or negative edge can be selected for trigger on
channels 1 and 2, ECL trigger 0 or 1, or on the external trigger input.

The remaining trigger modes are only available when using the
COMPatible programming language.

Pattern Trigger: A pattern ean be specified using channels 1, 2 and the
external trigger input. Each of the inputs can be specified as a high, low,
or don't care with respect to the level setting in the edge trigger mode.
Trigger can be seiected to octur on the last edge to enter the specified
pattern or the first edge to exit the specified pattern.

Time Qualified Pattern Trigger: A trigger will occur on the first
edge to exit a pattern only if it meets the specified time criteria. The
available time qualified modes are (user-specified time is in brackets):

pattern present < [time]
pattern present > [time]
* range=patiern present » [timel] and <[timeZ]

The time settings are adjustable from 20 ns to 160 ms (xt3% *2 ns). The
time filter recovery time is <12 ns. In the "pattern present < [time]”
mode, the pattern must be present > 1.75 ns (2.8 ns for the external
trigger) for the trigger to respond.

Gliteh Trigger: Use “pattern present < [time]” with [time) seleeted
such that it is just less than the pulse width of the signal you are
analyzing. The minimum glitch width is 1.75 ns, (2.8 ns for the
external trigger).
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Delayed Trigget

TV Trigger

Note

State Trigger: A pattern is specified on any two of the three inputs
with the third input used as a clock. A trigger will occur on the rising
or falling edge of the input specified as the clock when the patiern is
present or not present. Setup time for the pattern with respect to the
clock is less than or equal to 10 ns; hold time is zero.

Event-delayed Mode: The trigger can be qualified by an edge,
pattern, time qualified pattern or state. The delay can be specified as
a number of occurrences of a rising ov falling edge on any one of the
three inputs. After the delay, an occurrence of a riging or falling
edge of any one of the three inputs will generate the trigger. The
occurrence value of the edge to trigger on is selectable from 1 to
16,000,000. The maximum edge counting rate is 70 MHz,

60 Hz/525 Lines: Source is selected to be any one of the three inputs.
Trigger level is adjustable for the selected source. Polarity is selected
for positive or negative synchronizing pulses. A trigger occurs on the
selected line and field of a 2/1 interlaced compesite video signal,
Line numbering is 1 to 263 for field 1 and 1 to 262 for field 2. This TV
trigger mode is compatible with broadeast standard M.

50 Hz/625 Lines: Source is selected to be any one of the three inputs.
Trigger level is adjustable for the selected source. Polarity is selected
for positive or nepative synchronizing pulses. A trigger oceurs on the
selected line and field of a 2/1 interlaced composite video signal.
Line numbering is 1 to 313 for field 1 and 314 to 625 for field 2. This
TV trigger mode is compatible with broadcast standards B, C, D, G,
H,LK Ki, L, and N,

DUser-defined Mode: Source is selected to be any one of the three
inputs. Trigper level is adjustable for the selected source. The
trigger is qualified with a high or low pulse that meets a selectable
time range. The trigger is an occurrence of a rising or falling edge
of the source after the qualifying pulse. The time settings for the
qualifier are selectable from 20 ns to 160 ms (3% %2 ns), The trigger
occurrence value is selectable from 1 to 16,000,000.

All TV trigger modes require a clamped video signal for stable
triggering. Use the HP 1133A TV pod to provide clamped video output
that can be used in conjunction with the HP E1428A's TV triggering
capabilities.

Trigger Holdoff: Trigger can be held off by either time or events
over the ranges:

¢+ Time: 40 ns to 320 ms
+ Events: 2 to 16,000,000

An Event is defined as the specified trigger condition. A separate
heldoff setting (time or events) is available for each trigger mode
except delayed trigger, which is set to 40 ns.

Specifications A<D
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Note

Acquisition Modes

Note

A-8 Specifications

Holdoff by time is only available when using the COMPatible
programming language.

Noise Reject Trigger: Improves triggering on noisy signals by
increasging hysteresis.

Minimum (Single) Persistance: The waveform is updated as new
data is acquired for a particular time bucket, with one waveform data
value per time bucket.

The term “Time Bucket” is defined as — the time range divided into a
specific number of horizontal time points (as defined by the :PQOINts
command), each with an equal and fixed time associated with it.

Oversampling Filter: On time/division settings when less than 500
points are acquired across the range (<200 ns) a built-in digital filter
automatically reconstructs the data. This filter is a combination
between a (8in X)X and a Gaussian filter,

Averaging: The number of averages (n) can be specified in powers of 2,
up to 2048. On each acguisition, I/n times the new data is added to (n—
1¥n of the previous value at each time coordinate. Averaging operates
continuously, except for the digitize command, for which averaging
terminates at the specified number of averages.

Envelope: Provides the running maximum and minimum voltage
levels at each time bucket for a repetitive waveform,

Sequential Single-shot Data Acquisition and Transfer Rate:
Using the "Raw Data” mode, the HP E1428A can antomatically capture,
store, and label a waveform; and re-arm the trigger; and then repeat
this process until the specified RAM is filled (on-board internal RAM is
200k per channel). Onece the specified number of waveforms have been
captured and stored, the entire block of waveforms can be transferred to
the external computer. Users can specify the number of points to be
stored and the number of waveforms to be captured. Repetition rates
vary depending on record length and time base setting (slower
sampling rates).
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Delta t/Delta V

Note

Waveform Math

Note

Waveform Save

Automatic Pulse
Parameter
Measurements

Note

User-Definable
Measurement
Thresholds

Note

Markers: Dual voltage markers and dual time markers are
avgilable. Voltage markers can be independently assigned to
channels, memories, or functions.

Time and voltage markers are only available when using the
COMPatible programming language.

Two independent fanctions are provided for waveform math. The
operators are +,—, X, differentiate, integrate, invert, and only, The
vertical channels and the waveform memories can be used as
operands for the waveform math. Sensitivity and offset for these
functions can be adjusted independently.

Invert and only functions are only available when using the
COMPatible programming language.

Four non-volatile waveform memories are provided. Waveform
memories store single-valued waveforms, such as an averaged
waveform. I an envelope waveform is stored to a waveform memory,
it will automatically be stored with the upper waveform in one
waveform memory and the lower waveform in another.

The E1428A offers 19 automatic pulse parameter measurements. The
standard measurements are performed with 10%, 50%, and 90%
voltage thresholds, as defined by IEEE standard 194-1977, "IEEE
Standard Pulse Terms and Definitions.”

Automatic measurements available on the HP E1428A

Rize Time +Pulse Width  Volts amp Voits avyg Prashoot
Fal Time —-Pulsa width  Voits base {low) Volts max Voits min
Fraquency Duty Cycle Volis top (high) Overshoot Volis ACrms
Period Delay Volts pp Volts DCrms

Delay, peak-to-peak, and DCrms voltage measurements are only
available when using the COMPatible programming language.

The E1428A allows you to set your own thresholds for automatic
measurements. Both the upper and lower thresholds can be set, either
in % or Volts, as long as the upper threshold value is always = the
lower threshold. The mid threshold is always equal to mid-value
beiween the npper and lower threshold.

Only upper and lower thresholds for rise time and fall time can be
defined by the user when using the SCPI programming language.

Specifications A-7
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Continuous Measurements: Allows antomatic measurements to be
continuously updated. With continuous measurements off, the voltage
and time markers are set on the waveform to indicate the position of the
last measurement.

Measurement Statistics: The maximum, minimum and average of
continuously updated measurements are caleulated. Any three
measurements can be selected for simultanecus calculation.

Measurement Limit Test: Maximum and minimum limits ¢can be
set for three of the automatic measurements. These continuocusly
updated measurements are compared to the maximmum and minimum
limits. If the measurements are found to be outside the defined limits,
the acquisition can be stopped and the waveform can be stored to a
memory. In addition, the Service Request line can be set, to flag the
controller. Measurement limit test can be set to stop after test limits
have exceeded, or to continue testing.

Note Continuous measurements, measurement statistics, and limit testing
are only available when using the COMPatible programming
language.

Setup Aids Auto.Scale: The Auto-Seale feature automatically adjusts the vertical
and horizontal factors, and the trigger level to values appropriate to the
signals applied to the inputs. The Auto-Scale feature requires a signal
with a duty cycle greater than 0.5% and a frequency greater than 50 Hz.
Auto-Scale is operative only for relatively stable input signals.

Save/Recall: Forty-eight setups (1-48) may be saved in non-volatile
memory.

Recall 0: If Auto-Secale, ECL or TTL preset, or recall setup are
inadvertently selected, recall O reatores the instrument to its last state
prior to selection.

Front Panel Qutputs Probe Compensation, Calibrator/Trigger Output: BNC female
connector provides the following signals:

Calibrator: provides a signal (=500 Hz) for probe compensation. A
probe-to-BNC adapter is used to connect the probe to the Front panel
Probe Compensation BNC output. During calibration, this output is
used to provide other calibration signals.

Trigger: provides a trigger output. The leading (rising) edge, with
amplitude from approximately —400 mV to 0 V (when a terminated
in 50 0), is synchronous with the system trigger. The trailing
(falling) edge of this pulse occurs approximately at the end of
holdoff. The leading (rising) edge should be used as the edge
synchronous with trigger.

Note Selection of a trigger output from this connector is only available when
using the COMPatible programming language.

A-8 Specifications
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Self Test Calibration

General
Characteristics

Environmental
Conditions

Weight

DC Calibrator: prevides the output used for vertical ealibration of
the E1428A

Built-in Self Test and Calibration Routines: Internal self-test
capabilities provide a 90% confidence that the instrument is operating
properly. External test procedures in the service manual provide 100%
confidence. Self-calibration reutines, ensure that the instrument is
operating with its greatest accuracy and requires no external test
equipment.

Temperature
Operating: 0°C to + 55°C (32°F to +131°F)
Non-operating: —40°C to + 70°C (-40°F to +158°F)

Humidity
Operating: up to 95% relative humidity (non-condensing) at +40°C
Non-operating: up to 90% relative humidity at + 65°C (+149°F)

Altitude
Operating: up to 4,600 meters (15,000 ft)
Non-operating: up to 15,300 meters (50,000 ft)

Vibration
Operating: Random vibration 5-500 Hz, 10 minutes per axis, 0.3
Grms.
Non-operating: Random vibration 5-500 Hz, 10 minute per axis,
2.41 Grms; Resonant search § to 500 Hz swept sine, 1 Octave/minute
sweep rate, (0.75 G}, 5 minute resonant dwell @ 4 resonances per
axis.

Net: approximately 1.8 kg (4 1b.)
Shipping: approximately 5.9 kg (13 Ib)

Specifications  A-9
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Oscilloscope Error Messages

Table B-1 lists the error messages associated with the Oscilloscope
module programmed using Hewlett-Packard 54510A Compatible
Language (COMP). Table B-2 lists the error messages associaied
with the Oscilloacope module programmed using Standard
Commands for Programmable Instrauments (SCPI). See the
appropriate mainframe manual for a complete list of error messages.

Table B-1. COMP Error Messages

No. Description
0 No efror
70 Ram write protected
-100 Command efror {unknown command)
101 Invalid character recoived
70 Aam write protected-111  Header delimiter ermor
120 | Numeric argument error
A1 Wrong data type {numeric expected)
-123 | Numeric overflow
-129 | Missing numatic argument
-130 | Non-numeric argument aror
-131 | Wrong daia type (char expected)
-132  |'Wrong deta type (string expecied)
=133 | Wreng data type (block sxpacied)
-134 ] Data Overflow string or block 1o long
-139 Missing non-numeric argument
-142 | Too many argumants
-143 Argumant delimitar @rror
144 | invalid message unit delimiter

Error Messages
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Table B-1. COMP Error Messages — Continued

No. Description
200 |No CanDo {generic execute arror)
201 | Not executable in Jocal mede
-202 ] Settings lost due 1o remate o local or powar on
-203 ] Trigger ignorad
211 | Legal command, but settings confiict
212 | Argument out of range
-221 | Busy doing somathing else
222 | insulficient capability or configuration
-232  J Output bufter full or ovarflow
-300 Davica failura
-390 Interrupt fault
302 | System emor
-303 Time out
310 | RAM eror
311 | RAM failure (hard emor)
312 | RAM data loss (soft ermor)
-313 | Calibration data loss
320 | ROMenmor
-321 | ROM checksum
-322 | Hardware and fumwara incompatibla
-330 | Power on test failed
-340 | Sof test failed
350 | Too Many Etrors (error gueue overllow)
-400 | Query Emor (gensric)
410 | Query NTERRUPTED
420 | Quory UNTERMINATED
-421 | Query received, indefinite block response in progress
422 | Addressed 1o Tak, Nothing to Say
430 | Queary DEADLOCKED

B-2 Error Messages
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No.

Title

Table B-2.

SCPI Error Messages
Potential Cause(s)

70
=100
=101

-102
-103

-104

-105
-108
-109
=112

-113
~121

=123
~124
-128

=130
-131

-138
=140
-141
~1d4

-148

-151
~158

No smor

Ram write proteciad
Command emor
invalid character

Syntax error
invalid separator

Data type error

GET not alowed

Farameter not aflowed

Missing paramater

Program maemonic too
long

Undafined header

Invalid character in
number

Numaeric overflow

Too many digits
Numeric data not allowed

Suffix error
Invalid sulfix

Suffix not allowed

Character data eror
invalid characier dala
Character data too long

Character data not
allowed

String data error
invalid string data
String data not allowed

No ermrer has occurmed.

Non-volatils RAM in protact state.

An unknown command emor has oocurred,

Unrecognized characier in specified
pamamatar.

Command missing a space or comma between
parameters.

Command parameter is separated by a
rether than a comma. P

The wrong data type (i.¢., numbar, character,
siring, expression) was used when specifying
a parameter.

A group execute trigger was received within a
program massage.

Parameter specified in a command that has no
parameters.

Ne parameter specifiad in the command which
has paramatars.

The command header contains mere than 12
characters.
Command header was incorrectly specified.
An invalid character was used when specifying
a parameter (i.a., alpha in decimal numeric).
A paramaeter specifies a value greater than the
cammand allows,

Moro than 256 digits were specified for a
parameter.

Numbaer specified for a parameter when a lettar
is required.

An unknown suffix amor has oceurred.,

Parameter suffix incarrectly specified (La., K
rather than KOHM).

Paramater suffix is specitied when one is not
allowed.

An unknown characier data eror has oocurred,

The paramster type specified is not allowead.

More than 12 characters were specifiad for a
parameter.

Character specified for a parameter when a
number is required.

An unknown string data error has occurred.

String data received was invalid.

String data encourtared for a parameter when

not expected,

Error Massages B-3

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



B4

Table B-2. SCPI Error_Messages
No. Title Potential Cause(s)

~160 | Block data error An unknown block data emror has occurred,

=161 | Invalid block data Block data received was invalid.

—-168 | Block data not aliowed | Block data encountered for a parameter when
not expacted.

—170 | Expression emor An unknown expression efror has occurred,

=171 }invalid expression The expression specified is not allowed.

=178 | Expression data not A parameter cther than a channel_list is

alliowed enclosed in parentheses.

—200 | Execulion emror An unknown execution emmor has ocowred.

-211 | Trigger ignored Trigger occurred from a source other than the
spacified source,

=213 | IN[Tiate ignored An WNiTiate command was received while the
oscilloscope was digitizing waveform data,

-22+ | Setlings conflict Parameters are set such thal a measurement
cannot be mads.

-222 | Data out ot range The paraetar value spoecified is 100 latge or
too small.

-223 | Teo much data The received block, string, or axpression
contained more data than was expected.

-310 | System emor An unknown system error has occurred.

=350 | Too many emors The srror quetse is ful as mors than 30 amors
have occumed.

~400 | Query emor An unknown query smor has occurred.

-410 | Quary interupted Data is not read from the output buffer befors
another command is executad,

=420 | Query unterminated Command which generaies data not able to
finigh executing due to a configuration efror.

=430 |Query deadiocked Command execution cannot continue since the
mainframe's command input.

=440 | Query unterminated after | Cormmand which generates data not able to

indefinite response axecute due 10 a previous query ermor.

Error Mossages
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Optimizing Measurements

Using This Appendix

This appendix shows how to increase measurement speed using the HP
E1428A Ozscilloscope Module. Operation, measuring capabhilities, and
typical measurement times are all diseussed to assist the nser in
performing measurements. This appendix contains the following
sections:

e Introduction ......ccccciiiiiiiiiiiiiiiirire i et Page C-1
+ Sampling Techniques .........ccocviiiiiiiimiiiiiiniannsn. Page C-2

Theory of Operation ............co.ceveveieineiocrnenannnan. Page C-5
¢+ Shared RAM Usage ... Page C-11
* High Speed Waveform Acquisition ..................... Page C-12
¢ High Speed Measurements ...........cccoveeeevanns Page C-18
+ TFast Throughput SUMMATY ......oviiviiriivnncerenarens Page C-19
¢ Typical Aequisition and Measurement Times ....... Page C-20

Introduction

VXIbus is a relatively new system architecture which allows
instrument modules from different manufacturers to be integrated into
the same mainframe. In addition to standardization, major
advantages of VXI instruments have been:

Modularity
Size Reduction
* High Speed Measurement Throughput

It is fairly easy to see the size reduction provided by an VXI instrument,
but quantifying throughput is somewhat more complicated. Most tast
engineers are {rying to obtain the maximum throughput from each
instrument to reduce test time. This in turn reduces the number of
required systems, providing cost savings for ATE systems projects.

To obtain the meximum measurement throughpuat from any
instrument, the user should have a basic understanding of its operation.
This is especiglly true for the HP EJ428A. A good understanding of the
instrument and proper setups can increase thronghput hy nearly 10
times.

This appendix describes the basic operation of the HP E14284, its
measuring capabilities and provides some typically measurement and
acquisition times using optimum setups and test software. With a little
education up front, the user can maximize measurement and waveform
thraughput and use the oscilloscope to its full potential.

Optimizing Measuremsnts Cc1
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Sampling Techniques Al digitizing oscilloscopes digitize waveforms, however the method

Real-time

Sequential

with which the waveform voltage is sampled can be divided inta three
bagic categories:

* Real-time

¢ Sequential

¢ Random Repetitive

The following discussion explains the basic operation of each sampling
technique.

Real-time, or single-shot sampling, digitizes the input signal on its
first occurrence.

Advantages: All signal data is acquired in one acquisition cyele.
This is an important feature for capturing events that occur only one
time, and algo allows the capture of events prior to the trigger (pre-
trigger).

Disadvantages: The bandwidth of the instrument is determined by
the sampling rate of the A/D converter (usually fairly expensive).
Also, digital reconstruction to fill the points between samples is
required. The HP E1428A uses digital reconstruetion,

The figure below illustrates real-time sampling. All points are
acquired on one acquisition. Real-time sampling can be used to
improve measurement throughput, since only one acquisition is needed
to acquire a complete waveform.

ALL POINTS ON ONE ACQUISITION

Sequential sampling acquires one sample of the signal, on each
occurrence of the trigger. With each successive trigger, the sampling
point is delayed further from the trigger point. After enough samples
are acquired and digitized, the signal is reconstructed in waveform
memory. Sequential sampling requires the signal to be repetitive (not
periodie), and that a trigger occurs for each sample.

Advantages: The advantage of sequential sampling is that greater
aceuracy can be provided, sinee it can use a slower, higher
resolution A/D converter.

C-2  Optimizing Measurements
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Random Repetitive

Disadvantages: Because the acquisition takes place on the
trigger, acquisition of pre- trigger data is limited. At slower
sweep speeds, it will take longer to acquire a waveform because
only one point per trigger is sampled.
The figure shown below illustrates sequential sampling. Three
acquisitions have been made, with one point acquired each time.

123

\

TRIGGER

AFTER THREE ACQUISITIONS
(ONE POINT PER ACQUISITION)

Random Repetitive sampling or equivalent-time sampling, is similar
to sequential sampling, except that the signal is constantly sampled
and digitized. The sampling rate is determined by the instrument's
clock, not the trigger repetition rate. A high-speed track and hold
cireunit captures the signal voltage and halds it until the lower speed
A/D converter can digitize it. After the sample is taken another
circuit (fine interpolator) determines the time relationship between
the sampled point and the trigger point. Knowing the time and
voltage relationship of this point, the oscilloscope can place that point
directly on screen. Depending upon the sweep speed setting, many
points will be acquired on each trigger. Each sample will be
separated by the sample period. The frequency of the sample clock is
dithered to ensure that the trigger and the sample clock always have a
random relationship to each other. Since the trigger and the sample
clock are “random” to each other, the next trigger will cause points to
be acquired which are offset from the previously acquired points by a
random time. Random Repetitive sampling requires the signal to be
repetitive (not periodic), and that a trigger occur during each sample.

Advantages: The advantage of random repetitive sampling is
that very precise time interval measurements can be made on
very high bandwidth signals.

Disadvantages: Usually requires more than one acquisition to
build up the waveform.

Optimizing Measurements C-3
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The figure shown below illustrates random repetitive sampling.
Three acquisitions have been made, with six points acquired each
time. Also, note that more than one point is acquired per trigger.

AFTER THREE ACQUISITIONS
(SIX POINTS PER ACQUISITION)

C-4 Optimizing Measurements
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Theory of Operation A bicck disgram for the HP E14284 is provided below.

lat—— AC CALIBRATION
+— DC CALIBRATION .
OUTPUT g TRIGGER OUTPUT
—— PROBE COMPENSATION e —-
I SHARED
NPT+ AD FISO - "1 RAM 1 Mbyte |egm
A'ETENH | [ 8Koytes | |
TuEmsé 100 Mhz MIGHOSI:'ZTOEG‘E'SSOR SYSTEM
INPUT #2 . - 1 Mbyte
PREAMP! A/DFISOD joatl]— MUX
8 Kbytes J NON-VOLATILE §
ATTEN - 4’ B e RAM -3
} 256 Kbytes
_ EXT SAMPLE
ma CLOCK
EXT —-{ ANALOG ANALOG
TRIG TRIGGER TRIGGER ¢ b
— BACKPLANE TRIGGER

The HP E1428A is capable of simultaneous data capture into two
channels. Memory depth and data processing is identical for both
inputs. The inputs are first conditioned hy the
preamplifier/attenuator (preamp/atten). Depending upon the voltege
range setting, this module either amplifies or attenuates the input
signal to provide the A/D converter and the analog trigger with the
required signal amplitude.

The A/D converter receives the signal and digitizes it at a maximum
rate of 1 Gigasample per second (GSa/s). The sample rate varies
from 50 Sa/s to 1GSa/s depending upon the time range setting. A high
speed first-in-first-out (FISO) memory stores the numerical values as
the A/D converter digitizes the signal. The FISO operates at the
sample rate of the A/D converter, and has a memory depth of 8000
points. As the data is transferred to system memory each of the
quantization levels of the 8-bit A/D converter is calibrated to produce
16-bit data. The combination of the A’D converter and the FISO is
located on one hybrid module, and is referred to as the A’D FISO.

Optimizing Measurements  C-5
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The timebase system determines the required sample rate from the time
range setting as shown in the table below.

————— m—

Hange Sample Sampie 8000 point ReaHime
Rats Interval Timespan __| Reconsiruction
10ns 1 GSas ins 8ps yos
20ns 1 GSan ins 8us yes
50ns 1GSas ins 8us yes
100na 1GSaks 1ns Sus yos
200n3 1GSas 1ns Bps yus
S00ns 1GSas ins Sus no
ns 500 MSa/s 2ans 16us no
2us 260 MSa/s 4ns 32us no
Sus 100 MSass 10ns 80us no
10us 50 MSa/s 20 ns 160us no
2018 25 MSass 40ns 320us no
10 MSa/s 100ns 800us no
100us 5 MSa's 200ns 1.6ms no
200us 25MSa’s 400ns 3.2ms no
500us 1 MSa/s 1us 8ms no
ims 500 kSa/s 2us 16ms no
2ms 250 kSa/s 4us a2ms no
Sms 100 kSa/s 10ua 80ms no
10ms 50 kSa‘s 20us 160ms no
20ms 25 kSa’s 40us 320ms no
50ms 10 kSa/s 100ps BOOMS no
100ms 5KkSas 200us 1.8s no
200ms 2.5 kBafs 400us 32s no
500ms 1 kSa’s 1ms 8s na
1s 500 Sajs 2ms 16s no
2s 250 Sas ams 32s no
Ss 100 Sa/s 10ms 80s no
108 £0 Sa/s 20ms 1608 no
20s 25 Sals 40ms 320s no
50s 10 Sa’s 100ms 800s no

As the signal ic being digitized, the fine interpolator determines the
precise time of the data samples relative to the trigger event and records
that time in a variable called Xorg. Xorg is unique for each acquigition
and is recorded in memory along with cach data record. After the data
is stored in system memory, digital reconstruction is performed on the
data if required by the acquisition setup. At the same time that the
signal is being digitized, the trigger system accepts signals from either
the input, the external trigger, or the backplane trigger to determine the
proper signal on which to trigger. The logie trigger performs similar
funetions as a logic analyzer provzdmg pattern detsction, gliteh
capture, and qualifiers for various signal inputs. The powerﬁ;ll
triggering fanctions of the HP E1428A are similar to that of a four
channe} logic analyzer.

C-6 Optimizing Measurements
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The timing of the acquisition is shown below. When the trigger is
armed, data begins to rotate through the 8k FISO memory waiting for
the oecurrence of a trigger event. This process is referred to as pre-
trigger acquisition.

L
CAPFTURE

OSCILLOSCOPE DEAD TIME —4

PRE- TRIGGER ASO MEASURE DATA
ACQ UNLOAD ESSING RANSFER

TRIG ARM
TIME

CPU

I
TRIG ARM
TIME

When a trigger occurs, the time base counts down to terminate the
capture. Capture termination is based on the delay setting and
reference (left, center, right). In the case shown previously, data is
captured during the delay interval. The reference is set to center, so
when the trigger occurs, the data capture continues until the delay
counts down to zero. Capturing continues until the last 4 kbytes of
memory is filled.

After the capture is terminated, the microprocessor must read the
trigger interpolator, calculate the exact time of the first point in the
record (called Xorg), and then move the data from FISO memory to
the slower microprocessor memory. In the case shown previously, all
this activity is lamped into FISO unload. After the data is in the
microprocessor memory, post-processing continues. Functions are
executed and measurements are made if they are turned on. All the
activity following a capture is combined into a term called the
oscilloscope’s "dead time".

Once waveforms are in the scope's buffer, automatic pulse analysis
and measurements are possible,

The CPU section consists of a 68000 microprocessor and 1 Mbyte of
system RAM. System RAM is used both for waveform storage and
miscellaneous data storage.

The non-volatile ram consists of 256 kbytes, and is used for
calibration factor storage, waveform storage, and setup storage.

There is also 1 Mbyte of shared ram resident on the HP E1428A. This
memory can be used to store waveforms or measurements allowing
controllers direct access to the HP E1428A's memory and thereby
bypassing slow waveform transfer routines. The lower 256 kbytes of
shared RAM are also non-volatile.
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Waveform Storage There are three types of waveform "buffers” used in the HP E1428A.
The "display” buffer, buf_500, is 500 points in depth. This buffer
corresponds to the display on the HP 54510 oscilloscope. Even though
the oscilloscope acquires 8000 points per acquisition, only 500 are
displayed on the screen, and thus are placed in the "display” buffer.
Measurements are performed only on these 500 points and not the
8000 points. The "display” buffer also corresponds to the timebase
range and contains reconstructed data if required at the timebase
setting,

The 8000 point buffer, buf 8000, holds the entire acquisition record.
All of this data is raw data (no reconstruction performed on it).

The sequentisl single-shot buffer, buf_SEQU, holds the data from
sequential aequisitions when the oseilloscope is in the sequential
single-shot mode.

There are also four non-volatile waveform memories in the HP
E1428A. These memories are 8,000 points in depth and hold the timing
and voltage data for stored waveforms,

Real-time Mode In the real-time mode each acquisition ALWAYS aequires 8000 points,
and stores this data into the waveform buffer. The CPU determines
which of these 8000 points will fit within the timebase range, and then
take those points and placs them in the corresponding time buckets in
the “display” buffer. At small time ranges (e.g. 10 ns), only 10 of the
8000 points will go directly into the "display” buffer. The remaining
points will be determined with the reconstruction algorithms.

Only the points in the "display™ buffer are used for meagurements, even
though all 8000 points are available to the user. The sample rate of the
A/D converter is dependent on the time range setting as shown in the
previous table.
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Note

Random Repetitive
Mode

At slow sweep speeds the sample rate is set at 1/500 of the time range
setting. This will provide 500 points across the "display” baffer, plus
7500 more points which will not lie within the buffer. At slow sweep
speeds, no digital reconstruction is needed and the acquisitions are
fast. At a maximum sample rate of 1 GSa/s, the "display” buffer will be
filled up for a time range of 500ns. Since the sample period is 1ns at this
sample rate, the A/D converter will provide 500 points for the whole time
range and no digital reconstruction is required. As the time range is
decreased (sweep speed increased), fewer points will be acquired to fit
within the display buffer, and the remaining points must be computed
using a digital reconstruction filter.

As an example, at a time range of 100ns the A/D converter will acquire
100 points which fit within the display buffer. The remainder of the 500
points (400) must be computed using digital reconstruction. At the
minimum time range of 10ns, only 10 points are acquired which fit
within the display buffer. The other 490 points are computed.

Reconstruction is NOT performed on the remaining 7500 points
acquired, since they are not used when performing measurements.

Advantages to real-time sampling are that a complete waveform is
captured on a single acquisition. The disadvantages are a lower
capture rate, and therefore, slower measurement throughput.

The “best-case” timing resolution in the repetitive mode (one
acquisition) is limited to 1-ns as a result of the HP E1428A's 1-GSa/s,
Analog-to-Digital converters. Digital filter reconstruction is not
implemented in the repetitive mode, because random repetitive
acquisitions normally fill in the waveform to a resolution of up to 20 ps.

In random repetitive mode the full record length (8000 points) is not used
and only the points which fit within the ‘display buffer’ are acquired.
This means that in this mode, only a maximum of 500 points are saved.
Digital reconstruction is not used in this mode, however, it may take
more than one acquisition to fill up the entire 500 point display buffer.
At time ranges of >500ns, the sample rate is fast enough to fill up the
entire display buffer on 1 aequisition. As the time range is decreased
mere acquisitions will be required.

As an example, at a time range of 10ns, only 10 points are acquired per
acquisition(10 points x 1ns/peint = 10ns). Therefore, many
acquisitions will be needed to get the full 500 points.

The advantages of this mode are better time resolution (math
computation is not requireq for digital reconstruction). Random
repetitive mode is the fastest capture mode and allows averaging. The
disadvantage is that at fast sweep speeds more than one acquisition is
needed to completely fill the 500 point buffer.
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C-10

Sequential Single-
Shot

Ancther mode for capturing individual waveforms one at a time
indefinitely, without misging information between captures, is the
rawdata mode. In the rawdata mode, the record length and the number
of waveforms to capture can be specified. If you specify a single
waveform capture, then the time to capture and process it is kept short
just as it is for the real-time and repetitive modes. The rawdata mode,
with a capture of one waveform, is similar to the 8k real-time mode,
with the exception that the record can be set to variable lengths. The
number of points in a record can be set as low as 4 or as high as 8000.

The entire purpose of the sequential single-shot mode is to provide fast
sequential acquisitions. The oscilloscope performs an acquisition,
unloads the FISO into system memory (or shared memory) and rearms
itself for the next acquisition. The number and length of each
acquisition determines the required amount of memory. With each
acquisition, the xorg value is also stored to provide the user with the
precise time relationship of the sampled data relative to the trigger
event. After all the acquisitions are complete, the oscilloscope
calibrates the data. In thiz method the maximum amount of overhead is
saved for last to provide the shortest dead time for the user.

Optimizing Measurements
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Shared RAM Usage

The HP E1428A contains 1 Mbyte of shared RAM. This RAM is
basically a dual port RAM which can be accessed by either the resident
CPU section, or via the backplane (i.e. other instruments, or
controllers). By providing this type of storage, the traditional waveform
transfer bottleneck (interface cable) is now eliminated. A typical
operation would consist of the oscilloscope acquiring & waveform and
storing it directly into shared memory. The controller could then have
direct access to the waveform data without having to transfer it.

The measurement queue can also be accessed through shared RAM.,
The queune can hold a maximum of 8 measurements and can be placed
in a continuous mode in which the measurements are updated after each
acquisition. This queue can then be accessed directly as a part of the
externai controller's memory, and ne point to point transfer is
required.

The waveform buffers and measurement queues would take up a very
small portion of the 1 Mbyte shared memory. The purpose of such a deep
memory becomes obvious when considering sequential single shot
mode. Since the number of possible acquisitions is determined by the
depth of the available memory, 1 Mbyte would provide much more
acquisition storage than the oscilloscope's private system memory.
Transferring 1 Mbyte of data takes a long time over the bus or word
serial protocol, however, now this waveform data is directly available to
the system controller.

When the oscilloscope is placed in the shared RAM mode, the active
waveform buffers, the measurement queue, and the sequential single
shot buffers are all placed in specified shared memory sarea. The
shared RAM does not need to reside on the HP E1428A itse)f, but can be
located in the controller. A minimum size buffer is required, and if
there is enough shared RAM to satisfy this constraint, it may be located
anywhere in an available VME address space. If the buffer is located
only in the oscilloscope’s private system memory, the waveform
transfer from the FISO to the system RAM will be most efficient, and the
sequential single shot acquisition rate will also be most efficient.

‘When the buffers are placed totally in the on-board shared RAM, there
is 4 30% penalty placed on the sequential single shot acquisition rate
because of the arbitration overhead needed to access shared memory
locations.

Finzally, if any part of the buffers are located in external shared
memory, an éven larger penalty will be noticed because of both memory
access times and arbitration time.
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High Speed Wave-
form Acquisition

Note

The HP E1428A contains 1 Mbyte of shared RAM. This RAM is
basically a dual port RAM which can be accessed by either the resident
CPU section, or via the backplane (i.e. other instruments, or
controllers). By providing this type of storage, the traditional waveform
transfer bottleneck (interface eable) is now eliminated. A typical
operation would consist of the vscilloscope acquiring a waveform and
storing it directly into shared memory. The controller could then have
direct access to the waveform data without having to transfer it.

Basically, the HP E1428A is used for either waveform acquisition, or
waveform measurement. By understanding the previous explanation
of the E1428A’s operation, it will now be easier to discuss the speed
tradeoffs associated with waveform acquisitions.

As discussed previously, the types of acquisitions can be divided into
three main categories:
Real-time

Sequential (single-shot)
* Random Repetitive

1t is important to understand how each operates so that the benefits of
each can truly be achieved.

For the fastest continuous throughput, the HP E1428A should be operated
in the repetitive mode.

In the real-time mode a SINGLE aequisition is required to fill the entire
"display” buffer of 500 points. Time base iz essentially the only factor
which affects the acquisition speed of the oscilloscope in real-time
mode.

Timebase Setting

The timebase setting determines the sample rate and also determines
the time width of the "display” buffer. The previous table specifies the
various timebage ranges with the respective sample rates and real-time
waveform buffer span.

The real-time mode ALWAYS acquires 8000 points on each acquisition.
These 8000 points fill up the real-time waveform buffer and determine
the 8000 point time span. However, even though 8000 points are

acquired, this does not guarantee that the "display” buffer will
automatically be filled up (before reconstruction),
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Maximum Throughput

Random Repetitive

As an example, if the sample rate of the A/D converter is 1GSa/s, each
point will be separated by Ins. At a time range of 10ns there will only
be 10 points acquired directly which fill the "display™ buffer of 500
points. The remainder of the 500 points (490) must be eomputed using
digital reconstruction filters. Of course digital reeconstruction takes
some added time, about 20 ms. Therefore the timebase range will
deiermine whether or not digital reconstruction is required. From the
previous table, note that at a display width {timebase range) of 500ns,
the sample interval will be 1ns and therefore the entire display buffer
will be filled up on a single acquisition, and digital reconstruction is
not required for this setting. At larger time ranges (greater than
500ns) the sample rate is reduced to always provide 500 points te the
"display” buffer on a single acquisition, and there is no need for
reconstruction. At time ranges smaller than 500ns {10ns-200ns), the
"display” buffer will not be filled up on a single acquisition, and
reconstruction will be required. This will require about 20ms to
perform the computations and therefore these time ranges will be
slower than those > 200ns.

At very slow time ranges (less than 1ms) the acquisition time is
affected by the pre and post trigger date storage. For example, even
though the time range is set at 1ms, the actual real-time waveform
buffer has a time span of 16ms, so at least 16ms is needed to fill the
entire real-time waveform buffer. At a time range of 50s the real-time
waveform buffer would have a span of 800s requiring almost 14
minutes to perform a single acquisition.

Belecting Time Base For Maximum Acquisition Speed: If
possible, use time ranges from 500ns through 1 ms to perform the
fastest aequisition.

For the fastest continuous thronghput, the HP E1428A should be
operated in the repetitive mode. Even though this mode is primarily
used for repetitive waveform acquisition, it can also be used for
single-shot capture. Actually, random-repetitive sampling is made up
of many single-shot captures.

The repetitive mode of acquisition is the fastest conventional
acquisition mode for a couple of reasons. First, this mode limits the
waveform record iength to 500 points. This length is often sufficient
memory depth for single pulse analysis. Less points to process will
natarally result in faster throughput. Secondly, digital filter
waveform reconstruction is not executed in the repetitive mode. Not
running the filter minimizes waveform processing dead time.
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C-14

Maximum Throughput

Random repetitive sampling is a bit more complicated than real-time
sampling, but it can have a major time savings for each acquisition
(over real-time sampling) if used properly. An important point to
remember is that in the repetitive mode a maximum of 500 points are
acquired with each acguisition. This is a big difference compared to
real-time mode which acgquires 8000 points. This saves time in
unloading the FISO= and ealibrating the data. On top of this no
digital reconstruction is reQuired in this mode. There are four
factors which determine acquisition time in random repetitive mode.

Timebase Setting

The timebase setting will affect the acquisition time, especially at
small time ranges. The sampling rate of the A/D converter varies
with time range as previously shown in the table. As previously
discussed, random repetitive sampling usually requires multiple
acquigitions to build an entire waveform. This is usually the case
since such archiiectures usuvally use a slower, less-expensive A/D
converter. However, the HP E1428A has a high speed converter which
translates into fewer acquisitions required to build up the waveform.
When posgible, the A/D converter samples at the rate needed to fill up
the 500 point buffer.

As an example, at a time range of 500us, the sample interval would
have to be 1 ps to fill up the buffer on one acquigition. This tranglates
into & sample rate of 1MSa/s. At 1GSa/s, the oscilloscope can acquire
a full buffer at a time range of 500ns. At time ranpes smaller than
this, multiple acquisitions are needed to fill np the entire buffer. Ata
range of 10ns, only 10 points will be aequired per acquisition so at
least 50 acquisitions will be needed to fill up the "display” buffer.

At very long time ranges (10ms or longer) a zignificant amount of
time is required to store pre and post trigger information which will
slow down acquisition time,

Selecting Time Base For Maximum Acquisition Speed: If
possible, use a time range of between 500ns and 1ms to obtsain the
fastest acquisition time. At smaller time ranges more acquisitions
are reguired to fill the "display” buffer, and at longer time ranges,
more time is neaded to store pre and post trigger information.
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Repetition Rate

Maximum Throughput

Completion Criteria

Another factor which affects digitization speed is the repetition rate of
the trigger event. If more than one acquisition is needed to build up
the waveform, and only one trigger comes per minute, it will take
several minutes to complete a digitization. If a trigger happens every
microsecond (1 MHz square wave) there will be many trigger events
which will not be acquired since the acquisition hardware cannot
reset itself in less than a microsecond. There will be a certain
amount of "blind" time in which triggers will not be acquired. This
is the time it takes the microprocessor to transfer and calibrate the
data from the FISO to the waveform memory, and to reset the trigger.
The shortest “blind” time on the HP E1428A is 1ms. This means that
for maximum digitization speed, a trigger should occur at a rate
faster than /1ms, or faster than 1 kHz. If the repetition rate of the
signal is slower than 1kHz, the oscilloscope may not be digitizing at
its fastest rate.

As an example, if a 1 Hz signal is used to generate the trigger, there
will be some time when the scope is waiting to get a trigger slowing
down the digitizing rate. The repetition rate is important enly at the
small time range settings because at these ranges, more than one
acquisition is neaded to complete a digitize operation. At time ranges
of 2500ns, only one acquisition is needed for a complete digitize
operation.

Trigger Repetition Rate: At time ranges < 500ns, it is important to
have a trigger that has a repetition rate of = 1kHz to ensure that the
oscilloscope does not wait a long time for the next acquisition.

Another factor which will affect digitizing speed is completion
criteria. If the scope is set to acquire 500 points at a completion
criteria of 100%, it will take much longer to digitize that signal than
one specified with a 50% completion criteria. Completion e¢riteria is
not a linear relationship, because 50% completion means that "half
the points must be "hit" befare the digitization process is complete”. It
does not specify which 50% of the 500 points must be filled. The
randomness of the trigger and sample clock time relationship
ensures that all the points will eventually be filled. This parameter
is important only at time ranges of less than 500ns, since at slower
ranges, all the points are acquired on a single acquisition (basically
100% complete).
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Does it matter how complete the waveform is? A comparison of
waveforms with different completion criteria's is shown below. In
some cases a 20% completion percentage may be all the user requires.
If the user only needs the shape of the waveform, a 40% completion
would be adequate and digitize time would be reduced.

e At 20% and 40% completion, an outline of the signal can be seen.
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* As the completion percentage increases, the waveform becomes
more discernible. At 60% and 80% completion criteria, the
waveform is very discernible.
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* A 100% completion criteria would give Little extra information, but
would take 5 times longer to digitize.
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Maximum Throughput

Averaging

Maximum Throughput

Sequential Single Shot

Selecting Completion Criteria For Maximum Digitizing
Speed: At time ranges of smaller than 500ns, use a completion
eriteria of 60% to provide a waveform with reasonable elarity if a full
500 points is not needed.

Averaging is a method which the oscilloscope uses to reduce the
amount of random noise present on the signal, and to improve
vertical resolution. If the oscilloseope is set up to average 16 times,
this means that each time point must be hit 16 times, and then use the
average of all 16 values. Averaging can increase the digitize time by
an order of magnitude. It is not recommended to use the averaging
feature unless needed to reduce noise on the signal. Averaging ¢an
improve the repeatability and accuracy of the measurement, but for
most cases such aeruracy is not needed.

Selecting Acquisition Mode For Maximum Digitizing Speed:
The acquisition mode should be set to normal or sealar unless the
signal is noisy, or if high accuracy and repeatability are required
using an averaging filter.

In sequential single-shot, only calibrated data is available without
reconstruction, Because of this, the timebase range will not affect
acquisition time, except that a larger sample period corresponds to a
longer acquisition time. The amount of dead time between
acquisitions is directly dependent upon the number of points acquired
per acquisition. This dead time is attributed to unloading the FISOs
and resetting the trigger and timebase circuitry. Short record lengths
take less time to unload.
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High Speed
Measurements

There are two steps required in making an automatic measurement.

* The first step is digitizing the waveform, or digitization. The
waveform on which the measurement will be taken must be
acquired.

. 3‘119 second step is measuring the parameter using the waveform
ata.

These are two separate steps and each require a certain amount of time
to complete. In most cases the digitization process takes longer than the
measuring process.

Once the waveform is digitized, many measurements can be taken on
that waveform without the need for a new digitization. To determine the
amouni of time required for a measurement, add the “digitize” time to
the "measure” time, Some typical numbers can be found in later in this
appendix. The measurement times are fairly constant with changes in
timebase setting. However, after each digitize and before a
measurement is performed, a table is constructed with the acquired
points. This table is only created once, so the first measurement may

take longer than subsequent ones.

A measurement is performed on the 500 points in the "display” buffer.
Even though 8000 points are acquired for a real-time or single-shot
acquisition, only the 500 points in the “display” buffer are used for the
measurement process,

Once the waveform is digitized, make as many measurements as
required on that waveform. Do no do a digitize for each measurement.

Continuous measurement mode will increase digitize times.
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Fast Throughput Summary

Note For fastest capture of single 500 point waveform see item #1 below.

For capture of one to xxx waveforms with record length selectable
from 4 to 8000 points, see item #2 below. This method does not allow
for built-in measurements to be performed.

1. Fastest Measurement Throughput and fastest capture of a
single 500 point waveform of time range 500ns or longer.

» Use repetitive sampling (TIMebase:SAMPle REPetitive)
* Turn sverages off (ACQuire:TYPe NORMal)
* Time range 2500ns (TIMebase:RANGe)

¢ After waveform is captured, perform all needed
measurements on the waveform

2. Fastest Capiure of Waveforms
* Realtime sampling (TIMebase:SAMPle REALtime)
e Raw Data mode (ACQuire:TYPe RAWData)
* Select any time range
* Waveforms can be transferred using shared RAM

3. For capture of time ranges from 10ns to 200ns, two choices
are available.

* Repetitive Sampling (TIMebase:SAMPle REPetitive): The 500
point display buffer will be filled with multiple acquisitions at
1GSa/s. Select 60% completion (acquire:complete 60) since a
higher percentage of completion takes more acquisitions and
generally doesn't produce much higher accuracy in the
measurements.

* Realtime Sampling (TTMebase:SAMPFle REALtime): An 8000
point record is acquired a 1GSa/s and then the 500 point
“display” buffer is filled using digital reconstruction.
(timebase:sample realtime)
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Typical Acquisition
and Measurement
Times

Digitize Times

Transfer Times

Measurement Times

This section compares the various digitize, measurement and

transfer timas of the HP 54510 (rack and stack), HP 54503 (rack and
stack), the E1426A (VXI), and the E1428A (VXI). The times recorded are
typical times.

The "digitize” time (in milliseconds) is the time from when the digitize
command is sent out until the Oseilloscope signals the computer that it
has completed the operation.

Digitize times were as follows:

Tima Range E1428A HP54510A | E1426A HPSASO3A
2500ns Real-Time 173 202 N/A N/A
2500 Repetitive 17 40 92 110
100 ns Real-Time 250 395 N/A N/A
100ns Repatitive @ 84 138 202 224
B0% complete

The "transfer” time (in milliseconds) is the time from when the
WAVeform:DATa? query is sent to the time all the data is transferred.
The data is transferred using "byte" format (one data byte is sent for
each data point).

Transfer times were as follows:
No. of Pownts E1428A HPS4510A |

500 points 30 30
8000 points 136 136

The "measurement” time (in millissconds) is the time from when the
measurement query is sent until the number is returned.

Measurement times were as follows:

Measurament E1428A | HP54610A | E1426A | HPE4s05A |
Vamp, Vpp, Vmax, 37 85 34 76
Vmin, Viop, Vbase
Frequency, Period 132 190 &5 107
Risatima, Falkima 93 145 103 145
Pulsewidth
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D

Programming Examples

e

Using This AppendiX This appendix explains the example programs provided with the HP
E1428A. A few of the sample programs are included in printed form for
your quick reference. This appendix contains the following sections:

* Introduction..........coceiiirmvmvivinirinorereneaes Page D-1
* Microsoft® QuickBASIC..........c..covvvviiiiiirnnnn. Page D-4
¢ Microsoft QuickC ...... ... ., Page D-5

Introduction This appendix contains example programs using the command set for
the E1428A digitizing oscilloscope. In general, the programs use the
long form of the command with each command having a separate output
statement for clarity. To optimize the program, switch to the
concatenated short form,

Two 3.5 inch floppy disks are included with this manual, one in DOS

format for the PC environment, and ore in LIF format for the HP Series
200/300 controller environment.

* The DOS disk contains all the Microsoft QuickBASIC and Microsoft
QuickC programs as well as copies of the HP-BASIC programs (HP-
BASIC will not execute an DOS).

¢ The LIF dizk contains only the HP-BASIC programs.

The sample programs are stored on the DOS disk in the following
sample directories:

o Q BASIC directory contains HP 54510 Compatible and SCPI
programs written for the PC environment in QuickBASIC.

* QUICK C directory contains HP 54510 Compatible and SCPI
programs written for the PC environment in QuickC,

* HP-BASIC directory containg HP 54510 Compatible and SCPI
examples for the HP Series 200/300 controller. These are stored on
the DOS disk using a LIF-to-DOS utility. These are the programs on
the LIF disk.

Note The majority of the programs were written in HP-BASIC, and are
included on the DOS disk as a "how-to-do" reference only,

Microsolt is a U.S. registored wrademark of Mictosoft Coporation.
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The programs are categorived by the programming language used and
by the computer system. Examples in both HP 54510 Compatible and
SCPI are in three different language platforms as follows:

* HP BASIC 5.0 running on an HP series 200/300 controlier.

* Microsoft QuickBASIC 4.5 running on a Vectra, IBM PC, or
compatible.

* Microsoft QuickC 2.5 running on a Vectra, IBM PC, or compatible.

Note To use these QuickBASIC and QuickC example programs on a PC, you
must have the HP 82335A HP-IB interface. The HP-IB Command
Library must be installed in your PC. See the manual for the 82335A for
instructions on using the library with QuickBASIC or QuickC.

There is a README file on each disk, and also in each directory, that
should be referenced for the latest information concerning the example
files. Information includes instructions concerning addresses of the

oscilloscope and the interface, ete.

A sample signal should be connected to Channel 1 of the scope with a
BNC to BNC connector or & 1:1 probe when running these programs. If 2
different probe is used, the probe attenuation value needs to be set in the
INITIALIZE function of the programs.
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HP BASIC INIT_COM - This sample program demonstrates some of the
commands used to initialize the oscilloscope, capture data, and make
parametric measurements.

The example is written using:
* an HP-IB select code of 7, primary address of 09, and secondsry address of 01 for the Oscilloscope

* an HP Series 20(/300 Computer with HP BASIC
¢ An HP HP 8116A or snitable Pulse Generator

Execute:

10 LTHIT_COM HP Basic Compatible program
20 H

30 IMARIN PROGRAM

40 1

50 CLEAR BCREEN
60 PRINT "This example program will perform the following tasks:™

70 PRINT * a. injtfalize the interface and scope
a0 PRINT ™ b. digitize signal

90 PRINT " €. measure and print the {requency "
160 PRINT

110 PRINT

120  PRINT "Bafore running this sample program, set addresses to your"
130 PRINT "system configuration. This sample progzam ASSIGNS®

140 PRINT Isc to 7 {HP_IB interface)”®

150 PRINT * Scops to 70%01"

160 PRINT

170 FRINT "PRESS Continue WHEN READY TO STRART™

180 PAUSE

180 GOSUR Initialize 'inicialize interface and scope
200 GOSUB Get_waveform tdigitize signal

210 GOSUB Measure !measure and print frequency
220 STOP

230 !

240 1INITIALIZE INTERFACE AND SCOPE

250 1

260 Initimlize: !

27 ASSIGN AScope TD 709021 {scope address

280 ASSIGH QIsc TO 7 'HP-IB address

290 CLEAR QIsc ‘clear HPIB interfacs

300 QUIPYUT @sScope;™:SYSTEM:LANG COMP™ !set language Lo compatible
310 HAIT 1 'HAIT 1 SEC FOR LANGUAGE SWITCRH
320 QUTPUT AScope;"*RST" !sat scope to default config
330 QUTPUT @Scope;":AUTOSCALE™ AUTCSCALE

340 QUTPUT @Scopa;":5YST:HEADER OFF* tturn headers off

350 !

3&0 IThe following acquire subsystem commands are used to specify
310 !'the acquiszition mode, percent completion, and number of points
380 ifor the DIGITIZE. Thesa are the defaults set by the *R5T, but
%0 'are included hare to stress the fact that you can contrel them.
400 1

410 OUTPUT #Scope;*:ACOUIRE:TYPE NORMAL™ Inormal acquisition mode
420 OUTPUT @Scope;™:RCQDIRE:COMPLETE 100" 1004 cempletion criteria

430 OUTPUT @Szopa;*:ACQUIRE:POINTS Sdo 1500 points acgquired

340 CLEAR SCREEN fclear screen

450 RETUEM

269 !

470 IDIGITI2E waveform to acquire data and stop scope for further
480 lanalysiz and measurement,

490 1
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SO0 Get_wavetorm: !
510 SUTEOT @Scope;":WAVEFORM: SOURCE CHAN1™ !set source to channel 1

520 QUTPUT AScope; ":RIGITIZE CHANL® !macro te acquire data & stop
530 RETURN

540 !

550 'thave scope to a freguency measuremnent and read results inro
560 fcontroller.

570 !

580 Measure: !

5490 QUTPUT AScope;":MEASURE:FREQUENCY2" 1FREQUENCY gquery

600 ENTER @Scope;Value 'read from scope

610 PRINT “Frequency = ":value;"Hz"

620 OUTPUT @Scope;":MEASURE:VPPR?™ IVpp query

&30 ENTER @Scope;VEp

640 PRINT “Vpp = “;Vpp;™ V"
650 RETORH

6860 END

D-4 Programming Examples
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Microsoft INIT.BAS - This sample program demonstrates some of the

QuickBASIC commands used to initialize the oscilloscope, capture data, and make

parametric measurements.

The example is written using:

¢ an HP-IB select code of 7, primary address of 09, and secondary address of 01 for the Oscilloseope

¢ an Vectra, IBM PC, or compatible with Microsoft QuickBASIC 4.5
+* An HP HP 8116A or suitable Pulse Generator
Execute:

DECLARE SUB get.waveform ()
DECLARE 5UB measure ()
DECLARE SUB Initialize ()
DECLARE SUB send (emids)

1 ]

‘Filename : \QB=-HPIB\INIT_COM.basg
1

REM SINCLUDE: ‘'c:\hpib\gbsetup"'
DIM SHARED iscié, scoped

cLs 'clear screen

PRINT "This example program will perform the following tasks:”™

PRINT * a. initialize the interface and scope”

PRINT = b, digicize signal"®

PRINT = c. measure and print the frequency*

PRINT

PRINT "The sample program assumes the following address settings:™

PRINT = HP-IB interface select code = 3 value of izcf in main program®
PRINT = scope address = 30901 value of scoped in main program™
PRINT *set these variables as needed for your system.™

PRINT

PRINT *"PRESS: 1 TO CONTIRUE"™

PRINT ™ 2 TO TERMINATE"™

PRINT ™"2";

BEEP

LINE INPUT cmd$
IF cmds = =2" THEN SYSTEM

isceé = 3 '"HP-IB interface select code
scopes = 30901 ‘scope address
CALL Initialize 'initialize interface and scope
CALL get.waveform ‘tell scope to acquire data
CALL mmasurs 'measure fraquency of input signal
END
S5UB get.waveform

send (";digitize channell™) 'tell scope to acquire data
END 35UB

SUB Initialize
SHARED pcib.err, pcib.baserr, noerr

CALL icreset(isceé) ‘ser interface to starc-up state
IF pcib.err <> noerr THEN ERROR pcib.baserr ‘check for error

Programming Example
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timecut?! = 10!
CALL iotimeocut {iscé, timecut!} 'set timecut to 10 szeconds
I¥ peib.ary <> noarr THEN ERROR pcib.baserr 'check for error

CALL ioclear(isci) lelear devices attached to the intarfaces tc known
£CATS
IF pcib.arr <> noerr TEEN ERROR pcib.baserr 'check for error

gsend (™:system:langquage comap™) 'sat 54510 compatiblelanguage

CLE

PRINT "one second wait required for language switch. PRESS Enter TO CONTIRUE"
BEEP

LINE INPUT dummy$

LS

send {(™*cls") 'clear status registers
sand (%*RSTY) ‘resat the scope

send {":autcscale”) 'autoscale the input signal
send (":system:header offL™) 'turn headers off

'"The feollowing acguire subsystem commands are used to specify

'the acquisition mode, percent completlen, and number of points
'for the DIGITIZE. Thexe are the defaults sat by the *RST, but
‘are included here t¢ stress the fast that you cen control them.

send {":acquire:cype normal™) '‘normal acguisition mode
sand {(":acquire:complate 100") '100% completion criteria
send {":acquize:points 500") '"500 points acquired
cLs ‘clear PC screen

END EDB

SUB maasura
SHARED pelb.arr, pcib.baserr, noerr

send {":measure;{requency>") '"Query for resunlt of fragquency mesurement
CALL loenter(scoped, freq!) 'Get the number from the scopa

IF peib.arr «> noesrr THEN ERROR pcib.baserr 'Check Lif any errer occur

PRINT "Freguency = "“; freq!; " Hz® 'Print out the result

send {"ineasure:vpp?™) 'query for result of Vpp

CALL iocenter{scopeé, vpp'} ‘get result from scope

IF pcib.exrr <> noerr THEN ERROR pcib.baserr
PRINT ~Vpp = "; vppl; ™ V-
END SUB

SUP =and {(cmd$)
SHARED pecib.err, pecib.baserr, nosrr

GALL iccutputs(scopes, omd$, LENicmd$)) 'send command %o scope
IPF pcib.erxr <> noerr TEEN ERROR peib.baserr '‘check for any error
END S0B
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Microsoft
QuickC

parametric measurements.

The example iz written using:
e an HP-IB select code of 7, primary address of 09, and secondary address of 01 for the Oscilloscope
¢ an Vectra, IBM PC, or compatible with Microsoft QuickC 2.5
* An HP HP 8116A or suitabie Pulse Generator

Execute:

#include
¥incluae
#include
#include

*ci\ge25\chpib.h®
"oivge2Siefunc. . h”
zgraph.h>
<stdic.h>

sand {char “cmd);
initialize{);
get_waveform{);

maagurel};
;t
Filename : \QUICK C¢h\Init.c
=/
$define ISC L /* salect code of HP-IB interface */
#daefine SCOPE A06501L /* address of scopas */
#define TRUE 1
maini)
{
char ch;
_clearscreen (_GCLEARSCREEN) ; /* clear sereen of PC */
printf {"This example program will perform the following tasks:\n");
printf (" 1. initialize the interface and scope’\n™);
printf (* 2. digitize the signalln");
printf (" 3. measure and print the frequency and VPP\n");
printf ("The sample program assumes the following address sattings:\n");
printf (" HP-1B interface select code = 3 value defined by ISC\n™);
printf (" $cope address = 30901 value defined by SCOPEAn");
printf ("Set these constants in the define statements for your system\n");
printf ("PRESS Enter TO CONTINUE OR Ctrl C TC TERMINATEAn\n");
ch = getchi):
inicialize{); /* initialization of interface { sgcope */
get_warveform() /* tell scope to gat waveferm */
measure(); /* make measurement and print result =/

}

error_handler (int error, char *routine)

{

char eh;

if (error
{

!= NOERR)

printf{"Errer in ecall to s \n", routine);
printf{™%d %3 \n", error, errsirlerroril:;
printf (“Press Enter to concinue: “);

scanf ("%c",é&ch):

Programming Exampile
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initiaslizen
{

char chy

error_handler (IORESET {ISC), "ioraset™}: /* reset interface */
error_handler {ICTIMEQUT (ISC, (doublejld), “iotimeout"); /* timeour =/
error _handler (IOCLEAR(ISC), “icclear”); /* clear interface */
send (":aystem:language comp®); /* 54310 compatiblex/

printf (“one second wait need to parform language switch\n™);
printf (“PRESS Enter TO CONTINUE OR Ctrl € TO TERMINATEAn™):
ch = getch(};

send {™=R5T"); /* reset scope to default */
send {"+CLS"); /* glear status reglsters =/
send (":autoscale™); /* autoscale input signal */
sand {(":aystam:headar of f*); /* turn headars off 4
_clearscreen{_GCLEARSCREEN) : /* clear screen of PC *7
1
get_waverform()

{
send (":digitize channell");
}

measurel)
{
float freq,vpp:
send (":measure:fraquency?™); /* gquery frequency of input signal =/
error_handler (IOENTER {SCOPE, sfreq), "“iocenter"); /* get thes Ireq. from scope *f
/* noted
that freq must be passed by ref =/
princf (“Frequency = % Kz \n", freql; /* print it out »/
send {(™:measure:vpp?"); /™ quecy Vpp of input signal */
error_handler (IOENTER (SCOPE, svpp). "foenter®): /* get vpp from tcépe ¥/
printf (“Vpp = %L V \n",vpp); f* print Vpp */

}

sand (char *cmd)

{ /* this subroutine send the char string pointed by cmd to scope */
error _handler (IOOUTPUOTS (SCOPE, eomd, strisndemdl), emd);

}
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Cabling Guidelines, 2-5

CALCulate Subsystem, 6-6
‘DATA?, 6-6
‘MATH:STATe, 6-8
MATH:STATe?, 6-8
:MATHI[:EXPression], 6-7
1STATe, 6-9
‘STATe?, 6-9

index - 1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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CHANnel:DELay, 4-133
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‘DCALibration, 4-140, 6-157
JINPut, 6-148
INPut:AD, 6-149
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INPut:LTRigger, 6-153
ANPut:OFFSet, 6-154
INPut:-TNULY, 6-155
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‘PCALibration:ATTenuation:INPut, 6-11
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:OFFSet, 4-22
:{0OFFSet?, 4-22
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:PROBe?, 4-23
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:RANGe?, 4.24
:TTL, 4-25
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Operating, A-3-
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C — Continued C — Continued

*CLS, 4-224, 4-236, 6-208, 6-217 Commands — Continued

Clearing Error Queue, 4-158, 6-175 CALijbrate:REPort?, 4-13

Command CALibrate:SCALibration:BCALibration, 4-13
Cross Reference CALibrate:SCALibration:DCALibration, 4-14

COMPatible to HP 545104, 4-222
COMPatible to SCPI, 4-218
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Common, 4-1
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CALibrate:PCALibration:ATTenuation:
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CAlLibrate:PCALibration:TNULI,

412
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CALibrate:TNUL, 4-17
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614
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CHANnel:COUPling, 4-18
CHANnel:COUPling?, 4-19
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CHANnel:RANGe, 4-24
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CONFigure, 6-17
CONFigure:AC, 6-19
CONFigure:AMPLitude, 6-20
CONFigure[:DC], 6-21
CONFigure:DCYCle, 6-22

index - 3

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



C — Continued

Commands — Continued
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MEASure:ALL?, 4-35
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Commands — Continued
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MEASure:NWIDth, 4-55
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MEASure:POSTfailure, 4-60
MEASure:POSTYailure?, 4-60
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MEASure:PREShoot?, 4-61
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MEASure:PWIDth?, 4-63, 6-84
MEASure:RESults?, 4-64
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MEASure:TMINimum?, 4-70, 6-93
MEASure: TSTArt, 4-71
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MEASure:TSTOp, 4-72
MEASure. TSTOp?, 4-72
MEASuare:TVOLt?, 4-73
MEASure:UNITs, 4-74
MEASure:UNITs?, 4-74
MEASure:UPPer, 4-75
MEASure:UPPer?, 4-75
MEASure:VACRms, 4-76
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MEASure:VAVerage, 4-78
MEASure:VAVerage?, 4-78
MEASure:VBASe, 4-79
MEASure:VBASe?, 4-79

MEASure:VRELative?, 4-86
MEASure:VRMS, 4-87
MEASure:VRMS?, 4-87
MEASure:VSTArt, 4-88
MEASure:VSTArt?, 4-88
MEASure:VSTOp, 4-89
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MEASure:VSTOp?, 4-89
MEASure:VTIMe?, 4-89
MEASure:VTOP, 4-50

MEASure:VTOP?, 4-80

MEASure:WCOMpare:ALLowance, 4-91
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491

MEASure:WCOMpare:COMpare, 4-92
MEASure:WCOMpare:COMpare?, 4-92
MEASure:WCOMpare:DESTination, 4-93
MEASure:WCOMpare:DESTination?, 4-93

MEASure:WCOMpare:POSTYailure,

4-94

MEASure:WCOMpare:FOSTfailure?, 4-94

MEASure:WTESLt, 4-95

MEMory, 4-97, 6-94
MEMory.VME:ADDRess, 4-100, 6-97

MEMory:-VME:ADDRess?, 4-100, 6-97

MEMory:-VME:MAP?, 4-101, 6-98
MEMory:VME:SIZE, 4-103, 6-100
MEMory:-VME:SIZE?, 4-103, 6-100
MEMory:VME:STATe, 4-104, 6-101
MEMory:-VME:STATe?, 4-104, 6-101
Maultiple, 4-¢, 6-4

OUTPut, 4-105, 6-102
OUTPut:ECLTrg(:5TATe), 4-105, 6-1
OUTPut:ECLTrg{:STATe]?, 4-106, 6-

03
108

OUTPut:EXTernal[:STATe], 4-106, 6-104
OUTPut:EXTernal[:STATe]?, 4-107, 6-104

OUTPut{:STAT¢€], 4-107, 6-105
QUTPut[:STATe]?, 4-107, 6-105
POWerup, 4-115
POWerup?, 4-115
Quick Reference
Common, 4-236, 6-217
COMPatible, 4-225
SCPI, 6-207
READ?, 6-106
Root Level, 4-108
RUN, 4-116
RUN?, 4-116
Selecting
COMPatible, 14
SCPL 15
[SENSe:1, 6-108
[SENSe:JAVERage, 6-109
[(SENSe:JAVERage:COUNt, 6-102
[SENSe:JAVERage:COUNt?, 8-110
[SENSe:]JAVERage[:STATe), 6-111
[SENSe:]JAVERage{:STATe]?, 6-111
{SENSe:1AVERage:TYPE, 6-112
[SENSe:JAVERage.TYPE?, 6-113
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C — Continued

Commands — Continued

[SENSe:JCORRection, 6-113
[SENSe:JCORRection:AFACtor, 6-114
[SENSe:ICORRection:AFACtor?, 6-114
[SENse:]DETector, 6-115
[SENse:JDETector{:FUNCtion], 6-115
[SENse:]DETector[:FUNCtioni?, 6-116
[SENse:JDETector:MODE, 6-115
[SENse:]DETector-MODE?, 6-117
[SENSe:)INPut, 6-118
[SENSe:JiNPut:COUPling, 6-118
[(SENSe:JINPut:COUPling?, 6-118
[SENSe:]INPut:FILTer:HPASs{:STATe],
6119
[SENSe:]INPut:FILTer:HPASs[:STATe]?,
6119
[SENSe:lINPut:FILTer[:LPASs)(:STATe],
6-120
{SENSe:JINPut:FILTer{:LPAS:2][:STATe]?,
6-120
[SENSe:]INPut:IMPedance, §-121
(SENSe:lINPUL:IMPedance?, 6-121
[SENSe:JINPut[:STATe]), 6-122
{SENSe:]INPut[:STATe)?, 6-122
[SENSe:ISWEep, 6-123
[SENSe:1SWEep:POINtg, 6-124
[SENSe:]SWEep:POINts?, 6-124
[SENSe:}SWEep:POINts:COMPlete, 6-125
[SENSe:}SWEep:POINts:COMPlete?, 6-125
[SENSe:]1SWEep:TIME:CENTer, 6-126
[SENSe:]SWEep:TIME:CENTer?, 6-126
[SENSe:1SWEepTIME:DELay, 6-127
[SENSe:1SWEep:TIME:DELay?, 6-127
[SENSe:)SWEep:TIME:DELay:LINK, 6-128
[SENSe:]SWEep:TIME:DELay:LINK?, §-128
[SENSe)SWEep.TIME:RANGe, 6-129
[SENSe:]1SWEep:TIME:RANGe?, 6-129
[SENSe:]SWEep.TIME:SPAN, 6-130
[SENSe:1SWEep: TIME:SPAN?, 6-130
[SENSe:)SWEep:TIME:STARt, 6-131
[SENSe:]SWEep:TIME:STAR{?, 6-131
[SENSe:}lSWEep.TIME:STOP, 6-132
[SENSe:1SWEep:TIME:STOF?, 6-132
[SENSe:]JVOLTage, 6-133
[SENSe:]VOLTage:RANGe:LOWer, 6-133
[SENSe:]VOLTage:RANGe:LOWer?, 6-134
[SENSe:])VOLTage:RANGe:OFFSet, 6-135
[SENSe:]lVOLTage:RANGe:OFFSet?, 6-135
[SENSe:]VOLTage:RANGe[:PTPeak], 6-136
[SENSe:JVOLTage:RANGe[:PTPeak)?, 6-137
[SENSe:]VOLTage:RANGe:UPPer, 6-137

6 - Index

C — Continued

Commands -~ Continued

[SENSe:]VOLT age:RANGe:UPPer?, 6.138
SERial, ¢-117
STATus, 4-118, 6-139
STATus:OPERation: CONDition?, 6-142
STATus:OPERsation:ENABle, 6-142
STATus:OPERation'ENABle?, 6-143
STATus:OPERationf: EVENt]?, 6-143
STATus:PRESet, 6-143
STATus:QUEStionable, 6-1456
STATus-:QUEStionable:CALibration, 6-147
STATus:QUEStionable:CALibration
:DCALibrstion, 6-157
STATus:QUEStionable:CALibration
INPut | EXTernal, 6-148
STATus'QUEStionable:CALibration:INPut
:AD, 6-149
STATus:QUEStionable:CALibration:INPut
:DELay, 6-150
STATus:QUEStionable:CALibration:INPut
:GAIN, 6-151
STATus:QUEStionable:CALibration:INPut|
EXTernal:HYSTeresis, 6-152
STATus:QUEStionable:CALibration:INPut
:LTRigger, 6-153
STATus:QUEStionable:CALibration:INFPut
‘OFFSet, 6-154
STATus:QUEStionable:CALibration:INPut2
| EXTernal: TNULL, 6-155
STATus:QUEStionable:CALibration:INFut
TRIGger, 6-156
STATus:QUEStionable:CALibration
‘PROBe, 6-158
STATus:QUEStionable:CONDition?, 6-146
STATus:QUEStionable:ENABle, 6-146
STATus:QUEStionable:ENABle?, 6-146
STATus:QUEStionable:EVENt]?, 6-146
STATus:QUEStionable:TEST, 6-159
STATus:QUEStionable: TEST:ACQuisition,
6160
STATus:QUEStionable:TEST:ACQuisition
:AD, 6-161
STATus:QUEStionable. TEST:ACQuisition
:ATRigger, 6-162
STATus:QUEStionable.: TEST:ACQuisition
DA, 6-163
STATus:QUEStionable . TEST:ACQuisition
:LTRigger, 6-164
STATus:QUEStionable TEST:ACQuisition
TIMebase, 6-165
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C — Continued

Commands — Continued

STATus:QUEStionable:TEST:ACQuisition
TEMebasze:INTerpolator, 6-166
STATus:QUEStionable:TEST:-RAM, 6-167
STATus:QUEStionable:TEST:RAM
:ACQuisition, 6-168
STATus:QUEStionable. TEST:RAM
:NVOLatile, 6-169
STATus:QUEStionable:TEST:RAM
*SYSTem, 6-170
STATus:QUEStionable . TEST:ROM, 6-171
STATus:QUEStionable:TEST:ROM
NFRotect, 6-172
STATus:QUEStionable:TEST:ROM
SYSTem, 6-173
STOP, 4-119
STORe, 4-120
SUMMary, 4-123
SUMMary:CONDition?, 4-129
SUMMary:ENABIe, 4-129
SUMMary:ENABIle?, 4-129
SUMMazry(:EVENt]?, 4-129
SUMMary:PRESet, 4-126
SUMMary:QUEStionable, 4-128
SUMMary.QUEStionable:CALibration, 4-130
SUMMary:QUEStionable:CALibration
:CHANnel | EXTernal, 4-131
SUMMary:QUEStionable:CALibration
:CHANnel:AD, 4-132
SUMMary:QUEStionable:CALibration
:CHANnel:DELay, 4-133
SUMMary:QUEStionable:CALibration
:CHANnel:GAIN, 4-134
SUMMary:QUEStionable:CALibration
:CHANnel:LTRigger, 4-136
SUMMary:QUEStionable:CALibration
:CHANnel:OFFSet, 4-137
SUMMary:QUEStionable:CALibration
:CHANnel2 | EXTernal:TNULI, 4-138
SUMMary.QUEStionable:CALibration
:CHANnel | EXTernal:TRIGger, 4-139
SUMMary:QUEStionable:CALibration
:DCALibration, 4-140
SUMMary:QUEStionable:CALibration
PROBe, 4-141
SUMMary:QUEStionable:CALibration
:CHANnel | EXTernal:HYSTeresis, 4-135
SUMMary-QUEStionable.TEST, 4-142
SUMMary:QUEStionable:TEST
:ACQuisition, 4-143
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Commands -— Continued

SUMMary:QUESticnable:TEST:ACQuisition
AD, 4.144

SUMMary:QUEStionable:TEST:ACQuisition
:ATRipger, 4-145

SUMMary:QUEStionable:TEST:ACQuisition
DA, 4-146

SUMMary:QUEStionable:TEST:ACQuisition
:LTRigger, 4-147

SUMMary:QUEStionable:TEST:ACQuisition
“TIMebaze, 4-148

SUMMary:QUEStionable:TEST:ACQuisition
TIMebase:INTerpolator, 4-149

SUMMary:QUEStionable:TEST-RAM, 4-150

SUMMary:QUEStionable:TEST:RAM
:ACQuisition, 4-151

SUMMary:@UEStionable: TEST:RAM
{NVOLatile, 4-152

SUMMary:QUEStionable:TEST:RAM
8YSTem, 4-153

SUMMary:QUEStionable:TEST:ROM, 4-154

SUMMary:QUEStionable.TEST:-ROM
:NPRotect, 4-155

SUMMary:QUEStionable.TEST:ROM
:SYS5Tem, 4-156

SYSTem, 4-157, 6-174

SYSTem:AUToscale, 6-174

SYSTem:ERRor?, 4-158, 6-175

SYSTem:HEADer, 4-159

SYSTem:HEADer?, 4-159

SYSTem:LANGuage, 4-160, 6-176

SYSTem:LANGuage?, 4-160, 6-176

SYSTem:LONGform, 4-161

SYSTem:LONGform?, 4-161

SYSTem:NVPRotect:PASSword, 4-162, 6-177

SYSTem:NVPRotect[:STATe], 4-163, 6-178

SYSTem:NVPRotect[:STATe]?, 4-163, 6-178

SYSTem:SERial, 6-179

SYS8Tem:SET, 6-180

SYSTem:SET?, 6-180

S5YSTem:SETup, 4-164

SYSTem:SETup?, 4-164

SYSTem:VERSion?, 6-181

TER?, 4-121

TEST, 4-163, 6-178

TEST:ACQ, 4-165, 6-182

TEST:RAM, 4-166, 6-183

TEST:ROM, 4-1686, 6-183

TEST.TALL, 4-167, 6-184

TIMebase, 4-1638

TIMecbase:DELay, 4-169
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C — Continued C — Continued

Commands — Continued
TRIGger:0CCurrence?, 4-193
TRIGger:0CCurrence:SLOPe, 4-194
TRIGger:0CCurrence:SLOPe?, 4-194
TRIGger:0CCurrence:SOURce, 4-195
TRIGger:0CCurrence:SOURce?, 4-195

Commands — Continued
TIMebase:DELay?, 4-169
TIMebase:MODE, 4-170
TIMebase:MODE?, 4-170
TIMebase:RANGe, 4-171
TIMebasa:RANGe?, 4-171

TIMebase:REFerence, 4-172
TIMebase:REFerence?, 4-172
TIMebase:SAMPle, 4-173
TiMehase:SAMPIe?, 4-173

TIMebase:CLOCk:IMPedance, 4-174
TIMebase:CLOCk:TMPedance?, 4-174

TIMebase:CLOCk:LEVel, 4-175
TIMebase:CLOCk:LEVel?, 4-175
TIMebase:CLOCk[:MODe), 4-176
TIMebase:CLOCK{:MODe]?, 4-176
TRACe, 6-185

TRACe[:DATA], 6-186
TRACe[:DATA]?, 8-188
TRACe:POINts?, 6-191
TRACe:PREamble, 6-192
TRACe:PREamble?, 6-193
TRIGger, 4-177, 6-194
TRIGger.CENTered, 4-178
TRIGger:CONDition, 4-178
TRIGger:CONDition?, 4-179
TRIGger:COUPling, 4-180
TRIGger.COUPling?, 4-180
TRIGger:DELay, 4-181
TRIGger:DELay?, 4-181
TRIGger:DELay:SLOPe, 4-182
TRIGger:DELay:SLOPe?, 4-182
TRIGger:DELay:SOURce, 4-183
TRIGger:DELay:SOURce?, 4-183
TRIGger:ECOunt, 6-195
TRIGger:ECOunt?, 6-195
TRIGger-FIELAd, 4-184
TRIGger-FIELQ?, 4-184
TRIGger:HOLDoff, 4-185
TRIGger: HOLDoff?, 4-185
TRIGger:HYSTeresis, 6-186
TRIGger:HYSTeresis?, 6-186
TRIGger:LEVel, 4-186, 6-197
TRIGger:LEVel?, 4-186, 6-197
TRIGger.LINE, 4-187
TRIGger:LINE?, 4-187
TRIGger:LOGic, 4-188
TRIGger:LOGic?, 4-188
TRIGger-MODE, 4-189
TREGger:MODE?, 4-192
TRIGger-OCCurrence, 4-193

8 - Index
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TRIGger:PATH, 4-196
TRIGger:PATH?, 4-196
TRIGger:POLarity, 4-187
TRIGger:POLarity?, 4-197
TRIGger:QUALIify, 4-198
TRIGger:QUALIify?, 4-198
TRIGger:SENSitivity, 4-199
TRIGger:SENSitivity?, 4-199
TRIGger:SLOPe, 4-200, 6-198
TRIGger:SLOPe?, 4-200, 6-198
TRIGger:SOURce, 4-201, 6-199
TRIGger:SOURce?, 4-201, 6-199
TRIGger:STANdard, 4-202
TRIGger:STANdard?, 4-202
Upper Case 4-2, 6-2

VIEW, 4-122

WAVeform, 4-203
WAVeform:COUNt?, 4.203
WAVeform:DATA, 4-204
WAVeform:DATA?, 4-205
WAVeform:FORMat, 4-206
WAVeform:PORMat?, 4-207
WAVeform:BYTeorder, 4-208
WAVeform:BYTeorder?, 4-208
WAVeform:POINts?, 4-209
WAVeform:PREambie, 4-210
WAVeform:PREamble?, 4-211
WAVeform:SOURee, 4-212
WAVeform:SOURce?, 4-212
WAVeform: TYPE?, 4-213
WAVeform: XINCrement?, 4-216
WAVeform:XORigin?, 4-215
WAVeform XREFerence?, 4-216
WAVeform: YINCrement?, 4-216
WAVeform:YORIgin?, 4-216
WAVeform:YREFerence?, 4-217

Common (*) Command

*CLS, ¢-224, 4-238, 6-205, 6217

*ESE <mask>, 4-224, 4-236, 6-205, 6-217

*ESE?, 4-2224, 4-236, 6-205, 6-217
*ESR?, 4-224, 4-236, 6-205, 6-217
Format

COMPatible, 4-1

SCP1, 6-1
*DN?, 4-224, 4-236, 6-205, 6-217



C — Continued

Common {*) Command — Coentinued

*LRN?, 4-224, 4-236, 6-205, 6-217
*OPC, 4-224, 4-236, 6-205, 6-217
*OPC?, 4-224, 4-236, 6-205, §-217
Quick Reference, 4-236, 6-217
*RCL <n>, 4-224, 4-236, 6-205, 6-217
Reference

COMPatible, 4-224

SCPFI, 6-205
*RST, 4.224, 4-236, 6-205, 6-217
*SAV <n», 4224, 4-236, 6-205, 6-217
*SRE <mask>, 4-224, 4-236, 6-205, 6-217
*SRE?, 4.224, 4-236, 6-205, 6-217
*STB?, 4-224, 4-238, 6-205, 6-217
*TRG?, 4224, 4-236, 6-205, 6-217
*TST?, 4-224, 4-236, 6-205, 6-217
*WAL 4-224, 4-236, 8-205, 6-217

COMPatible

Abbreviated Commands, 4-2
Acquisition, 3-22
Calibration Procedure
Delay, 3-8
Logic Trigger, 3-12
Time Null, 3-10
Vertical, 3-6
Command -
Format, 1-5, 4-1
Reference, 4-4
Separator, 4-2
Types, 4-1
Commands, 1-4, 3-1
Common Command Reference, 4-224
Cross Reference to HP 54510A
Commands, 4-222
Cross Reference to SCPI Commands, 4-218
Digitize, 3-22, 3-23
Disposition, 3-23
Error Messages, B-1
Examples
Digitize a Waveform, 3-24
Fall Time Measurement, 3-32
Frequency Measurement, 3-30
Limit Testing, 3-38
Using Delay Trigger, 3-36
Firmware Calibration, 3-6
Implied Commands, 4-2
Measurement
Considerations, 3-15
Examples, 3-29
Sequence, 3-5
Setup, 3-21

C — Continued

COMPatible — Continued
Qscilloscope Setup, 3-16
Performing a Measurement, 3-27
Querying the Oscilloscope, 3-43
Quick Reference, 4-225
Recalling and Saving States, 3-40
Recalling and Storing Waveforms, 3-41
Register Diagram, 4-128
*RST (Reset) Conditions and Values, 3-3
Reset Conditions, 3-3
Starting a Measurement, 3-15
Storing States, 3-40
Time Base Setup, 3-18
Trigger Setup, 3-19
Unknown Input Signal, 3-15
Vertical Setup, 3-16

COMPare, 4-37

COMPare?, 4-37

Comparison HP 54510-E14284, C-20

Compatible Commands, 3-1

COMPlete, 4-6, 6-125

COMPiete?, 4-6, 6-125

Completion
Criteria, C-15

CONDition?, 4-129, 4-178, 4-179, 6-142, 6-146

Conditions, *RST {Reset)
COMPatible, 3-3
SCPL, 5-3

CONFigure, 6-17
:AC, 6-19
:AMPFLitude, 6-20
(:DC], 6-21
:DCYCle, 6-22
:FALL:OVERshoot, 6-24
:FALL:PREshoot, 6-25
:FALL:TIME, 6-26
:FREQuency, 6-28
:FTIMe, 6-29
:HIGH, 6-31
:LOW, 6-32
‘MAXimam, 6-33
:MINimum, 6-34
:NDUTycycle, 6-35
:NWIDth, 6-36
:PDUTyceycle, 6-38
:PERiod, 6-40
:PWIDth, 6-41
:RISE:OVERshoot, 6-43
‘RISE:PREShoot, 6-44
:RISE.TIME, 6-45
:RTTMe, 6-47
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C - Continued

CONFigure — Continued
TMAXimum, §-49
TMINimum, 6-50
CONFigure?, 6-18
Configuring the Oscilloscope Module, 2-1
Connecting User Inputs, 2.6
Considerations, Measurement
COMPatible, 3-15
SCPL, 5-15
CONTinuous, 6-56
CONTinuous?, 6-57
Correction Setup, 5-17
CORRection:AFACtor, 6-114
CORRection:AFACtor?, 6-114
COUNt, 4-7, 6-109
COUNt?, 4-7, 4-208, 6-110
COUPling, 4-18, 6-118
COUPling?, 4-19, 6-118
Cross Reference
COMPatible to HP 54510A Commands, 4-222
COMPatible to SCPI Commands, 4-218
SCPI to COMPatible Commands, 6-200
CURSoy?, 4-38

DA, 4-146, 6-163

Data to the Controller, example of, 3-24, 5-25

DATA, 4-204

DATA?, 4-205

DATA?, 6-6

[:DATA], 6-54, 6-186

[:DATAJ}?, 6-55, 6-188

[:DC), 6-21

[:DC]?, 6-63

DCAlLibration, 4-14 4-140, 6-13, 6-157

DCYCle, 6-22

DCYCle?, 6-64

Definable Measurement Threshoids, A-7

DEFine, 4-39

DEFine?, 4-40

Definition, Instrument, 1-3

Delay Calibration Procedure,
COMPatible, 3-8
SCPI, 5-8

Delay Trigger, example of, 3-36

DELay, 4-14, 441, 4-133, 4-169, 4-181, 6-13,
6-127, 6-150

DELay?, 4-42, 4.169, 4-181, 6-127

DELay:LINK, 6-128

DELay:LINK?, 6-128

10 - index
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D — Continued

DELay:SLOPe, 4-182
DELay:SLOPe?, 4-182
DELay:SOURee, 4-183
DELay:SOURce?, 4-183
Delayed Trigger, A-5
Delta t, A-7
Delta V, A-7
Desacription

General, 1-1

Oscilloscope, 1-1
DESTination, 4-43
DESTination?, 4-43
DETector Subsystem, 6-115
DETector(:FUNCtion], 6-116
DETector{ :FUNCtionl?, 6-115
DETector-MODE, 6-115
DETector-MODE?, 6-117
Diagram

QOscilloscope Module Block, 1.2

Register

COMPatible, 4-127
SCP1, 6-145

DIFF, 4-27
Digitize

COMPatible 3-23

SCP1, 5-23

Times Typical, C-20

Waveform, example of, 3-24, 5-25
DIGitize, 4-112
Digitizing Waveforms, 3-22, 5-22
Discrete Parameters, 4-3, 6-3
DISPlay

Subsystem, 4-26
Digposition

COMPatible, 3-23

SCPI, 5-24
DOUTput, 4-15, 6-14

ECL, 4-19

ECLTrgl:STATe], 4-105, 6-103
ECLTrgl:STATe)?, 4-106, 6-103
ECOunt, 6-195

ECOunt?, 6-195

ENABIle, 4-129, 6-142, 6-146
ENABIle?, 6-143, 6-146
Environmental Conditions, A-%



E - Continued

Error
Messages
COMPatible, B-1
SCPIL, B-3
Numbers, B-1
Quene, 4-158, 6-175
ERRor?, 4-158, 6-175
*ESE <mask>, 4-224, 4-238, 6-203, 6-217
*ESE?, 4-224, 4-236, 6-205, 6-217
*ESR?, 4-224, 4-236, 6-205, 6-217
ESTArt, 4-48
ESTArt?, 4-46
ESTOp, 447
ESTOp?, 4-47
[:(EVENLt]?, 4-129, 6-143, 6-146
Example of
COMPatible Measurement, 3-29
Digitize a Waveform, 3-24
Fall Time Measurement, 3-32
Freguency Measurement, 3-30
Jitter Measurement, 3-34
Limit Testing, 3-38
Programming, D-1
Send Data to the Controller, 3-24
Using Delay Trigger, 3-36
SCPI Measurement, 5-31
AC Voltage Measurement, 5-38
Digitize a Waveform, 5-25
Fall Time Measurement, 5-36
Period Measurement, 5-32
Rise Time Measurement, 5-34, 5-36
Send Data to the Controller, 5-25
Using a Backplane Trigger, 5-40
[:EXPression], 6-7
EZTernall:STATe), 4-106, 6-104
EXTernall:STATe]?, 4-107, 6-104

F

Factory Setting,
Address Switch, 2-2
Bus Request, 2-3
Grant Level, 2-3
Non-Volatile RAM, 24
Fall Time Measurement, example of
COMPatible, 3-32
SCPIL, 5-36
FALL
{OVERshoot, 6-24
‘OVERshoot?, 6-66

F — Continued

FALL — Continued
‘PREshoot, 6-25
‘PREShoot?, 6-67
TIME, 6-26
TIME?, 6-68

FALLtime, 4-48

FALLtime?, 4-49

FETCh? Subsystem, 6-51

FIELAd, 4-184

FIELd?, 4-184

FILTer
:HPASs{:STATe), 6-119
:HPASs{:STATe)?, 6-119
[-LPASSI[:STATel, 6-120
[LPASsY:STATe)?, 6-120

Firmware Cealibration
COMPzatible, 3-6
SCPL 5-6

Format
Common Command, 4-1
COMPatible Command, 1-4, 4-1
SCPI Command, 1-5, 8-1

FORMat, 4-206

FORMat?, 4-207

FORMat Subsystem, 6-63
:BORDer, 6-53
:BORDer?, 6-53
(:DATA], 6-54
[:DATAR, 6-55

Frequency Measurement, example of, 3-30

FREQuency, 4-50, 6-28

FREQuency?, 4-51, §-70

Front Panel, 2-6

Front Panel Qutputs, A-8

FTIMe, 6-29

FTIMe?, 6-71

FUNCtion Subsystem, 4.26
:ADD, 4-26
:DIFF, 4-27
:INTegrate, 4-28
:INVert, 4-29
:MULTiply, 4-29
OFFSet, 4-30
OFFSet?, 4-30
:ONLY, 4-31
‘RANGe, 4-31
:RANGe?, 4-32
:SUBTract, 4-32
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(GAIN, 4-134, 6-151
General
Characteristics, A-9
Deseription, 1-1
Grant Level, selection of, 2-3
Guidelines, Cabling, 2-5

HEADer, 4-159
HEADer?, 4-159
HFReject, 4-20
HFReject?, 4-20
HIGH, 6-31
HIGH?, 6-73
HOLDoff, 4-185
HOLDoff?, 4-185
Horizontal
Characteristics, A-2
Qperating Characteristics, A-3
Specifications, A-1
HP 54510A
Cross Reference to COMPatible, 4-222
Compatible Commands, 3-1
To E14284, Throughput Comparison C-20
HPASs[:STATe}, 6-119
HPASs[:STATe]?, 6-119
HYSTeresis, 4-135, 6-152, 6-196
HYSTeresis?, 6-196

*IDN?, 4-224, 4-236, 6-205, 6-217
IEEE 488.2 Common Commands Quick
Reference, 4-236, 6-217
{-IMMediate), 6-57
IMPedance, 6-121
IMPedance?, 6-121
Implied Commands
COMPatible, 4-2
8CPL 6-2
INITiate Subsystem, 6-56
:CONTinuous, 6-56
‘CONTinuous?, 6-57
(:IMMediate], 6-57
Input
Setup, SCFI, 5-16
Signal, Unknown
COMPatible, 3-15
SCPL, 5-15
Calibration, 6-11
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| — Continued

INPut — Continued
Register, 6-148
:AD, 6-149
:DELay, 6-150
:GAIN, 6-151
:HYSTeresis, 6-152
:LTRigger, 6-153
{OFFSet, 6-154
Register — Continued
‘TNUL, 6-155
‘TRIGger, 6-156
Subsystem, 6-118
:COUPling, 6-118
{LOUPling?, 6-118
‘FILTer:HPASs[:STATe], 6-119
:FILTer:HPASs[:STATe]?, 6-119
'F1LTerl:LPASs}{:STATe), 6-120
:FILTerl{:LPASs][:STATe]?, 6-120
:IMPedance, 6-121
JIMPedance?, 6-121
[:STATe], 6-122
[:STATe]?, 6-122
Inputs, User, 2.5
INTegrate, 4-28
Instrument Definition, 1-3
INTerpolator, 4-149, 6-166
INVert, 4-29

J
Jitter Measurements, 3-34, 4-9, 441, 6-113
K

Keyword, 1-6
L

Language, selection of, 1-3
LANGuage, 4-160, 6-176
LANGuage?, 4-160, 6-176
Level, Grant, selaection of, 2-3
LEVel, 4-186, 6-197

LEVel?, 4-186, 6-197
LFRaject, 4-21

LFReject?, 4-21

Limit Testing, example of, 3-38
LIMittest, 4.51

LINE, 4-187

LINE?, 4-187

LINK, 6-128
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L — Continued

LINRK?, 6-128
Linking Commands, 4-4, 6-4
Logic Trigger Calibration Procedure
COMPatible, 3-12
SCPL 5-12
LOGic, 4-188
LOGic?, 4-188
Logical Address, selection of, 2-2
LONGform, 4-161
LONGform?, 4-161
LOW, 6-32
LOW?, 6-74
LOWer, 4-53, 6-133
LOWer?, 4-53, 6-134
[:LPASsI[:STATe], 6-120
[:LPASs][:STATel?, 6-120
*LRN?, 4-224, 4-236, 6-205, 6-217
LTCalibration, 4-15, 6-14
LTER?, 4-114
LTRigger, 4-136, 4-147, 6-153, 6-164

Manual

Fall Time Measurement, example of, 3-32,

536
Rise Time Measurement, example of, 5-34,
5-36

Math, Waveform, A-7
MATH:STATe, 6-8
MATH:STATe?, 6-8
MATH[:EXPression], 6-7
Maximum

Defined, 4-3, 6-3

Errors, 4-158, 6-175

Input, 2-1

Measurement Time, 3-31, 5-33
MAXimum, 6-33
MAXimum?, 6-75
MEASure, 4-33, 6-59

[AC?, 8-61

:ADDRess, 4-100, 6-97

:ADDRess?, 4-100, 6-97

:ALL?, 4-35

:AMPLitude, 6-62

:COMPare, 4-37

:COMPare?, 4-37

:CURSor?, 4-38

[:DCPR, 6-63

:DCYCle?, 6-64

:DEFine, 4-39

M — Continued

MEASure — Continued

:DEFine?, 4-40

DELay, 4-41

:DELay?, 4-42
:DESTination, 4-43
:DESTination?, 4-43
:DUTycyele, 4-44
DUTyeyele?, 4.45
:ESTATrt, 4-46

:ESTArt?, 446

{ESTOp, 4-47

:ESTOp?, 447
:FALL:OVERshoot?, 6-66
‘FALL:PREShoot?, 6-67
‘FALL.TIME?, 6-68
:FALLtime, 4-48
:FALLtime?, 4-49
:FREQuency, 4-50
‘FREQuency?, 4-51, 6-70
:FTIMe?, 6-7T1

:MINimum?, 6-76
‘MODE, 4-54
:MODE?, 4-54
:NDUTycycle?, 6-77
:NWIDth, 4-55
:NWIDth?, 4-56, 6-79
:OVERshoot, 4-57
:OVERshoot?, 4-57
:PDUTycycle?, 6-81
:PERiod, 4-58
:PERiod?, 4-59, 6-83
:POST{ailure, 4-60
:POST{ailure?, 4-60
:PRECision, 4-60
:PRECision?, 4-60
;PREShoot, 4-61
PREShoot?, 4-61
:PWIDth, 4-62
;PWIDth?, 4-83, 6-84
RESuits?, 4-64
:RISE:OVERshoot?, 6-86
RISE;PREShoot?, 6-87
:RISE.TIME?, 6-88
:RISetime, 4-65
:RISetime?, 4-66
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M ~ Continued

MEASure — Continued
:RTIMe?, 6-90
:SCRatch, 4-66
:SOURce, 4-87
:SOURce?, 4-67
:STATistics, 4-68
:STATistics?, 4-68
:TDELita?, 4-69
TMAXimum?, 4.70, 6-92
TMINimum?, 4-70, 6-93
‘TSTArt, 4-71
“TSTArt?, 4-71
‘TSTOp, 4-72
TSTOp?, 4-72
IVOLL?, 4-73
:UNITs, 4-74
UNITs?, 4-74
:UPPer, 4-75
UPPer?, £-75
‘VACRms, 4-76
VACEms?, 4-76
:VAMPlitude, 4-77
‘VAMPlitude?, 4-77
:VAVerage, 4-78
:VAVerage?, 4-78
VBASe, 4-79
‘VBASe?, 4-79
‘VDCRms, 4-80
:VDCRms?, 4-80
‘VDEL#a?, 4-81
‘VFIFty, 4-81
:VMAX, 4-82
‘VMAX?, 4-82
:VMIN, 4-83
:VMIN?, 4-83
VPP, 4-34
VPP?, 4-84
‘VRELative, 4-85
VREL~ative?, 4-86
:VEMS, 4-87
‘VRMS?, 4-87
'VSTArt, 4-88
‘VSTArt?, 4-88
:VSTOp, 4-89
‘VSTOp?, 4-89
‘VTIMe?, 4-89
VTOPF, 4-90
VTOP?, 4-90
‘WCOMpare:ALLowance, 4-91
‘WCOMpare:ALLowance?, 4-91
‘WCOMpare:WTESt, 4-95

14 - Index

M — Continued

Measurement
Considerations
COMPatible, 3-16
SCPL, 5-15
Examples of,
COMPatible Measurement, 3-29
Digitize a Waveform, 3-24
COMPatible Measurement — Continued
Fall Time Measurement, 3-32
Frequency Measurement, 3-30
Limit Testing, 3-38
Send Data to the Controller, 3-24
Using Delay Trigger, 3-36
SCPI Measurement, 5-31
AC Voltage Measurement, 5-38
Digitize a Waveform, 5-25
Fall Time Measurement, 5-36
Period Measurement, 5-32
Rise Time Measurement, 5-34
Rise Time Measuremsnt, 5-36
Send Data to the Controller, 5-25
Using a Backplane Trigger, 5-40
Performing a
COMPatible, 3-27
8CPL, 5-27
Sequence,
COMPatible, 3-5
SCPL 5-5
Starting a
COMPatible, 3-15
SCFL, 5-15

COMPatible, 3-21
SCPI1, 521
Thresholds, User-Definable, A-7
Times, C-20
Measurements
Auntomatie, C-1
Antomatic Pulse Parameter, A-7
Optimizing, C-1
MEMory Subsystem, 4-97, 6-94
:VME:ADDRess, 4-100, 6-97
‘VME:ADDRess?, 4.-100, 8-97
‘VME:MAP?, 4-101, 6-98
VMESIZE, 4-103, 6-100
‘VMESIZE?, 4-103, 6-100
‘VME:STATe, 4-104, 6-101
VME:STATe?, 4-104, 6-101
Messages
Error
COMPatible, B-1
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M — Continued

Messages — Continued
Error — Continued
SCFL, B-3
MIN defined, 4-3, -3
MINimum, 6-34
MINimum?, 6-76
Mode
Acquisition, A-6, C-12
Trigger, A-4
MODE, 4-54, 4-170, 4-189
MODE?, 4-54, 4-170, 4-192
MULTiply, 4-29

NDUTycycle, 6-35
NDUTycycle?, 6-77
NPRotect, 4-155, 6-172
Numbers, Error, B-1
Numeric Parameters, 4-3, 6-3
NVOQLatile, 4-152, 6-169
NWIDth, 4-55, 6-38

NWIDth?, 4-56, 6-79

OCCurrence, 4-193
OCCurrence?, 4-193

SLOPe, 4-1954

:SLOPe?, 4-194

SOURce, 4-195

:BOURe?, 4-195
OFFSet, 4-22, 4-30, 4-137, 6-135, 6-154
OFFSet?, 4-22, 4-30, 6-135
ONLY, 4-31
*OPC, 4-224, 4-238, 6-205, 6-217
*OPC?, 4-224, 4-236, 6-205, 6-217
Operating Characteristics, A-3
Operation, Basic, 1-2
OPERation:CONDition?, 6-142
OPERation:ENABIle, 6-142
OPERation:ENABIle?, 6-143
OPERation[:EVENt]?, 6-143
Optimizing Measurements, C-1
Optional Parameters, 4-3, 6-3
Oscilloscope

Block Diagram, 1-2

Characteristics, A-2

COMPatible Commands, 3-1

Configuration, 2-1

Description, 1-1

0 — Continued

QOscilloscope — Continued
Front Panel, 2-5
Programming, 1-3
Querying

COMPatible, 3-43
SCPI, 545
SCPI Commands, 5-1
Setup

COMPatible, 3-16
SCPI, 5-16
Specifications, A-1
Outputs, Front Panel, A-8
OUTPut Subsystem, 4-105, 6-102
ECLTrg{:STATe]), 4-105, 6-103
:ECLTrgl:STATe]?, 4-106, 6-103
‘EXTernell:STATe), 4-106, 6-104
:EXTernal(:STATe]?, 4-107, 6-104
[:STATe], 4-107, 6-105
[:STATe]?, 4-107, 6-105
OVERshoot, 4-57, 6-24, 6-43
OVERshoot?, 4-57, 6-66, 6-86

P

Panel, Front, 2-5
Parameter
Block, 4-3, 6-3
Boolean, 4-3, 6-3
COMPatible, 4-3
Description, 4-3, 6-3
Discrete, 4-3, 6-3
In brackets, 4-3, 6-3
Measurements, Automatie, A7
Numerie, 4-3, 6-3
SCPI, 6-3
Types, 4.3, §-3
PATH, 4-196
PATH?, 4-196
PCALjibration

:ATTenuation:BCALibration, 4-11, 6-10

:ATTenuation:CHANDel, 4-12
:ATTenuation:INPut, 6-11
I'NUL), 4-12
JTNULI, 6-11

PDUTycycle, 6-38

PDUTycycle?, 6-81

Performing a Measurement
COMPatible, 3-27
SCPI, 5-27

Period Measurement, example of, 5-32

PERiod, 4-58, 640
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Index - 15



P — Continued

PERiod?, 4-59, 6-83
POINts, 4-8, 6-124
POINts?, 4-8, 4-209, 6-124, 6-191
LCOMPlete, 6-125
$COMPlete?, 6-125
POLarity, 4-197
POLarity?, 4-197
POSTfailure, 4-60
POSTfailure?, 4-60
POWerup, 4-115
POWerup?, 4-115
PREamble, 4-210, 6-192
PREamble?, 4-211, 6-193
PRECision, 4-60
PRECision?, 4-680
PRESet, 4-126, 6-143
PREShoot, 4-61, 6-44, 6-25
PREShoot?, 4-61, 6-67, 6-87
PROBe, 4-23, 4-141, 6-158
PROBe?, 4-23
Programming
Example of, D-1
The Oscilloscope Module, 1-3
Protecting Non-Volatile RAM, 24
[:PTPeak]), 6-136
[:PTPeak)?, 6-137
Pulse Parameter Measurements, Automatic A-7
PWIDth, 4-62, 641
PWIDth?, 4-63, 6-84

QUALIify, 4-198

QUALIfy?, 4-198

Querying the Oscilloscope
COMPatible, 343
Parameters, 4-3, 6-3
SCPL 645

Questionable Data/Signal Register Subsystem
COMPatible 4-127
SCPI, 6-144

QUEStionable, 4-128, 6-145
:CALibration, 4-130, 6-147
:CALibration:CHANnel, 4-131
:CALibration:CHANnel:AD, 4-132
:CALibration:CHANnel:DELay, 4-133
:CALibration:CHANnel:GAIN, 4-134
:CALibration:CHANnel:LTRigger, 4-136
:CALibration;CHANnel:OFFSet, 4-137
:CALibration:CHANnel:TNULI, 4-138
:CALibration:CHANnel:TRIGger, 4-139

16 - Index
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Q — Continued

QUEStionable — Continued
:CALibration:DCALibration, 4-140, 6-157
:CALibration:INPut, 6-148
:CALibration:INPut:AD, 6-149
:CALibration:INPut:DELay, 6-150
:CALibretion:INPut:GAIN, 6-151
:CALibration:INPut: HYSTerem 6-152
[Calibration:INPut:LTRigger, 6-153
:CALibration:INPut:OFFSet, 6-154
;CALibration:INPut:TNUL], 6-155
{CALibration:INPut:.TRIGger, 6-156
‘CALibration:PROBe, 4-i41
:CALibration:PROBe, 6-158
:CALibration:CHANRel:HYSTeresis, 4-135
TEST, 4-141, 6-159
TEST-ACQuisition, $-143, 6-160
TEST:ACQuisition:AD, 4-144, 6-161
TEST.ACQuisition:ATRigger, 4-145, 6-162
TEST-ACQuisition:DA, 4-146, 6-163
TEST:ACQuisition:LTRigger, 4-147, 6-164
TEST:ACQuisitionTIMebase, 4-148, 6-165
‘TEST:ACQuisition:TIMebase:INTerpolator,

4-149, 6-166
TEST:RAM, 4-150, 6-167
TEST:RAM:ACQuisition, 4-151, 6-168
TEST:RAM:NVOLatile, 4-152, 6-169
TEST:RAM:SYSTem, 4-153, 6-170
TEST:ROM, 4-154, 6-171
TEST:ROM:NPRotect, 4-155, 6-172
TEST:ROM:5YSTem, 4-156, 6-173

Quick Reference
Command, COMPatible, 4-225
Command, SCPI, 6-207
IEEE 488.2 Common Commands 4-236, 6-217

RAM, 4-150, 4-166, 6-167, 6-183
:ACQuisition, 4-151, 6-168
NVOLatile, 4-152, 6-169
SYSTem, 4-153, 6-170

Random Repetitive Sampling, C-3

RANGe, 4-24, 4-31, 4-171,6-129

RANGe?, 4-24, 4-32, 4-171, 6-129
:LOWer, 6-133
:LOWer?, 6-134
:0FFSet, 6-135
:0FFSet?, 6-135
[:PTPeak], 6-136
[:PTPeak]?, 6-137
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R — Continued

RANGe — Continued
1JPPer, 6-137
‘UPPer?, 6-138
*RCL <n>, 4-224, 4-236, 6-205, 6-217
READ? Subsystem, 6-106
Reading Waveform Data
COMPatible, 3-24
SCF1, 5-25
Real-Time Sampling, 4-176, 6-115, C-2
Recalling
States, 340, 5-42
Waveforms, 341, 5-43
Reference
Command Comunmon, 4-224, 4-236, 6-205, 6-217
COMPatible Command, 4-225
SCPI Command, 6-207
REFerence, 4-172
REFerence?, 4-172
Register Diagram
COMPatible, 4-128
SCFI, 6-145
Repetition Rate, C-15
Repetitive Sampling, 4-176, 6-115, C-3, C-14
REPort?, 4-13, 6-12
Request, Bus, 2-3
Reset Conditions
COMPatible, 3-3
SCPL 5-3
RESults?, 4-64
Rise Time Measurement, example of, 5-34, 5-36
RISE
{0VERshoot, 6-43
:OVERshoot?, 6-86
‘PREShoot, 6-44
PREShoot?, 6-87
TIME, 645
TIME?, 6-88
RiSetime, 4-65
RISetime?, 4-66
ROM, 4-154, 4-166, 6-171,6-183
:NPRotect, 4-155, 6-172
SYSTem, 4-166, 6-173
Root Command, 4-1, 6-1
Root Level Commands, 4-108
*RST, 4-224, 4-2386, 8-205, 6-217
RTIMe, 6-47
RTIMe?, 6-90
RUN, 4-116
RUN?, 4-116

Sample Clock, 4-176
Sampling
Random Repetitive, C-3
Real-Time, C-2
Sequential, C-2
Techniques, C-2
5AV <n>», 4-224, 4.236, 6-205, 6-217
Saving
States, 340, 5-42
Waveform A-7
SCALibration
:BCALibration, 4-183, 6-12
:DCALibration, 4-14, 6-13
:DELay, 4-14, 6-13
DOUTput, 4-15, 6-14
:LYT'Calibration, 4.15, 6-14
INULL, 4-16, 6-15
:VERTical, 4-16, 6-15
SCPI
Abbreviated Commands, 6-2
Acquisition, §5-22
Calibration Procedure
Delay, 5-8
Logic Trigger, 5-12
Time Null, 5-10
Vertical, 5-6
Command
Format, 1-5, 6-1
Reference, 6-4
Commands, 1-5, 5-1
Common Command Reference, 8-205
Correction Setup, 5-17
Cross Reference to COMPatible Commands,
6-200
Digitize, 5-22, 5-23
Disposition, 5-24
Error Messages, B-3
Examples
AC Voltage Measurement, 5-38
Digitize 8 Waveform, 5-25
Fall Time Measurement, 5-36
Period Measurement, 5-32
Rise Time Measurement, 5-34, 5-36
Examples — Continued
Send Data to the Controller, 5-25
Using a Backplane Trigger, 5-40
Firmware Calibration, 5-6
Implied Commands, 6-2
Input Setup, 5-16
Measurement
Considerations, 5-15

.lndax - 17
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S — Continued

SCPI — Continned

Examples, 5-31
Sequence, 5-5
Setup, 521
Oscilloseope Setup, 5-16
Performing a Measurement, 5-27
Querying the Oscilloscope, 5-45
Quick Reference, 6-207
Recalling and Saving States, 5-42
Recalling and Storing Waveforms, 5-43
Register Diagram, 6-142
Reset Conditions, 5-3
*RST (Reset) Conditions and Values, 5-3
Starting a Meagurement, 5-15
Storing States, 5-42
Sweep Setup, 5-18
Trigger Setup, 5-19
Unknown Input Signal, 5-15
Voltage Setup, 5-18

SCRatch, 4-66
Selecting

Bus Request, 2.3
COMPatible Commands, 1-4
Grant Level, 2-3

Language, 1.3

SCP1 Commands, 1-5

Self Test Calibration, A-9
[SENSe:], 6-108

AVERage Subsystem, 6-109
AVERage:COUN, 6-109
AVERage:COUNt?, 6-110

AVERage TYPE, 6-112
AVERageTYPE?, 6-113
AVERage[:STATe}, 6-111
AVERage[:STATe])?, 6-111
CORRection Subsystem, 6-113
CORRection:AFACtor, 6-114
CORRection:AFACtor?, 6-114
DETector Subsystem, 6-115
DETector[:FUNCtion], 6-115
DETector{:FUNCtion)?, 6-115
DETector:MODE, 6-115
DETector:MODE?, 6-117

INPut Subsystem, 6-118
INPut:COUPling, 6-118
INPut:COUPling?, 6-118
INPut.FILTer: HFASs[:STATe], 6-119
INPut:FILTer:-HPASs[:STATe]}?, 6-119
INPut:FILTer{:LPASs)[:STATe), 6-120
INPut:FILTer{:LPASs)[:STATe)?, 6-120
INPut:IMPedance, 6-121

18 - Index

S — Continued

[SENSe:] — Continued
INPut:IMPedance?, 6-121
INPut{:STATe], 6-122
INPut{:STATe)?, 6-122
SWEep Subsystem, 6-123
SWEep:POINts, 6-124
SWEep:POINts?, 6-124
SWEep:POINts:COMPlete, 6-125
SWEep:POINts:COMPlete?, 6-125
SWEep TIME:CENTer, 6-126
SWEep:TIME:CENTer?, §-126
SWEep TIME:DELay, 6-127
SWEep. TIME:DELay?, 6-127
SWEep:TIME:DELay:LINK, 6-128
SWEep:TIME:DELay:LINK?, 6-128
SWEep:TIME:RANGe, 6-129
SWEep . TIME:RANGe?, 6-129
SWEep .TIME:SPAN, 6-130
SWEep.TIME:SPAN?, 6-130
SWEep TIME:STAR?, 6-181
SWEep:.TIME:STARt?, 6-131
SWEep:TIME:STOP, 6-132
SWEep:TIME:STOP?, 6-132
VOLTage Subsystem, 6-133
VOLTage:RANGe:LOWer, 6-133
VOLTage:RANGe:LOWer?, 6-134
VOLTage:RANGe:OFFSet, 6-135
VOLTage:RANGe:OFFSet?, 6-135
VOLTage:RANGe(:PTPeak], 6-136
VOLTage:RANGe[:PTPeak]?, 6-137
VOLTage:RANGe:UPPer, 6-137
VOLTage:RANGe:UJPPer?, 6-138

SENSitivity, 4-199

SENSitivity?, 4-199

Separator, Command, 4-2, 6-2

Sequence, Measurement

COMPatible, 3-5
SCPL, 5-5.

SERial, 4-117, 6-179

SET, 6-180

SET?, 6-180

Setting the
Bus Request Switch, 2.3
Grant Level Switch, 2-3
Logical Address, 2-2

Aids, A-8
Correction, 5-17
Inpet, 5-16
Mesasurement
COMPatible, 3-21
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S§ — Continued

Setup — Continued
Measurement — Continued
SCPL 521
Oscilloscope
COMPatible, 3-16
SCPI1, 516
Sweep, 5-18
Time Base, 3-18
Trigger
COMPatible, 3-19
SCPL 5-19
Vertical, 3-18
Voltage, 5-18
SETup, 4-164
SETup?, 4-164
Signals, Repetitive, C-4
SIZE, 4-103, 6-100
SIZE?, 4-103, 6-100
SLOPe, 4-194, 4-200, 6-198
SLOPe?, 4-194, 4-200, 6-198
SOURce, 4-183, 4-195, 4-201, 4-212, 6-199
SOURee?, 4-183, 4-195, 4-201, 4-212, 6-199
SPAN, 6-130
SPAN?, 6-130
Specifications, A-1
*SRE <mask>, 4-224, 4.236, 6-205, 6-217
*SRE?, 4-224, 4-238, 6-205, 6-217
STANdard, 4-202
STANdard?, 4-202
Star (*) Commands
*CLS, 4-224, 4-238, 6-205, 6-217
*ESE <mask>, 4-224, 4-236, 6-205, 6-217
*ESE?, 4-224, 4-2386, 6-205, 6-217
*ESR?, 4224, 4-236, 6-205, 6-217
*IDN?, 4-224, 4-236, 6-205, 6-217
*LRIN?, 4-224, 4-236, 6-205, 6-217
*OPC, 4-224, 4-236, 6-205, §-217
*OPC?, 4-224, 4-236, 6-205, 6-217
*RCL <n>, 4-224, 4-286, 6-205, 6-217
*RST, 4-224, 4-236, 6-205, 6-217
*SAV <n>, 4-224, 4-236, 6-205, 6-217
*SRE <mask>, 4-224, 4-236, 6-205, 6-217
*SRE?, 4-224, 4-236, 6-205, 6-217
*STB?, 4-224, 4-2386, 6-205, 6-217
*TRG?, 4-216, 4-228, 6-205, 6-217
*TST?, 4-216, 4-228, 6-205, 6-217
*WAL, 4-216, 4-228, 6-205, 6-217
STARt, 6-131
STARt?, 6-131
Starting a Measurement
COMPatible, 3-15

S — Continued

SCPI, 5-15
STATe, 4-104, 6-8, 6-9, 6-101
[:STATe], 4-102, 4-103, 4-104, 4-105,68-103,
6-104, 6-105,6-111,6-119
STATe?, 4-104, 6-8, 6-9,6-101
[:STATel?, 4102, 4-103, 4-104, 4-105, 4-106, 6-103,
6-104, 6-105,6-111, 6-119
States, Recalling and Saving, 3-40, 5-42
STATistics, 4-68
STATistics?, 4-68
Status Byte Register, 4-123, 6-139
STATus, 4-118
STATus Subsystem, 6-139
‘CONDition?, 6-146
‘ENABIe, 6-146
'ENABle?, 6-146
[:(EVENL]?, 6-146
‘OPERation:CONDition?, 6-142
:OPERation:ENABIe, 6-142
:OPERation:ENABle?, 6-143
:OPERation[:EVENt)?, 6-143
‘PRESet, 6-143
'QUEStionable, 6-145
‘QUEStionable:CALibration, 6-147
‘QUEStionable:CALibration:DCALibration,
6-157
:QUEStionable:CALibration:INPut |
EXTernal, 6-148
:QUEStionable:CALibration:INPut:AD, 6-149
:QUEStionable:CALibration:INPut:DELay,
6-150
:QUEStionable:CALibration: INPut:GAIN,
6-151
‘QUEStionable:CALibration:INPut |
EXTernal:HYSTeresis, 6-152
:QUEStionable:CALjbration:INPut
:LTRigger, 6-153
:QUEStionable:CALibration:INPut:OFFSet,
6-154
:QUEStionable:CALibration:INPut2 |
EXTernalTNUL], 6-155
:QUEStionable:CALibration:INPut:TRIGger,
6-156
‘QUEStionable:CALibration:PROBe, 6-158
:QUEStionable.TEST, 6-159
:QUEStionable:. TEST:ACQuisition, 6-160
:QUEStionable: TEST:ACQuisition:AD, 6-161
QUEStionable:TEST:ACQuisition
:ATRigper,6-162
:QUEStionable:TEST:-ACQuisition:DA, 6-163
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S — Continued

STATus — Continuned
:QUEStionabte:TEST :ACQuisition
:LTRigger,6-164
:QUEStionable:TEST:ACQuisition
‘TTMebase,6-165
*QUEStionable:TEST:ACQuisition:TIMebase
:INTerpolator, 6-166
‘QUEStionable:TEST:RAM, 6-167
QUEStionable: TEST:RAM:ACQuisition,
6-168
:QUEStionable TEST:RAM:NVOLatile, 6-169
QUEStionable: TEST:RAM:SYSTem, 6-170
:QUEStionable:. TEST:ROM, 6-171
:QUEStionable:.TEST:ROM:NPRotect, 6-172
:QUEStionable:TEST:ROM:SYSTem, 6-173
*STB?, 4-224, 4-236, 6-205, 6-217
STOP, 4-119, 6-132
STOP?, 6-132
STORe, 4-120
Storing States, 340, 5-42
Storing Waveforms
COMPatible, 3-41
SCPI, 548
Subsystem
ABORt, 6-5
ACQuire 4-5
AVERage, 6-109
CALCulate, 6-6
CALibrate 4-10
CALibration, 6-10
CHANnDel 4-18
CONFigure, 6-17
CONFigure?, 6-18
CORRection, 6-113
FUNCtion 4-26
INPut, 6-118
MEASure 4-33, 6-59
MEMory 4-97, 6-94
OUTPut 4-105, §-102
READ?, 6-106
[SENSe1], 6-108
STATus, 6-139
SUMMary, 4-123
SWEep, 6-123
SYSTem, 4-157, 6-174
TEST 4-165, 6-182
TIMebase, 4-168
TRACe, 6-185
TRIGger, 4-177, 6-194

$ - Continued

Subsystem — Continued

VOLTage, 6-133
WAVeform 4-203

SUBTract, 4-32
Suffix, allowed, 4-3, 6-3
SUMMary Subsystem, 4-123

:CONDition?, 4-129
:ENABle, 4-129
:ENAB]}e?, 4-129
[:(EVENt)?, 4-129
PRESet, 4-126
:QUEStionable, 4-128
‘QUEStionable:CALibration, 4-130
:QUEStionable:CALibration:CHANnel t
EXTernal, 4-131
:QUEStionable:CALibration:CHANnel:AD,
4-132
:QUEStionable:CALibration:CHANnel
:DELay, 4-133
:QUEStionable:CALibration:CHANnRel
:GAIN, 4-134
:QUEStionable:CALibration:CHANnel
:HYSTeresis, 4-135
:QUEStionable:CALibration:CHANnel
:LTRigger, 4-136
:QUEStionable:CALibration:CHANnel
{OFFSet, 4-137
:QUEStionable:CALibration:CHANnel2 |
EXTernal TNUL), 4-138
:QUEStionable:CALibration:CHANnel |
EXTernal:TRIGger, 4-13%
:QUEStionable:CALibration:DCALibration,
4-140
:QUEStionable:CALibration:PROBe, 4-141
:QUEStionable:TEST, 4-142
-QUEStionable TEST:ACQuisition, 4-144
‘QUESticnable -TEST:ACQuisition:AD, 4-143
‘QUEStionable:TEST:ACQuisition
:ATRigger, 4-145
:QUEStionable:TEST:ACQuisition:DA, 4-146

:QUEStionable:TEST:ACQuisition

:LTRigger, 4-147

:QUEStionable:TEST:ACQuisition

‘TIMebase, 4-148

:QUEStionable:TEST:ACQuisition:TIMebase

:INTerpolator, 4-149

‘QUEStionable TEST:RAM, 4-150
:QUEStionable:TEST: RAM:ACQuisition,

4-151

‘QUEStionable.TEST:RAM:NVOLatile,

4-152
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S — Continued

- Continued

QUEStionable:.TEST:RAM:SYSTem, 4-153

‘QUEStionable:TEST:ROM, 4-164

QUEStionable.TEST:ROM:NPRotect, 4-155
QUEStionable:.TEST:ROM:SYSTem, 4-156

Sweep Setup, 5-18
SWEep Bubsystem, 6-123
POINLs, 6-124
:POINts?, 6-124
:POINts:COMPlete, 6-125
‘POINts:COMPlete?, 6-125
TIME:CENTer, 6-126
TIME:CENTer?, 6-126
TIME:DElLay, 6-127
TIME:DELay?, 6-127
TIME:DELay:LINK, 6-128
TIME:DELay:LINK?, 6-128
TIME:RANGe, 6-129
TIME:RANGe?, 6-129
TIME:SPAN, 6-130
TIME:SPAN?, 8-130
TIME:STARt, 6-131
TIME:STAR{?, 6-131
TIME:STOP, 6-132
TIME:STOP?, 6-132
Switch
Bus Request, 2-3
Grant Level, 2-3
Logical Address, 2-2
SYSTem
Registers, 4-153, 4-156, 6-170, 6-173
Subsystem, 4-157, 6-174
AUTosecale, 8-174
:ERRor?, 4-158, 6-175
:HEADer, 4-159
‘HEADer?, 4-159
‘LANGuage, 4-160, 6-176
LANGuage?, 4-160, 6-176
:LONGform, 4-161
:LONGform?, 4-161
‘NVFPRotect:PASSword, 4-162
NVFPRotect[:5TATe], 4-163
:NVFPRotect[:STATel?, 4-163
:SERial, 6-179
:SET, 6-180
:SET?, 6-180
SETup, 4-164
SETup?, 4-164
:VERSion?, 6-181
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TALL, 4165, 6-184
TDELta?, 4-69
Techniques, Sampling, C-2
TER?, 4-121
Test Program Using Functions, Page 1
TEST
Registers, 4-142, 6-159
:ACQuisition, 4-143, 6-160
:ACQuisition:AD, 4-144, 6-161
:ACQuisition:ATRigger, 4-145, §-162
:ACQuigition:DA, 4-146, 6-163
:ACQuisition:LTRigger, 4-147, 6-164
:ACQuisition:TIMebase, 4-148, 6-165
:ACQuisition:TIMebase:INTerpolator,
4.149, 6-166
‘RAM, 4-150, 6-167
‘RAM:ACQuisition, 4-151, 6-168
:RAM:NVOLatile, 4-152, 6-169
‘RAM:SYSTem, 4-153, 6-170
‘ROM, 4-154, 6-171
:ROM:NFRotect, 4-155, 6-172
ROM:SYSTem, 4-156, 6-173
Subsystem, 4-165, 6-182
:ACQ, 4-165, 6-182
‘RAM,4-166, 6-183
ROM, 4-166, 6-183
TALL, 4-167, 6-184
Test, Limit, 3-38
Thresholds, User-Definable, A-7
Throughput Comparison, HP 54510-E1428A, C-20
Time Base Setup, 3-18
Time Nuill Calibration Procedure
COMPatible, 3-10
SCPL 5-10
TIME, 6-26, 6-45
TIME?, 6-68, 6-88
TIME:CENTer, 6-126
TIME:CENTer?, 6-126
TIME:DELay, 6-127
TIME:DELay?, 6-127
TIME:DELay:LINK, 6-128
TIME:DELay:LINK?, 6.128
TIME:RANGe, 6-129
TIME:RANGe?, 6-129
TIME:SPAN, 6-130
TIME:SPAN?, 6-130
TIME:STAR, 6-131
TIME:STARL?, 6-131
TIME:STOP, 6-132
TIMESTOP?, 6-132
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T — Continued

TIMebase

Registers, 4-148, 6-165
INTerpolator, 4-149, 6-166

Subsystem, 4-168
DELay, 4-163
:DELay?, 4-169
:MODE, 4-170
‘MODE?, 4-170
:RANGe, 4-171
{RANGe?, 4-171
:REPerence, 4-172
:REFerence?, 4-172
:SAMPle, 4-173
SAMPle?, 4-173

SAMPle:CLOCk:IMPedance, 4-174
SAMPle:CLOCk:IMPedance?, 4-174

:SAMPle:CLOCk:LEVel, 4-176
:SAMPle:CLOCk:LEVel?, 4-175
:SAMPle:CLOCK[:MODE], 4-176
‘SAMPle.CLOCK(:MODE]?, 4-176
Times
Digitize, C-20
Measurement, C-20
Transfer, C-20
TMAXimum, 8-49
TMAXimum?, 4-70, 6-92
TMINimum, 6-50
TMINimum?, 4-70, 6-93
TNULI, 4-16, 4-17, 4-138, 6-15, 6-16, 6-155
TNULY?, 4-17, 6-16
TNUL] 4-12
TNUL), 6-11
TRACe Subsystem, 6-185
[:DATA), 6-186
[:DATA)?, 6-188
‘POINis?, 6-191
:PREamble, 6-192
:PREamble?, 6-193
Transfer Times, C-20
*TRG?, 4-224, 4-236, 6-205, 6-217
Trigger
Calibration Procedure, Logic
COMPatible, 3-12
SCPI, 5-12
Characteristics, A-2
Delayed, A-§
Example of
Using a Backplane, 5-40
Using Delay, 3-36
Modes, A-4

T - Continued
Trigger — Continued
Setup

COMPatible, 3-19
SCFL, 5-19

Specifications, A-1

TV, A-5

TRIGger

Regristers, 4-139, 6-156

Subsystem, 4-177, 6-194
{CENTered, 4-178
:CONDition, £-178
:CONDition?, 4-179
:COUPling, 4-180
:COUPling?, 4-180
:DELay, 4-181
:DELay?, 4-181
:DELay:SLOPe, 4-182
:DELay:SLOPe?, 4-182
:DELay:SOURee, 4-183
:DELay:SOURce?, 4-183
:ECOunt, 6-195
:ECOunt?, 8-195
‘FIELd, 4-184
:FIELd?, 4-184
:HOLDoff, 4¢-185
:HOLDoff?, 4-185
:HYSTeresis, 6-196
‘HYSTeresis?, 6.-196
:LEVel, 4-186, 6-197
:LEVel?, 4-186, 6-197
:LINE, £.187
:LINE?, 4-187
:LOGic, 4-188
:LOGic?, 4-188
‘MODE 4-189
:MODE?, 4-192
:0CCurrence, 4-193
:0CCurrence?, 4-193
:0CCurrence:SLOPe, 4-194
{0CCurrence:SLOPe?, 4-194
:0CCurrence:SOURce, 4-195
:0CCurrence:30URce?, 4-195
:PATH, 4-196
PATH?, 4-196
:POLarity, 4-197
POLarity?, 4-197
QUALIfy, 4-198
QUALIfy?, 4-198
‘SENSitivity, 4-199
:SENSitivity?, 4-199
SLOPe, 4-200, 6-198
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T — Continued

TRIGger — Continued
Subsystem — Continued
SLOPe?, 4-200, 6-198
:SOURce, 4-201, 6-199
SO0URce?, 4-201, 6-199
:STANdard, 4-202
:STANdard?, 4-202
*TST?, 4-224, 4-236, 6-205, 6-217
TSTArt, 4-71
TSTArt?, 4-71
TSTOp, 4-72
TSTOp?, 4-72
TTL, 4-25
TV Trigger, A-5
TVOLt?, 4-73
TYPE, 4-9
TYPE?, 4-10, 4-213
TYPE, 6-112
TYPE?, 6-113
Typical
Digitize Times, C-20
Measurement Times, C-20

u

UNITs, 4-74

UNITs?, 4-74

Unknown Input Signal
COMPatible, 3-15
SCH, 5-15

UPPer, 4-75, 6-137

UPPer?, 475, 6-138

User Inputs, 2-5

Using Backplane Trigger, 5-40

Using Delay Trigger, 3-36

v

VACRms, 4-76
VACRms?, 4-76
Valid Address Selection, 2-2
Values, *RST (Reset)
COMPatible, 3-3
SCPL, 53
VAMPIlitude, 4-77
VAMPlitude?, 4-77
VAVerage, 4-78
VAVerage?, 4-78
VBASe, 4-79
VBASe?, 4-79
VDCRims, 4-80

V — Continued

VDCRms?, 4-80
VDELta?, 4-81
VERSion?, 6-181
Vertical Calibration Procedure
COMPatible, 3-6
SCP1, 5-6
Vertical
Characteristics, A-2
Operating Characteristics, A-3
Setup, 3-16
Specifications, A-1
VERT4cal, 4-16, 6-15
VFIFiy, 4-81
VIEW, 4-122
VMAX, 4-82
VMAX?, 4.82
VME
:ADDRess, 4-100, 6-97
:ADDRess?, 4-100, 6-97
‘MAP?, 4-101, 6-98
:SIZE, 4-103, 6-100
:SIZE?, 4-103, 6-100
:STATe, 4-104, 6-101
STATe?, 4-104, 6-101
VMIN, 4-83
VMIN?, 4-83
Voltage
Measurement, example of, 5-8
Setup, 5-18
VYOLTage:RANGe:LOWer, 6-133
VOLTage:RANGe:LOWer?, 6-134
VOLTage:RANGe:OFFSet, 6-135
VOLTage:RANGe:OFFSet?, 6-135
VOLTage: RANGe[:PTPeakl], 6-136
VOLTage:RANGe[:PTPeak]?, 6-137
VYOLYTage:RANGe:tYPPer, 6-137
VOLTage:RANGe:UPPer?, 6-138
VPP, 4-84
VPP?, 4-84
VRELative, 4-85
VRELative?, 4-86
VRMS, 4-87
VRMS?, 4-87
VSTArt, 4-88
VSTArt?, 4-88
VSTOp, 4-89
VSTOp?, 489
VTIMe?, 4-89
VTOP, 4-90
VTOP?, 490
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w X

*WAI 4-224, 4-236, 6-205, 6-217 XINCrement?, 4-215
Warnings, 2-1 XORigin?, 4-215
Waveform XREFerence?, 4-216
COMPatible, 3-22
SCP1, 5-22 Y
Example of
Data to the Controller, 3-24 YINCrement?, 4-216
Digitize YORigin?, 4-216
COMPatible, 3-24 YREFerence?, 4-217
SCPI, 5-25
Math, A-7

Recalling and Storing
COMPatible, 3-41
SCPIL, 543
Save, A-7
Waveform Comparison Testing, 4-95
WAVeform Subsystem, 4-203
:COUNt?, 4-203
:DATA, 4-204
:DATA?, 4-205
:FORMat, 4-206
:FORMat?, 4-207
:FORMat:BYTeorder, 4-208
:FORMat:BYTeorder?, 4-208
:POINts?, 4-209
:PREamble, 4-210
:PREamble?, 4-211
SOURce, 4-212
:SOURce?, 4-212
‘TYPE?, 4-213
XINCrement?, 4-215
XORigin?, 4-215
:XREFerence?, 4.-216
YINCrement?, 4-216
YORigin?, 4-216
YREFerence?, 4-217
‘WCOMpare:ALLowance, 4-91
‘WCOMpare:ALLowance?, 4.91
‘WCOMpare.COMPare, 4-92
‘WCOMpare:COMpare?, 4-92
‘WCOMpare:DESTination, 4-93
‘WCOMpare:DESTination?, 4-93
‘WCOMpare:POSTfailure, 4-94
‘WCOMpare:POSTfailure?, 4-94
‘WCOMpare:WTESt, 4-95
Weight, A-9
:‘DELay, 4-169
‘DELay?, 4-169
‘RANGe, 4-171
‘RANGe?, 4-171
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