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* PROPRIETARY NOTICE*

This document, and the technical data contained
herein, are proprietary of Interface Technology and
shall not, without the express written permission of
Interface Technology, be used in any form or part to
solicit competitive quotations. The information pro-
vided herein may be used for operation and design
purposes, or for purposes of incorporation into tech-
nical specifications or other documents which specify
procurement from Interface Technology.

* Disclaimer s*

Interface Technology makes no warranty of any kind
with regard to thismaterial, including, but not limited to,
implied warranties or fitness for a particular purpose.

Interface Technology shall not be liable for errors
contained herein or for incidental or consequential dam-
ages in connection with the performance or use of this
meaterial.

I nterfaceTechnology reservestheright to makechanges
to the content of this manual without notice.
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INTERFACETECHNOLOGY REPAIRPOLICY

All items returned to I nterface Technology require PRIOR AUTHORIZATION. Authori-
zationcanbeobtained throughthemail, by phone(909-595-6030), or by FAX (909-595-7177).
Thefollowing is subject to change without prior notice.

Warranty

Interface Technology warrants each instrument to be free of defects in material and
workmanship for a period of ONE (1) YEAR from the date of shipment to the original
purchaser.

I nterface Technology will, at its discretion, repair, replace, or adjust any defective part or
parts, free of charge when the product is returned to Interface Technology FREIGHT
PREPAID. If anexaminationreveal sthat the defect occurred because of misuseor operation
under abnormal conditions, the product will be serviced under the NON-WARRANTY
conditions stated bel ow.

Interface Technology will return the instrument FREIGHT PREPAID by normal carrier
(determined by I nterface Technology). If aspecific carrier isrequested, shipment will be
C.O.D. or billed viathe carrier.

Non-Warranty

Instrumentsreturned for service after the warranty period has expired, or because of misuse
or operation under abnormal conditions, will be subject to the current non-warranty repair
rates. Contact factory for current repair rates and lead times. All shipping charges are the
responsibility of the customer or the shipping party.

Foreign Repairs

For all unitsshipped outsidetheU.S., contact thelocal I nter face T echnol ogy representative.
Countries without alocal Interface Technology representative should contact the factory
directly.
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FirmwareVersion 2.00

RANGE 2 SLEW RATE

Due to the obsoleting of 1Cs used on the PG100/110, ITI has had to change the way
that slew rates are set for Range 2 slew rates only. No changes have been made to
the way Range 1, 3 and 4 dlew rates work.

Therising and falling edge slew ratesfor Range 2 are no longer individually adjust-
able. When the user selectsaslew rate that falls within Range 2 (see page 4-43), the
trailing edge slew rate will automatically be coupled to the leading edge slew rate.
This couplingisdoneinternally, but isequivalent to issuing the “ SOURCE:
VOLTAGE:SLEW:TRAILING:AUTO ON” command (see page 4-46). Any com-
mand to change thetrailing edge slew rate will be accepted by the PG100/110, but
will have no effect aslong asthe slew rates stay within Range 2. Evenif auser tries
to decouplethe leading and trailing slew rates by issuing a“ SOURCE:VOLTAGE:
SLEW:TRAILING:AUTO OFF’ command, the PG100/110 will couple the two
slew rates when the next command to change the slew ratesisissued by the user.
Again, this change only affects Range 2 slew rates, Ranges 1, 3 and 4 will continue
towork asin previous firmware versions. Attached are new manual pages that can
be used to replace the manual pages used for previous versions of the PG100/110
firmware.
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CHAPTER 1. OVERVIEW

11

The PG100 Series (PG) are dual-channel, message based pulse generators implemented on a
single“C” size VXI module. They are capable of generating two channels of single and/or
double pulsed pulse trains at speeds up to 100 MHz (PG100) or 300 MHz (PG110) while
providing traditional pulse generator features such as programmable rise/fall times, amplitude
and offset, pulse width/duty cycle control, and programmable output delays.

Up to seven PG modules may be synchronized together (1 Master, 6 Slaves), providing 14
output channels. While period timing and trigger timing are provided by the master module,
each slave module retains individual control over pulse width/duty cycle, amplitude, offset, rise/
fall times, output delays and single/double pulsed modes.

In double pulsed mode, each of the two pulses have independent control for width aswell asa
programmable delay between the first pulse and the second pulse. The first pulse aways occurs
with zero delay, relative to the trigger.

Several trigger sources and modes are available. Both the PG100 and PG110 may be triggered
via software commands, VXI TTLTRG lines, external hardware inputs (with programmable
input thresholds) or an internal burst counter/timer.

This chapter deals with front panel indicators, connectors and internal expansion connectors.
FrRoNT PANEL CONNECTORSAND INDICATORS

111 LEDs
There are four status LEDs located at the top of the PG front panel (Figure 1-1).

POWER (GREEN) - On any time power is applied to the PG module.

SYSFAIL (RED) - Off during normal operation. During the power-up sequence sysfail
will belit until completion of the internal self test. If SYSFAIL remainslit, thisindicates
afault within the PG.

ACCESS (YELLOW) - This LED will briefly illuminate anytime the PG moduleis
accessed by the VX1 bus.

RUN (GREEN) - Onindicates that the PG isin arun state.

1.1.2 Front Panel Connectors
The signal outputs, trigger output, trigger input, external clock input, expansion clock
input and expansion trigger input connectors are all SMB push-on type.

Output signals
OUTPUT 1 Channel 1 output of the Pulse Generator. Thisisa50Q signal source.

OUTPUT 2 Channel 2 output of the Pulse Generator Thisisa50Q signal source.
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©

Master Module
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Connectors
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VXI

PG110VXI
300 MHz
Pulse Gen.

Figure 1-1.
Front Panel Configurationl.

TRIG OUT Thisisthetrigger reference out signal. All channel 1 and channel 2
delays are measured with reference to thissignal. The TRIG OUT signal isan ECL
source with typical ECL levels (-0.8V t0-1.9V). The output may be terminated into
50Q referenced to ground or referenced to -2.0 volts. Aninternal current source to -
2.0 voltsisincluded.

_______________________________________________________________________________________________________________|
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Input signals
EXT CLK The PG may be phase locked to an external clock source, which is con-
nected to the EXT CLK input line. The PG is capable of locking to clocks with
frequencies from 10 MHz to 20 MHz. Use ROSC:SOUR EXT and
ROSC:EXT:FREQ to set up the external clock source.

TRIG IN isused to trigger the PG when TRIG:SOUR EXT is selected.

EXP CLK IN isused when aPG is configured as aslave module. The period clock
is provided from a master PG to the EXP CLK IN connector.

EXPTRIGIN isused when aPG is configured as aslave module. Thetrigger is
provided from a master PG to the EXP CLK IN connector.

1.2 INTERNAL CONNECTORS

Expansion signals
EXPANSION CLOCK OUTPUTS J16, J18, J19, J21, J22 and J24 connectors are
used to provide master period clock timing to the PG slave modules.

EXPANSION TRIGGER OUTPUTS J7, J8, J9, J10, J11 and J12 are used to provide
master trigger timing to PG slave modules. See"GETTING STARTED", Chapter 2,
for information on how to interconnect PG Master and Slave units.

4 )
[ ! 7 =7 7 4 I [ I LT L [ /A
Expansion
Trigger Outputs
J7 J8
Je J1o J1n 2
Mezzanine
Board

«— Front  Panel

@ J19
e o O
»1 [O]

Expansion @

Clock Outputs |§| @

L - I -/ - I I LI L3
\_ J

Figure 1-2.

Expansion Clock and Trigger Outputs.

_______________________________________________________________________________________________________________|
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1.3 PG100 SPECIFICATIONS

All timing specifications are measured at 50% amplitude, fastest slew
rate and output high and low levels at +1.0 V and 0.0 V, respectively. All
delay times are measured relative to trigger out.

Common Specifications:

Spec. Clock Reference
Clock Accuracy
Resolution
Repeatability
RMS Jitter
Period < 100 ns
Period > 100 ns

Overshoot / Undershoot

Settling Time

Pulse Period:
Range
Accuracy
Period > 500 ns
Period <500 ns

Pulse Width:
Range
Duty Cycle
Accuracy
Width > 500 ns
Width < 500 ns

Pulse Delay:
Range
Accuracy
Delay > 500 ns
Delay < 500 ns

Slew Rates:
Range 2
Range 3
Range 4
Accuracy

Outputs:

Output Channels:

Number

Connector

Impedance

Output Amplitude
Slew range 2
Slew ranges 3 & 4

Output Offset
Slew range 2
Slew ranges 3 & 4

Output Low Level
Slew range 2
Slew ranges 3 & 4

Output High Level
Slew range 2
Slew ranges 3 & 4

Level Accuracy

Trigger Output:
Connector

Output Level

Width

Transition Time

VX1 10 MHz clock

+ 0.01%

12-bits

4 times better than accuracy, typical

0.05% of period + 15 ps
0.025% of period + 15 ps
+ (8% of setting + 10 mV)
< 20 ns to 2.0% of level

10 ns to 100 ms

+ 0.02%
+ 1.0%

5.0 ns to (period - 5.0 ns)
1to 99%

+0.02% = 1 ns
+1.0%+1ns

0 ns to (period - 1.5 ns)

+ 0.02% = 6 ns
+1.0% + 6 ns

33 V/us to 1300 V/us
1 Vlps to < 33 V/us
33 mV/us to < 1 Vius
+ 20% of setting

2 single ended
SMB
50 ohms, £ 1 ohm, source terminated

05Vto70V
0.5Vto24.0V

-1.75 V to +6.75 V
-11.75 V to +11.75 V

-20Vto+6.5V
-12.0Vto+115V

-1.5Vto+7.0V

-11.5V to +12.0 V

+ (1% of level + 1% of amplitude
+ 40 mV)

SMB

100K ECL into 50 ohm load

Width of first pulse of output channel 2
<1lns

Inputs:
Trigger:

Connector

Slope

Termination
Transition

Minimum Width
Threshold Range
Threshold Resolution

Clock:
Connector
Range
Level
Termination

Functional Modes:
Modes
Double Pulse

Burst Count Range
Auto Timer Range

PG100/ PG110 USER'S MANUAL

SMB

Negative

50 ohms to -2.0 V

<50 ns

3.5ns

-5.0 V to +5.0 V, programmable
50 mV

SMB

1 MHz to 20 MHz
100K ECL

50 ohms to -2.0 V

Auto, Timer, Gate, Burst, External Width,
Master/Slave

Either channel, both or neither

1 to 536870944

80 ps to 10 seconds

VXI Specifications

Interface Compatibility:

Size

Type

Logical Address
Interrupt Level

C-size, single slot
Message-based, servant
Static or dynamic
Programmable 1-7

Triggers TTLTRG 0-7
Power Requirements:

+5.0 volts 3.0A 15w
-5.2 volts 45 A 23.4 W
+12.0 volts 0.5 A 6W
-12.0 volts 0.5 A 6 W
-2.0 volts 25 A 5w
+24.0 volts  0.75 A 18w
-24.0 volts 0.5 A 12w
Total Power 85.4 W
Cooling Requirements:

Per Slot Average 85 W

Airflow

7L/sec @ 0.3 mm water pressure for 10°
C temperature rise

Environmental Specifications:

Temperature

Humidity

Software Drivers:
National Instruments

Storage = -40° Cto +75° C
Operating = 0° Cto 45° C
5% to 95% relative, noncondensing

LabWindows/CVI

* Specifications subject to change without notice.

Change3
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1.4 PG110 SrECIFICATIONS

All timing specifications are measured at 50% amplitude, fastest slew
rate and output high and low levels at +1.0 V and 0.0 V, respectively. All
delay times are measured relative to trigger out.

Common Specifications:

Spec. Clock Reference VXI 10 MHz clock
Clock Accuracy + 0.01%
Resolution 12-bits
Repeatability 4 times better than accuracy, typical
RMS Jitter
Period < 100 ns 0.05% of period + 15 ps
Period > 100 ns 0.025% of period + 15 ps
Overshoot / Undershoot + (8% of setting + 10 mV)
Settling Time < 20 ns to 2.0% of level
Pulse Period:
Range: 3.3 ns to 100 ms
Accuracy:
Period > 500 ns + 0.02%
Period < 500 ns + 1.0%
Pulse Width:
Range 1.5 ns to (period - 1.5 ns)
Duty Cycle 1 to 99%
Accuracy
Width > 500 ns +0.02% * 1 ns
Width < 500 ns +1.0% *1ns
Pulse Delay:
Range 0 ns to (period - 1.5 ns)
Accuracy
Delay > 500 ns +0.02% + 1 ns
Delay < 500 ns +1.0%+ 1ns
Slew Rates:
Range 1 2700 V/us
Range 2 33 V/us to 1300 V/us
Range 3 1 Vlps to < 33 V/us
Range 4 33 mV/us to < 1 Vius
Accuracy + 20% of setting
Outputs:
Output Channels:
Number 2 single ended
Connector SMB
Impedance 50 ohms, + 1 ohm, source terminated
Output Amplitude
Slew range 1 & 2 05Vto7.0V
Slew ranges 3 & 4 05Vto24.0V
Output Offset
Slew range 1 & 2 -1.75V to +6.75 V
Slew ranges 3 & 4 -11.75 V to +11.75 V
Output Low Level
Slew range 1 & 2 -20Vto +6.5V
Slew ranges 3 & 4 -12.0Vto +11.5V
Output High Level
Slew range 1 & 2 -1.5Vto+7.0V
Slew ranges 3 & 4 -11.5Vto +12.0V
Level Accuracy + (1% of level + 1% of amplitude
+ 40 mV)
Trigger Output:
Connector SMB
Output Level 100K ECL into 50 ohm load
Width Width of first pulse of output channel 2
Transition Time <1lns

Input:
Trigger:

Connector

Slope

Termination
Transition

Minimum Width
Threshold Range
Threshold Resolution

Clock:
Connector
Range
Level
Termination

Functional Modes:
Modes

Double Pulse
Burst Count Range
Auto Timer Range

SMB

Negative

50 ohms to -2.0 V

<50 ns

3.5ns

-5.0 V to +5.0 V, programmable
50 mV

SMB

1 MHz to 20 MHz
100K ECL

50 ohms to -2.0 V

Auto, Timer, Gate, Burst, External Width,
Master/Slave

Either channel, both or neither

1 to 536870944

80 ps to 10 seconds

VXI Specifications

Interface Compatibility:

Size

Type

Logical Address
Interrupt Level
Triggers

C-size, single slot
Message-based, servant
Static or dynamic
Programmable 1-7
TTLTRG 0-7

Power Requirements:

+5.0 volts 30A
-5.2 volts 45 A
+12.0 volts 0.5 A
-12.0 volts 05A
-2.0 volts 25 A
+24.0 volts 0.75 A
-24.0 volts 05A

Total Power

15w

23.4W

6 W
6 W

Cooling Requirements:

Per Slot Average
Airflow

85 W
7L/sec @ 0.3 mm water pressure for
10° C temperature rise

Environmental Specifications:

Temperature

Humidity

Software Drivers:
National Instruments

Storage =-40° Cto +75° C
Operating = 0° Cto 45° C
5% to 95% relative, noncondensing

LabWindows/CVI

* Specifications subject to change without notice.
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CHAPTER 2. GETTING STARTED
Thischapter will deal withinstallationissuesand provideexamplesthat will allow youtoquickly setup
the PG (pul segenerator) tooutput pul ses. Additional information providedinthischapter includes
basi ccommand syntax and self-test procedures.

2.1 Quick StART GuIDE

2.1.1 Installation
If youarefamiliarwithV X1 cardinstall ation, aquick referenceof thehardwareswitch settingsis
insection2.2, Figure2-1. If youchooseto usedynamic configuration, and your Resource
M anager i scapabl eof dynamicconfiguration, set all of thelogical addressswitchesto'OFF.

2.1.2 Examples
If youarefamiliar with pulsegeneratorsandjust need somereferenceexamples, turnto sections
2.4.3and 2.4.4for examplesof how to output asimplepulsetrain.

2.1.3 Command Syntax
If you needto know the syntax of the PG commands, thecommand set islisted on page4-2, and
thecommandsthemselvesarelistedimmediately followingthislist.

2.2 INSTALLATION

2.2.1 Setting the Logical Address
Beforeinstallation, itisnecessary toverify that thePGlogical addressisset correctly. The
addressswitchesshould beset accordingtotherequirementsof your Slot 0 Controller. The
addressswitchesaremarked withnumbersfrom1to 8 (Fig. 2-1). Switch 1 correspondstothe
least significant bit of theaddress. Theaddressisenteredinbinary wherean'ON' switch setsthe
bittoO. If your controlleriscapabl eof dynamicconfiguration, set all of theaddressswitchesto
'OFF' (Hexadecimal address="FF').

2.2.2 Connecting Master and Slave Modules
If any PG modulesareto beusedinamaster/slavemode, their Expansion Clock and Expansion
Trigger signal smust beconnected tothemaster modul esexpansi onoutputs. When connectinga
master PGtoaslave, any of themaster expansion clock outputsand expansiontrigger outputs
may beused. All of theexpansionoutput signal sprovideidentical timingtosavemodules.

Tointerconnect themaster and slavemodul es, s mply removethecover tothemaster modul e,
connect theexpansion clock cableto any expansion clock output connector (Fig. 2-2) andthe
expansiontrigger cabletoany expansiontrigger output connector. Feedtheexpansioncables
throughtheexpansion cableaccesss ot (Fig. 2-3) inthemaster modul €' sfront panel, andreplace
thetopcover. Install all of themodulesintotheVXI chassis. Connect oneexpansionclock
cabletoeach EXPCLK IN connector ontheslavemodul€'s(Fig. 2-4), and anexpansiontrigger
cabletoeachEXPTRIGIN connector.

A maximum of six PG modulescan beslaved toasingle PG master module.
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PG110VXI
Card
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OFF 1

Address Switches shown sef fo dynamic
configuration  position (all  1's).

Figure 2-1.
Logical Address Switches.

2.2.3 Ingtalling the Module
After theaddressswitcheshavebeen set, install thePGinthecard cage. Install any dave PG
modulesinthesl otsadjacent to, and downstreamfrom, the PG. After all of thecardsareseated
inthecard cage, carefully tightentheretaining screwslocated at thetop and bottom of thefront
panel of eachmodule. ThePG canbeinstalledinany availableV XI dot other thand ot 0.

SomeV X1 backplanesrequirejumpersfor varioussignal lines. Check theinstructionmanual for
your chassisto properly configurethebackplanejumpersif needed. ThePG usesthel ACK
jumper, sothisjumper must beremoved fromthebackplaneintheslot wherethePGistobe
installed. The PG doesnot useany BusGrant level jumpers. It does, however, passtheBus
Grant signalsalongto adjacent slot, soit makesnodifferenceto PG operationif BusGrant
backplanejumpersareinstalled or removed.
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Figure 2-2.

Master Module Expansion Connectors.
2.3 CALIBRATION
ThePGiscalibrated at thefactory and should not requirecalibration by theuser under normal circum-
stances. If for any reasonthe PG doesrequirecalibration, themodulemust bereturnedtothefactory.
2.4 Basic OPERATION

24.1 Self-Test

WhentheV XI card cageispowered up, thePGwill performaninternal Self-Test. Theinternal
self-testwill performatest onRAM, NonvolatileRAM checksum, ROM checksum, V XI
interfacechipand DUART chip. Uponcompletionof Self-TesttheSY SFAIL LED will extin-
guishanddefault settingswill beloaded. Thedefault settingsare:

OUTPUT.STATEOFF

SOURCE:PULSE:MODEAUTO

SOURCE:PUL SE:PERIOD 100.00E-9
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SOURCE:PULSE:WIDTH 50.00E-9
SOURCE:PULSE:HOLDWIDTH

SOURCE:PULSE:DELAY 0

SOURCE:PULSE:POLARITY NORMAL
SOURCE:VOLTAGE:LEVEL:IMMEDIATE.AMPLITUDE4.0
SOURCE:VOLTAGE.LEVEL:IMMEDIATE:OFFSETO
INITIATE

TheSY SFAIL LED shouldturn off within 5 secondsof power-up. If thisL ED doesnot turn off,
check theinstallation of thecards, making surethat no pinsontheV X1 connectorshavebeen
bent duringinstallation. After re-seatingthecards, power-uptheinstrument again. If the

SY SFAIL continuestoremainlit, try toreadtheDATA LOW register of thePG module.
Softwareincludedwithyour slot O controller should providethiscapability. If theregister canbe
read, itwill provideanerror codeindicating what section of thesel f-test failed. Refer to A ppen-
dix Cforalistof self-test error codes. Do not attempt to repair thecard yourself. Seethe Repair
Policy listedinthefront of thismanual for serviceinstructions.

Several commandsinthe PG command set allow youtoruntheinterna self-test, or portionsof it.
Refertothe* TST?and DIAGNOSTIC commandslistedin Chapter 4.

2.4.2 PG Command Syntax
ThePG commandsadheretothesyntax rulesdefinedin Standard Commandsfor Programmable
Instruments(SCPI), 1992 and | EEE 488.2 Standard Commands. SCPI definesacommon
commandset for instrumentation. By providingaframework for acommoncommand set, similar
instrumentsfromdifferent manufacturers, withsmilar capabilities, may beinterchangedwitha
minimumamount of softwarere-coding. ThePGincorporatesmany of the SCPI commands
intendedfor pulsegenerators, aswell assomecommandsthat takeadvantageof capabilities
uniquetothePG. Refer to Chapter 4, COMMAND SET, for afull listing and description of
thesecommands.

2.4.3 Output a Pulse Stream
Onpower-up, thePGisready tooutput pul seswiththefollowing characteristics:

Period: 100 nSec (10 MHz)
PulseWidth: 50 nSec

Amplitude: 4.0Volts(-2.0V to+2.0V)
SewRates: 1.3V/nSec

PulseMode: Sngle

PulsePolarity: Normal

Dday: 0nSec

Trigger: Continuous

RunState: On

Outputs: Orff

Atthispoint, theonly actionrequiredistoenabletheoutputs.

I —————————————
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2.4.4 Running and Stopping
ThePG powersupintherunstatewiththeoutputsdisabled. Toenabletheoutputs, ssmply send
thecommand"OUTPUT:STATEON". Y oumay disabletheoutputsby sendingthecommand
"OUTPUT:STATEOFF". Also, youmay haltthePG, |eavingtheoutputsenabled, usingthe
"ABORT" command. TorestartthePG after anabort command, use"INITIATE".
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CHAPTER 3. OPERATION
Generation of pulseswiththe PG (pul segenerator) isasimplematter of sending commandsthat enable
theoutputsand definethevariouspul separameters. Thischapter describesthevariouspul separam-
etersandthecommandsusedto affect them.

3.1 PuLsE PARAMETERS
Oneof thefeaturesthat setsthispul segenerator apart from other signal sourcesisthedegreeof
control providedfor thepulseparameters. ThePG offersawidevariety of commandsthat allow you
tocontrol thedifferent aspectsof theoutput pulse. Sections3.1.1to3.1.5addressthesecapabilities.
Refertofigure3-1for pulsetiming parametersdiscussedinsection3.1.1.

leading Slew Rate Traiing  Slew Rate
or or
Leading Transifion Time  Trailing Tiansition  Time

i
i i
P el ol

i i

«—— Pulse  Width —

Duty Cycle
(Pulse  Width/Period)%

Period
(1/Frea or 1/Rep. Rate)

- ————————— —_—

Figure 3-1.
Pulse Timing Parameters.

3.1.1 Pulse Timing

Period
The PG supports periodsfrom 3.33 nsec to 100 ms (PG110) or from 10 nsecto 100 ms
(PG100). Thepulseperiodiscommonto both channel sandismeasured fromthe50%
point ontherising edgeof the pul setothe50% point onthenext rising edge (assumingthe
leadingandtrailingdew ratesset tothefastest setting). Thefollowingcommandsdemon-
stratethegeneric, longand abbreviated formatsusedto control thepul seperiod. Seconds
may beentered asafloating point number (.00000000333), afl oating point exponential
number (3.33E-9) or afl oating point number withaunit suffixof "MS',"US" or "NS'
(3.33NYS):

SOURCE:PUL SE:PERIOD <seconds>
SOURCE:PULSE:PERIOD 3.33NS
SOUR:PULS.PER16.5US

PER 100NS

_______________________________________________________________________________________________________________|
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Frequency
Thefrequency command hasbeenincludedfor thosewho prefer todeal with pul sefrequen-
ciesinstead of pulseperiods. All frequency valuesareinternally convertedto periodvalues.
For thefrequency query command, thefrequency iscal cul ated asthereciprocal of thepulse
period setting (1/ period). Thefrequency rangeisfrom 10Hzto 300 MHz (PG110) or 10
Hzto 100 MHz (PG100). Longand abbreviated command formatsareshownbelow. The
hertz parameter may beentered asafl oating poi nt number (10000000), afl oating point
exponentia number (10E6) or afl oating point number withaunit suffix of "HZ","KHZ" or
"MHZ" (10MHZ).

SOURCE:FREQUENCY :FIXED <hertz>
SOURCE:FREQUENCY :FIXED 100000000
SOUR:FREQ:FIX 10E6

FREQ150MHZ

Pulse Width
Pulsewidthismeasured fromthe50%transition point ontheleading edgetothe50%
transition point onthetrailing edge, and measured using thefastest slew ratefor both edges.
Pulsewidthsmay rangefrom 1.5 nst0 99.999 ms(PG110) or 5 nsto 99.999 ms (PG100).
Notethat rangecheckingisnot performedfor the pul sewidthcommands. Caremust be
takenthat the pul sewidth doesnot exceed thepul seperiod. Each output pulsecanbe
independently controlledwhenHOLD:AUTOissetto OFF. A channel number shouldbe
specified aspart of thecommandstring. If achannel number isomitted, thenthepulse
commandwill defaulttochannel 1. Thesecondsparameter may beentered asafloating
point number (.000000005), afloating poi nt exponential number (5.0E-9) or afloating point
number withaunitsuffixof "MS","US" or "NS" (5.0NS). Variouspul sewidthcommand
examplesareshownbelow.

SOURCE:PUL SE:WIDTH<1|2><seconds>
SOURCE:PUL SE:WIDTH1.00000015
SOUR:PULS:WIDT2300E-6

WIDT 350NS

Duty Cycle
Duty cycleisanalternatecontrol for pulsewidth andisexpressed asaratio betweenthe
pulsewidthandthepulseperiod. Duty cyclesmay vary from 1%t099%, ininteger steps.
Each channel hasindependent duty cyclecontrol whenHOLD:AUTOissettoOFF. Ifa
channel number isnot specified aspart of thecommand sequence, channel Lisassumed.
Several commandformatsfor duty cycleareshownbel ow.

SOURCE:PULSE:DCY CLE<1|2><percent>
SOURCE:PULSE:DCYCLE150
SOUR:PULS:DCY C260

DCYC40
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TheHOLD:AUTO commandallowsyoutolink thewidth or duty cyclesettingfor channel
2tothewidthor duty cyclesetting of channel 1. Thisisdoneby settingtheauto parameter
ON or OFF (defaultisHOLD:AUTOON). For example, if you set the hold parameter to
WIDTH, and set autoto ON, any pul sewidthvalueenteredfor channel onewill alsobe
usedfor channel two. Toset channel 2toadifferent pul sewidth, youmust firstturnauto
OFF, thenenter thechannel 2 pulsewidthonanew line. Examplesof thesecommandsare
listedbelow.

SOURCE:PUL SE:HOLD <WIDTH|DCYCLE>
SOURCE:PUL SE:HOLD:AUTO <OFF|ON | 0| 1>
SOURCE:PULSE:HOLDWIDTH
SOUR:PULSHOLDDCYCLE

HOLD:AUTOON

HOLD:AUTOO

Slew Rates
Both channel sshareacommon control for settingtheleadingandtrailingedgedew rates.
Slew rateismeasureinvoltsper microsecond and representsthespeed of asignal transi-
tion. Therearethree(3) slew raterangesfor the PG100, and four (4) for the PG110.
Rangestwo, threeandfour areprogrammablewhilerangeoneisfixed. A summary of the
dewrangesisasfollows.

Rangel: 2700V/us(PG1100nly)
Range2: 33V/usto1300V/us
Range3: 1.0V/usto32.9V/us
Range4: 0.033V/usto 0.90V/us

Theleadingandtrailing edges ew ratesmust beinthesamerangeand must bewithinal0:1
ratio of eachother. If either slew rateischangedtoanew range, theother isautomatically
changedtothenew rangeaswell. TheAUTO parameter isusetolink thetrailingedgerate
totheleadingedgevalue. Withautosetto ON, thevalueenteredfor theleadingslew rate
will automatically beusedfor thetrailingslewrate. When setting auto OFFyoumust
specify AUTO OFFfirst, then, onanew line, definethetrailingedgeslew rate. Slewrate
valuesmay beentered asafl oating point number (0.5) or afl oating point exponent (1E3).
Leadingandtrailingdew rateexamplesareshownbel ow.

SOURCE:VOLTAGE:SLEW:LEADING<v/us>
SOURCE:VOLTAGE:SLEW:TRAILING<v/us>
SOURCE:VOLTAGE:SLEW:TRAILING:AUTO<ON |OFF>
SOURCE:VOLTAGE:SLEW:LEADING1000
SOURVOLT:SLEW:TRA2.7E3

VOLT:SLEW:LEAD 500

VOLT:SLEW:TRA:AUTOON

I —————————————
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3.1.2 Output Levels

ThePG provideseach channel withitsownamplitudecontrol, sooutput level commandssent
needto specify theactivechannel. If achannel designator isnotincludedinthecommandstring,
thenchannel lisassumed.. Thedriver circuitisseriesterminated at 50Q, makingit suitablefor
driving50Q transmissionline, andal | measurementsarespecifiedintoanunterminated, high
impedanceload. Theresolutionof al output level controlsis12bitsandlevel accuracyis+ (1%
of setting+ 1% of amplitude+40mv). Amplitudeaccuracy is+ (low level accuracy +highlevel
accuracy). All output level commandval uesareinvoltsand may beentered asafloating point
number (5.0), afl oating poi nt exponent (800E-3) or asafl oating point number withasuffix of
"V", or"MV". Seefigure3-2.

/— Amplitude
High Level

Low Level

0 VOIES =rrmmmrmmm s s r oo o

Offset

Figure 3-2.
Output Level Parameters.
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Amplitude
Theamplitudeof thePG outputsaremeasuredfromtheir low level outputtotheir highlevel
output. Therearetwoamplituderangesfor the PG, dependingontheslew rangeinuse.
Thecombinationof amplitudeand offset settingsmay not exceedthemaximumhighlevel or
themaximum|ow level output specifications. Amplituderangesandalist of generic, long
andabbreviated amplitudecontrol commandsareprovided below.:

SlewRangel: AmplitudeRange=0.5V p-pto 7.0V p-p (PG1100nly)
SlewRange2: AmplitudeRange=0.5V p-pto 7.0V p-p
Slew Range3& 4: AmplitudeRange=0.5V p-pto24.0V p-p

SOURCE:VOLTAGE.LEVEL<1|2>IMMEDIATE:AMPLITUDE<volts>
SOURCE:VOLTAGE:LEVELL.IMMEDIATE:AMPLITUDES.O0
SOUR:VOLT:LEVZIMM:AMPL 750E-3

VOLT:LEV2.AMPL 2500MV

VOLT:AMPL 10

VOLT 15

Offset
OffsetismeasuredfromOV tothe50%amplitudelevel. Liketheamplitudecommand,
offset rangesdepend onthed ew rangeinuse, and thecombination of amplitudeand of fset
settingsmay not exceed themaximumhighlevel or themaximumlow level output specifica
tions. Output offset rangesalist of generic, longand abbreviated of fset control commands

areprovidedbelow:
SlewRangel: Offset Range=-1.75V to+6.75V (PG110o0nly)
SlewRange2: Offset Range=-1.75V to +6.75V

Slew Range3& 4: Offset Range=-11.75V to+11.75V

SOURCE:VOLTAGE.LEVEL<1|2>IMMEDIATE:OFFSET <volts>
SOURCE:VOLTAGE.LEVEL1IMMEDIATE:OFFSETO
SOUR:VOLT:LEV2:IMM:OFFS-1.35

VOLT:LEV2:0FFS2.5

VOLT:OFFS6

High
Output highand output | ow settingsareal ternatemethodsof settingtheamplitudeand
offset. Theoutput highlevel ismeasuredrelativetoOV. Likepreviousoutput control
parameters, output high hastworanges, depending ontheslew rangeinuse. Output high
rangesand highlevel output control commandsareshown below:

SlewRangel: Output HighRange=-1.5V to+7.0V (PG110o0nly)
SlewRange2: Output HighRange=-1.5V to +7.0V
SlewRange3& 4: Output HighRange=-11.5V to+12.0V

SOURCE:VOLTAGE:LEVEL<1|2>:IMMEDIATE:HIGH <volts>
SOURCE:VOLTAGE:LEVELL.IMMEDIATE:HIGHS5.0
SOUR:VOLT:LEVZ2IMM:HIGH-0.8

VOLT:LEV2HIGH10
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VOLT:HIGHO

Low
Output highand output | ow settingsareal ternatemethodsof settingtheamplitudeand
offset. Theoutputlow level ismeasuredrelativetoOV . Likepreviousoutput control
parameters, output low hastwo ranges, depending ontheslew rangeinuse. Thesereanges
andthelow level output control commandsareshown bel ow:

SlewRangel: Output Low Range=-2.0V to +6.5V (PG110only)
Slew Range2: Output Low Range=-2.0V to +6.5V
SlewRange3& 4: Output HighRange=-12.0V to+11.5V

SOURCE:VOLTAGE:LEVEL<1|2>:IMMEDIATE:LOW <volts>
SOURCE:VOLTAGE:LEVELL.IMMEDIATE:LOWO
SOURVOLT:LEVZIMM:LOW-1.9

VOLT:LEV2:.LOW-10

VOLT:LOW10

TTL Levels
ThePG hastwo standard|ogi clevel sdefined which all ow aqui ck and easy method of
setting output amplitudeand offset (or highandlow levels). If thePGisusedtodriveTTL
logic, youmay settheoutput asshowninfigure3-3using any oneof thecommandformats
shownbelow.

SOURCE:VOLTAGE.LEVEL<1|2>IMMEDIATE:TTL
SOURCE:VOLTAGELEVELLIMMEDIATETTL
SOURVOLT:LEVZIMM:TTL

VOLT.LEVZ2TTL

VOl T-TT1

/—Ampli’rude: 5.0V
High: 5.0V

J

Offset: 2.6V

Figure 3-3.
TTL Output Parameters.

ECL Leves
If thePGisusedtodriveECL logic, youmay settheoutput parametersasshowninfigure

_______________________________________________________________________________________________________________|
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3-4usingany oneof thecommand formatsshown at thetop of thefollowing page.

SOURCE:VOLTAGE:LEVEL<1|2>:IMMEDIATE:ECL
SOURCE:VOLTAGE:LEVELLIMMEDIATE:ECL
SOUR:VOLT:LEVZIMM:ECL

VOLT:LEVZ2.ECL

Offset:  -1.35V

High: -0.8V

Amplitude: 1.1V

Figure 3-4.
ECL Output Parameters.

VOLT:ECL

Trigger Output
Thetrigger outputisan ECL compatiblesignal. Thewidthof thetrigger outputwill match
theprogrammed pul sewidth of channel two. If channel twoisset todoublepulsemode,
thetrigger output widthwill matchthewidth of thefirst pul se.

3.1.3 Pulse Controls

Delay
ThePG hasindependent del aysfor each channel. Pulsedelay ismeasuredfromthe50%
transition point of theleading edgeof the Trigger pulsetothe50%transition pointonthe
|eading edgeof the pul seontheoutput channel, and measured using thefastest slew ratefor
theoutput channel. Seefigure3-5onthefollowingpage.

Delay unitsaresecondsandrangefromOnsto (period - 1.5ns). A channel designatoris
usedtodenotewhichchannel will beaffected by thedelay command. If achannel designa-
torisomitted, thenchannel lisassumed. Secondsmay beentered asafloating point
number (.00000001), afl oating point number with an exponent (50E-9) or asafloating
point number withaunitsuffixof "MS","US" or "NS". Seetheexamplesprovided.

SOURCE:PULSE:DELAY <1|2><seconds>
SOURCE:PULSE:DELAY 1.000001

37 Change?2

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



CHAPTER3: OPERATION PG100/PG110USER'SMANUAL
_______________________________________________________________________________________________________________|

4 )
__ Delay __
. Dellcy :
Trigger Ouim
Oufput 1 m
Output 2 /v
. | | | y,
Figure 3-5.
Programmable Delay.
SOUR:PULS.DEL22E-6
DEL 1US
Double Pulse

Each output channel of the PG providesthecapability of generating doublepul seoutputs.
Seefigure3-6. Whendoublepul seoutputsareused, another level of commandsare
availableto control delay andto control thewidth of thesecond pulse. Aseachchannel is
provideditsowndelay andwidth control, achannel designator isusedto denotewhich
channel will beaffected by thedoubl e pulsecommand. If achannel designator isomitted,
thenchannel 1isassumed.

Indoublepulsemode, thefirst pulseisalwaysfixedat 0delay, referencedtothetrigger
output. Any delay entered affectsonly thesecond pulse. Caremust betakenwheninthe
doublepulsemodethat pul sewidthsarenarrow enoughthat both pul sesfit withinthe
defined pul seperiod, andthat thedel ay val ueentered for thesecond pul seallowsenough
timefor thefirst pulsetofinishprior tothel eading edgeof thesecond pul se.

Thedoublecommandsprovidesameansfor enabling and disablingachannel'sdoublepul se
mode. A channel number should bespecified aspart of thedoublepul secommand string.

If achannel number isomitted, thenthedoublepul secommandwill defaulttochannel 1.
Thegenericcommandformat and command exampl esfor enabling thedoublepulsemode
areshownbelow.

SOURCE:PUL SE:DOUBLE<1|2>:STATE <OFF|ON |0 1>
SOURCE:PUL SE:DOUBLEL:STATEON
SOUR:PULS.DOUB2:STAT1
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— Delay —

! Delay )

Tigger Out 4/—\

147 1 Puse Peiod _

Puise Period

Quiput 1 : : :
Pulse  Width ! . : ! Pulse  Width
Output 2 :
Pulse Width : : : ! Pulse Width
\_ J
Figure 3-6.
Double Pulse Outputs.
DOUB2:STAT OFF
DOUB2 ON
DOUB OFF

Doublepulsedelay unitsaresecondsand delay ismeasured fromtherising edgeof the
trigger output to thel eading edge of thesecond pul se. Each channel hasindependent
control of itsowndelay, soachannel number shoul d be specified aspart of thecommand
string. If achannel number isomitted, thenthedelay commandwill defaulttochannel 1.
Secondsmay beentered asafl oating point number (.000002), fl oating point exponential
number (4.7E-6) or asafl oating point number withaunit suffix of "MS","US" or"NS".
Generic,longandabbreviated command examplesfor controllingdoublepulsedelay are
providedbelow.

SOURCE:PULSE:DOUBLE<1|2>:DELAY <seconds>
SOURCE:PULSE:DOUBLE1L:DELAY .000045

SOUR:PULS.DOUB2:DEL 33E-6
DOUB:DEL 630NS
DOUB2:DEL 500US
C________________________________________________________________________________
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Doublepul sewidthsaremeasured fromthe50%transition point onthel eading edgetothe
50%transition point onthetrailing edgefor boththefirst andthesecond pul se. Pulse
widthsaremeasured usingthefastest slew rates. Each channel hasindependent control of
their own pul sewidths, soachannel number shoul d be specified aspart of thecommand
string. If achannel number isomitted, thenthe pul secommandwill defaulttochannel 1.

Y oumay link thewidth setting for thesecond pul seto thewi dth setting of thefirst pul se.
Thisisdoneby settingtheauto parameter ON or OFF. The* RST default linksthetwo
pulsewidthstogether.

Thesecondsparameter for doublepul sed pul sewidthsmay beentered asafl oating point
number (.000000005), afl oating point exponential number (5.0E-9) or afl oating point
numberwithaunitsuffixof "MS","US" or"NS' (5.0NYS): Variousdoublepul sewidth
commandexamplesareshownbel ow.

SOURCE:PUL SE:DOUBL E<1|2>:WIDTH <seconds>
SOURCE:PUL SE:DOUBLE<1|2>:WIDTH:AUTO<OFF|ON |0| 1>
SOURCE:PUL SE:DOUBLEL:WIDTH.00045
SOUR:PULS:DOUB2:WIDT 333E-3
SOUR:PULS:DOUB:WIDT:AUTOON

DOUB2:WIDT:AUTOO

DOUB2:WIDT 100NS

DOUB:WIDT 1.5US

3.1.4 Pulse Parameter I nteraction

Slew Rates and Pulse Width
Pulsewidthisspecified at thefastest dew settingwithineach slew range, andismeasured at
the50% point of theleading andtrailingedges. Changingthed ew rateaffectstheslopeof
thetrangition, whichineffect, changesthe50%transitionpoint. If theleadingandtrailing
dewratesaresettothesameval ue, thiseffectisminimal. However, if theleadingand
traillingslew ratesaredifferent, thentheapparent pul sewidth may not matchthepro-
grammed pulsewidth. Seefigure3-7.

Apparent

:
f—

i Pulse Width

Programmed
Pulse Width

Figure 3-7.
Slew Rate vs. Pulse Width.
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Slew Rates and Amplitude

Likepulsewidth, theamplitude parameter canal so beaffected by theslew ratesetting. A
slow slew ratemay not allow acompl etetransition prior totheend of thepul se, causinga
waveformlikethat depictedinfigure3-8. Theleading slew ratemust befast enoughto
assureacompl etetransitionwithintheduration of thepul sewidth. Likewise, thetrailing
dew ratemust befast enoughto assureacompl etetransition prior tothebeginning of the

next pulseperiod.

100% «-vseeeserasemseresen

Progrcmmed _ |\ Progrommed

\
"""""""""" ™ Pulse Width 1" Amplitude
1
|

Figure 3-8.
Slew Rate vs. Amplitude.

Pulse Waveforms

By taking advantageof theprogrammabl epul separameters, waveformstraditionally
associatedwithfunctiongeneratorscanbecreated. Thetypesof waveformswhichmay be

generated are SquareWaves, Trapezoida Waves, TriangleWaves, Ramping Wavesand

SawtoothWaves. Seefigure3-9.

Severa restrictionsdeterminetheultimateflexibility of thewaveform. Forwaveformswith
moderatetofast slew rates(slew ranges1& 2), theabsolutemaximumamplitudeis7.0V
p-p. If lower slew ratesareused, themaximumamplitudeis24.0V p-p. Leadingand
trailing slew ratesmust beinthesamerangeand must bewithinal10: 1 ratio of eachother.
ThePGwill forcealO:1ratioif thisruleisviolated. Inthisinstance, aquery of theslew

ratesettingswouldyieldavalueother thanwhat wasprogrammed.

I —————————————
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4 h

Fast Leading/Traiing Slew Rates

Medium Leading/Trailing Slew Rates

Slow Leading/Trailing Slew Rates

Slow Lleading, Medium Traiing Slew Rates

Medium Leading, Slow Traling Slew Rates

Figure 3-9.
Pulse Waveforms.

3.2 TRIGGERING

3.2.1 Trigger Modes
Therearethreetrigger modesavailableinthePulse Generator. Thetrigger modesworkin
conjunctionwiththetrigger sourcesto provideaflexiblemethod of controllingthe PG outputs.
For afull descriptionof Trigger Modesand Sources, refer tosection 3.2.3, Runningand Trigger-

ing.

3.2.2 Trigger Sources
Thereareseventrigger sourcesavailableinthe PG PulseGenerator. Thetrigger sourcesworkin
conjunctionwiththetrigger modesto provideaflexiblemethod of controllingthe PG outputs.
Anytimeanexternal trigger sourceissel ected, makecertainthat thetriggerinputissettoavalid
thresholdusingthe TRIG:LEV command. Thedefaultthresholdfor TRIG:LEV is0.0volts. For
afull descriptionof Trigger Sourcesand M odes, refer to section 3.2.3, Runningand Triggering.

_______________________________________________________________________________________________________________|
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3.2.3 Running and Triggering
ThePG supportsmany different methodsof starting, stoppingandtriggering. Thegenericformat
for all commandshavingtodowiththeseoperationsisshownbelow.

SOURCE:PUL SE:MODE <AUTO|COUNT |EWIDTH>

TRIGGER:START:SOURCE<BUS|EXTERNAL |IMMEDIATE|TIMER|
TTLT<0-7>|MANUAL |EXPANSION>

SOURCE:PUL SE:COUNT <count>

TRIGGER:START:TIMER<seconds>

INITIATE

ABORT

*TRG

ThecommandsSOURCE:PULSE:MODE and TRIGGER:START:SOURCE areusedtodefine
thestartingandtriggeringmethod. Theremainingcommandsareused for settingtheburst count,
thetimer value, to start the PG or stopthe PG.

Thefollowingsectionsdescribethevarioustriggering possibilities. Theheader of eachsection
definestheM ODE and SOURCE parametersof the SOUR: PUL S:M ODE command sequence
andthe TRIG:STAR: SOUR command sequence, respectively. For exampletheAutol mmedi-
ateheader referstothecommandsSOUR:PULS:MODEAUTOand TRIG:STAR:SOUR
IMMEDIATE.

Auto Immediate
Pulseoutputsstartimmediatel y whenthe TRIGGER: SOURCE:IMMEDIATE commandis
sent. Thisimpliesthat the SOURCE:PULSE:MODEAUTO mustbesentfirst. Pulse
outputsareterminated usingtheABORT command. Seefigure3-10.

Auto Bus
Pulseoutputsstart when either theword serial trigger command, * TRGortheINITIATE
commandissent. Theorder of theM ODE and SOURCE commandsarenot critical.
Pulseoutputsareterminated usingtheABORT command. Seefigure3-10.

Auto Manual
Pulseoutputsstart whenthelNITIATE commandissent. Theorder of theMODE and
SOURCE commandsarenot critical. PulseoutputsareterminatedusingtheABORT
command. Seefigure3-10.

Auto External
Pulseoutputsaregatedviathefront panel trigger input signal. Gatingislevel sensitive, so
whilethegateisactive, pul seoutputsareenabled. Whenthegategoesinactive, pulse
activity stops, after compl etion of thecurrent pulsecycle. Seefigure3-11.
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< Auto  Start > < Abort >

Figure 3-10.
Auto Immediate/ Bus/ Manual Trigger.

Auto TTLTRG
Pulseoutputsaregatedviatheselected VXI TTLTRGsignal. Theactive TTLTRGsIgnal is
selectedusingthe TRIGGER:START:SOURCETTLT command. Gatingislevel sengitive,
sowhilethegateisactive, pul seoutputsareenabled. Whenthegategoesinactive, pulse
activity stops, after compl etion of thecurrent pulsecycle. Seefigure3-11.

External Externcil
or or
TILIRG TILIRG

Figure 3-11.
Auto External / TTLTRG Trigger.

Count Immediate
ThePGwill sendaburst of pulseswhenthe TRIGGER: SOURCE:IMMEDIATE command
issent. TheSOURCE:PUL SE:MODE COUNT command must beset prior tothe
TRIGGER: SOURCE:IMMEDIATE command. Thenumber of pulsessentintheburstis
definedwiththe SOURCE:PUL SE:COUNT command. Thecountrangeis1to2%*2°
(536,870,944, ,,20000020,,). After thepulseburstiscomplete, thePG110will waitfor
thenext TRIGGER: SOURC:IMMEDIATE command beforesending another burst of
pulses. Seefigure3-12.

Count Bus
ThePGwill output aburst of pulseswheneither theV X1 busword serial trigger command,
*TRG commandor INITIATE commandissent. Thenumber of pulsessentintheburstis
definedwiththe SOURCE:PUL SE:COUNT command. Thecountrangeis1to2%*2°
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(536,870,944, ,20000020,,). After thepulseburstiscomplete, thePGwill waitfor the
nextV XI buswordserial trigger command, * TRG commandor INITIATE command
beforesending another burst of pulses. Seefigure3-12.

< Count  Start {  Count Start >

Figure 2-12.
Count Immediate / Bus Trigger.

Count Timer

ThePGwill output aburst of pulsesimmediately uponreceipt of the TRIGGER: SOURCE:
TIMER command, andwill periodically re-trigger at theratedefined by TRIGGER:START:
TIMER. Validtimer rangesare80 usto 10 seconds. Thenumber of pulsessentinthe
burstisdefinedwiththe SOURCE:PUL SE:COUNT command. Valid countrangesarel
t02%+2° (536,870,944, , 20000020, ,). The SOURCE:PULSE:MODE COUNT com-
mand, SOURCE:PUL SE:COUNT commandandthe TRIGGER:START:TIMER com-
mand must besent prior tothe TRIGGER:START: TIMER command. Seefigure3-13.

4 )

< Tigger Timer X Tigger Timer

Figure 3-13.
Count Timer Trigger.
Count External

ThePGwill sendaburst of pulsesontherising edgeof thefront panel trigger signal. The
burst countisdefined usingthe SOURCE: PUL SE:COUNT command. Validcountranges
are1t02%2°(536,870,944, , 20000020, ). Theexternal trigger inputisedgesensitive,
soafter thepul seburstiscomplete, thePG will wait for another rising edgeontheexternal
trigger input beforesending another burst of pulses. Seefigure3-14.
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Count TTLTRG
ThePGwill sendaburst of pulsesconcurrent withtherising edgeof theselected V X1
TTLTRGtriggersigna. TheactiveTTLTRGsSIgnal isselectedusingthe
TRIGGER:START:SOURCETTLT command. Theburst countisdefinedusingthe
SOURCE:PUL SE:COUNT command. Valid count rangesare 1t02*°2°(536,870,944, ,
20000020,,). TheVXI TTLTRGtriggerisedgesensitive, soafter thepulseburstis
complete, thePGwill wait for another rising edgeof theselected VXI TTLTRGtrigger
signal beforesending another burst of pulses. Seefigure3-14.

External External
or or
TILTRG TILTRG

Figure 3-14.
Count External / TTLTRG Trigger.

Ewidth External
Theoutput pul seof both channel smirror theexternal front panel trigger inputsignal. Pro-
grammablecontrol for theleadingandtrailingdew rates, aswel | asindividual channel
amplitudeandtrigger delay controls, remainavailable. Thereisatypica delay of 17.5ns
fromtheexternal trigger edgetothecorresponding EWIDTH output edge, measured using
thefastest dewrate. Whenthe SOURCE:PUL SE:MODE EWIDTH commandisentered,
the TRIGGER: SOURCE automatically defaultstoEXTERNAL . Seefigure3-15.

3.2.4 Master/Slave
ThePG supportsaspecial modeinwhichupto six PG modulesmay beslavedtoamaster PG.
Themaster PG providesthepul seperiodandtriggeringtoitself, andto each of theslavemod-
ules. Eachdaveretainscontrol of amplitude, slew rates, pul sewidth/duty cycle, trigger delay and
sngle/doublepulsemodes.

Refertosection2.2.2for instructionsoninstalling and connecting master and slave PG modul es.
Afterinstallation, programthemaster and each slaveunitfor thesamePUL SE:MODE and

PUL SE:PERIOD values. If thepulsemodeisset to COUNT, then programthemaster and
daveunitsforidentical COUNT values. Themaster PG may beprogrammedfor any trigger
sourceexcept IMMEDIATE and EXPANSION. Eachslavemodulemust beprogrammedfor a
trigger sourceof EXPANSION. After aslavemodul €'strigger sourceisset toEXPANSION, a
MASTER?query will returntheresponse”SLAV E". Onceconfiguredand programmed, any
trigger of themaster PG will alsotrigger theslaves. Refertofigure3-16.
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o Typical o Typical
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H External : External
i Trigger : Trigger
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EWIDTH EWIDTH
Output 1 Qutput 1
!
1
H EWIDTH EWIDTH
1 QOufput 2 Cutput 2
1
B
1 Programmed 1
=~ Delay ™
g i
Figure 3-15.

Ewidth External Trigger.

Note, itisacceptableto configurea PG modul efor Slave operationandto not set thetrigger
sourceto EXPANSION. Inthiscase, thePGwill operateinthenormal, stand-al one, fashion.
Thiseliminatestheneed todisconnect cablesor reconnect cabl eswhen changing betweenthe
Master and Slavemodes.

Master
Tigger Out

Maister
Qufput 1

Slave 1
Output 1

Slave 2
Qutput 2

Slave 3
Output 1 \

Slave 4
Qutput 1

Slave &
Output 1

Slave 6
Cutput 2

Figure 3-16.
Master / Slave Operation.
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CHAPTER4: COMMAND SET

4.1

ThePG (pulseggenerator) iscontrolled viaaset of word serial commandsdefined specifically for
pulsegenerator control inthe Standard Commandsfor Programmabl el nstruments(SCPI), 1992
edition. Duetotherobust featureset of the PG, someadditional commandshavebeenaddedthat,
whilenot definedin SCPI, dofollow therulesand syntax of SCPI commands, and provideaccessto
theuniquefeaturesfoundinthePG.

SCPI SynTAX

SCPI commandsaredefinedinatreestructurestartingwithabasiccommandfunction, calledthe
command root, and expanding functionality by adding additional command descriptors, called com-
mand branches, until thefinal control parameter, calledacommand | eaf, isdefined. Inthisway,
commandsmay belogically groupedtogether based onfunctionality.

Theparagraph number for each SCPI definedroot, branchand|leaf isprovidedin parenthesis() next
tothecommand (reference SCPI, Volume2: Command Reference, 1992). For commandsnot
defined by SCPI, thewords(Non-SCPI) arefoundin placeof theparagraph number.

Toassistinkeepingtrack of theroot command anditsbranchesasyou negotiatethroughthevarious
command|evels, thecompletecommand syntax uptothelevel youareaccessingisprovidedinthe
header space of each page. Commandsarelisted by root al phabetical order, and then by SCPI
branch/leaf paragraphorder. Usethecommand referencesfound onthefollowing pagestohelp
identify commandsby function, root, branchand|eaf.

SCPI branchesand | eaf commandsusethecolon(:) character asaprefix, whichmeansto decend one
level inthecommandtree. Root commandshaveno prefix. Some SCPI command pathsarequite
lengthy. Toavoidtypinginthefull command path, several short-cutsareavailable. For example,
some SCPI commandwordsareoptional. Thesecommandsarelistedinbrackets[]. Also, each
SCPI command hasalongand anabbreviatedformat. Therequired abbreviatedformatisshownin
capital letters, whilethecharactersmaking uptheoptional longformat areshowninlower case. The
followingtwocommandstringsareidentical infunction.

1. SOURCEVOLTAGELEVELLIMMEDIATEAMPLITUDES.0
2. VOLT5.0

Another shortcut providedisthesemicoloncharacter (;). Usingasemicolonallowsyoutoremainat
thesamelevel inthecommand path and enter multipleparameter val ues, instead of havingtore-enter
theentirecommand pathfor eachva ueentered. Thefirsttwocommandsinthefollowingexamples
may berepl aced by thethird example.

1. SOURCEVOLTAGELEVELILIMMEDIATEHIGHS5.0
2. SOURCEVOLTAGE.LEVELLIMMEDIATE:LOWO
3. VOLT:HIGHS5.0,LOWO

SincetheparametersHIGH and L OW areat thesamelevel withinthe SOURCE:VOL TAGE com-
mand path, thesemicolonmay beused toomit all of thepathcommandwordsuptothislevel where
HIGH and LOW arelocated.
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Figure 4-1.
| Quick Reference.
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4 488.2 Quick REFERENCE

*CLS * SAV
*ESE (?) * SRE( ?)
* ESR? * STB?
*| DN? *TRG
*OPC (?) *TST?
* RCL * WAl
* RST
Command Key
command Command parameterstakethreeforms, ROOT, BRANCH, andLEAF.

TheROQT isthebeginning of acommandstructure, i .e. thefirst command
wordinastatement. Branchesaretheconnecting pathsbetweenthe
ROOQOT andtheLEAF. Branchesdo not have parametersassociated with
them, but may havesuffixes, usually achannel indicator. TheL EAFtermi-
natesthecommand stringand may or may not have parametersassociated
withthem.

command(?) Commandslistedinthe SCPI Quick Referencewhicharefollowedby a
questionmark in parenthesi sindicateacommand format supportingbotha
commandandacommand query

command? Any command stringfollowed by aquestion mark indi catesacommand
queryonly

UPPERCASE Command charactersdisplayedinuppercasearerequired characters

lower case Command charactersdisplayedinlowercaseareoptional characters

<required> Requiredparameter

[option] Optional commandor parameter

{repeat} Repeat thisparameter asmany timesasrequired

(min-max) Theparameter val ueentered must bewithintherangeof mintomax,
indusve

aaa|bbb Acceptable choicesareaaa OR bbb . . .

response Responsefrom PG
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4.2 SCPlI CoMMANDS
Followingisalist of the SCPI and Non-SCPI commandssupported by the PG Pulse Generator.
Each SCPI commandisreferencedtothe SCPI paragraph definingit, asprovided by the SCPI 1992
Command Referencedocument, Volume2. If thecommandisnot part of thedefined SCPI com-
mands, thenthey will bedesignatedNon-SCPI.

ABORT (SCPI 22.5)
Function: Placesall trigger sequencesintheidlestateandreturnstheinstru-
ment totheprogramming state.
Syntax: ABORt
Remarks If thepulsegeneratorisinthe AUTO or EWID mode, thereset

occursimmediately. If thepulsegeneratorisintheCOUNT mode,
thenthepul segeneratorswaitsfor completion of thecurrent count
conditionbeforeresetting. Thisrootlevel commandhasnoassoci-
ated* RST conditionor query form.

Example ABORT

SeeAlso: SOURCE:PULSEEMODE:AUTO,
SOURCE:PULSE:MODE:COUNT, SOURCE:PULSE:MODE
EWIDTH

1
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DIAGNOSTIC (SCPI 6.0)
Function: Root commandtoall diagnostictests.
Syntax: DIAGnostic
Remarks ThePG hasacomprehensiveset of diagnosticroutinesbuilt-in.

Thesetestsmay beruninwhole, orinpart, dependingonthe
terminating command optionselected. All memory testsarenon-
destructivetothememory beingtested.

DIAGNOSTIC causesthePGtoruntheindicated diagnostictests
and placearesponseintotheoutput queueindicatingwhether or
not theself test compl eted without any detected errors. The
diagnostic processwill stopexecutiononthefirst detectederror.

Thel EEE 488.2 command* TST ?isanaliasof thecommand
DIAGNOSTIC:SY STEM?. A descriptionof thevariousdiagnos-
ticcommandsfollows.

_______________________________________________________________________________________________________________|
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:SYSTEM? (Non-SCPI)

Function: Performsasystemwidediagnosticstest andreturnstheresults.
TestsrunareNRAM, CHAN1, CHANZ2 and FREQ. Thistest
performsthesamefunctionasthe488.2command* TST?.

Syntax: SYSTem?

Response: error,message

Remarks: SY STEM performsall sub-diagnosti cstest routinesand reports
back ontheresultsof thetests. Diagnosticsroutinesperformedare
non-volatileRAM checksumtest, channel 1and channel 2diagnos-
ticstestandafrequency test. DIAG:SY ST?isanaliasof * TST?
andisfunctionalyidentical. Thediagnosticprocesswill stop
executiononthefirst detectederror. If noerrorsaredetected, the
SY STEM diagnosticstest should completein<2 seconds.

Example DIAGNOSTIC:SYSTEM?
0,"No Error"

:CHANNEL ? (Non-SCPI)
Function: Performsaoutput level test onthesel ected channel.
Syntax: CHANnel<[1] |2>7?

Response: error,message

Remarks: Thechannel diagnostictest performsacheck of theoutput levelson
thesel ected channel, and theassociated DA Cs. Thistest uses
comparatorstotest theoutput withrespecttoreferencelevels
suppliedby theDACs. Thetest doesnot check accuracy, only
functiondity. TheCHANNEL diagnosticstest shouldcompletein
<1 second.

Example DIAGNOSTIC:CHANNEL2?
0,"No Error"

_______________________________________________________________________________________________________________|
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DIAGNOSTIC

:NRAM?

Function:

Syntax:

Response:

Remarks:

Example

(Non-SCPI)

Performsanon-volatileRAM checksumtest and reportsback the
results.

NRAM?
error,message

TheNRAM test performsachecksumtest of all non-volatileRAM
inthe PG system and reportsback theresults. TheNRAM diag-
nosticstest should completein <1 second.

DIAGNOSTIC:NRAM?
0,"No Error"

:FREQUENCY?

Function:
Syntax:

Response:

Remarks:

Example

(Non-SCPI)
Performsafregquency diagnostictest and reportsresults.
FREQuency?
error,message

Thefrequency diagnosti ctest performsgrossaccuracy check of the
internal PLL oscillator anddivider circuitby programmingalOms
period, startinganinternal timer, waitingfor theperiodtocomplete
andthencheckingthevalueof theinternal timer. Any response
other than"0,NoError" isanerror message.

DIAGNOSTIC:FREQ?

0,"No Error"
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INITIATE
Function:
Syntax:
Remarks.
Example
MASTER

(SCPI 22.4)

Thiscommandisusedtoinitiateatrigger if thetrigger sourceisset
toMANUAL or BUS.

INITiate

Thiscommandisanaliasforthel EEE 488.2-1987* TRG com-
mand.

INITIATE

MASTER?

Function:

Syntax:

Response:

Remarks:

Example

SeeAlso:

(Non-SCPI)

Queriesthesoftwareconfiguration of thePG modul etodetermine
Master/Savestatus.

MASTer?
SLAVE|MASTER

PG modul esmay beconfigured asastand-al onepul segenerator,
or, asinglePG modulemay beconfigured asaM aster modul eused
tocontrol uptosix (6) additional PG slavemodules. A PGis
configured asad aveby settingthetrigger sourcetoexpansion.

MASTER?
MASTER

TRIGGER:SOURCE:EXPANSION
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OUTPUT

Function:

Syntax:

Remarks:

(SCPI 13)
TheOUTPUT group of commandsareusedtoenableor disable
theoutput of thePulseGenerator.

OUTPut

ThePGisconfiguredwithoutputisolationrelays. OUTPUT isthe
root command usedto enable/disabletherelays, andtoquery the
stateof therelays.
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STATE

Function:
Syntax:
Defaullt:

Remarks:

Example:

(SCPI 13.10)

Controlswhether theoutput terminal sareopenor closed.
:STATe<OFF|ON | 0| 1>
OFF

Whenthefunctionis'OFF, theterminal relaysareopenandthe
terminal sareat maximumisolationfromthesignal. Thiscommand
|eaf requiresthecommandroot' OUTPUT'.

OUTPUT:STATEON

:STATE?

Function:
Syntax:

Response:

Remarks:

Example

(SCPI 13.10)

Query thecurrent output state.
STATE?
0|1

Returnsthecurrent output state. Seethepreviouscommand
""STATEfor further explanation of thereturnedvalue. Thiscom-
mandrequirestheroot'OUTPUT".

OUTPUT:STATE?
1

4-10
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SOURCE (SCPI 17)

Function: Sdl ect theoutput sourcecommands.

Syntax: [SOURCe]

Remarks: Thisprefix sel ectsthegroup of commandsusedto definetheoutput
characteristicsof thepul segenerator signals. Thisisaroot level
command, and, beingthedefault command prefix, isoptional.

_______________________________________________________________________________________________________________|
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:FREQUENCY (SCPI 17.6)
Function: Providesan alternatemethod of settingthe PG period.
Syntax: FREQuency

Remarks: Thefrequency command pathallowsthe PG pul serepetitionrateto
beprogrammed asafrequency, instead of asaperiod. Thenext
level command path supportseither :FIXED or :CW. However,
sincebothformatsareoptional, they may both beomitted.

_______________________________________________________________________________________________________________|
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:FIXED or :CW (SCPI 17.6.2)
Function: Setsthefixedfrequency of the pul segenerator
Syntax: [:FIXed] <hertz| MIN |MAX | DEF>
[:CW] <hertz|MIN | MAX | DEF>
Range: PG110 = (10 - 300E6); PG100 = (10 - 100E6)
Default: 10.00E6 (PG110)

Remarks Thisoptional terminatingleaf definestheoutput frequency of the
PulseGenerator. Thecommand:CW isanaliasof :FIXED andis
alsooptional. Frequency unitsaremeasuredinhertz. TheFRE-
QUENCY command supportsthesuffixesHz, KHzandMHz.

Example: SOURCE:FREQUENCY :FIXED 100E6
FREQ 100 MHz

:FIXED?or :CW? (SCPI 17.6.2)
Function: Queriesthecurrent period setting
Syntax: [:FIXed]?
[CW]?

Response: hertz

Remarks Returnsthecurrent frequency setting. Returnedvauesareinhertz.
Thecommand:FIXED isoptional. Itsalias, :CW?,isalsooptional

Example: SOURCE:FREQUENCY :FIXED?
10E6

FREQ?
100E6

_______________________________________________________________________________________________________________|
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‘PUL SE (SCPI 17.14)
Remarks: Selectthecommandsfor settingthepul secharacteristics.
Syntax: [[PULSe]

Remarks: Thisisafirstlevel branchunder SOURCE andisusedtosetthe
pulseparameters. Pulseisthedefault commandbranchandis
optiond.

_______________________________________________________________________________________________________________|
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:MODE (Non-SCPI)
Function: Setsthepul seoutput modefor thepul segenerator.
Syntax: :MODE <AUTO|COUN[T] |EWID[TH]>
Default: AUTO
Remarks: If MODEissettoAUTO, thePGwill continuously output pul ses.

TheCOUNT parameter isusedwhenitisdesiredto output afixed
number of pulses. EWIDTH usestheexternal trigger input asan
enablegate.

Example: SOURCE:PULSE:MODECOUNT

SeeAlso: SOURCE:PULSE:COUNT, TRIGGER:SEQUENCE:SOURCE,
TRIGGER:SEQUENCE: TIMER,INITIATE,ABORT,*TRG.

:MODE? (Non-SCPI)
Function: Queriesthe PG output mode.

Syntax: :MODE?
Response: AUTO|COUN |EWID
Remarks. None

Example: SOURCE:PULSE:MODE?
COUNT

_______________________________________________________________________________________________________________|
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:PERIOD (SCPI 17.14.1)
Function: Setstheperiod of thepul segenerator
Syntax: :PERIiod <seconds|MIN |[MAX | DEF>
Range PG110 = (3.33E-9 - 100E-3)

PG100 = (10.0E-9 - 100E-3)
Defauit 100.00E-9

Remarks: Thisterminating leaf definestheoutput period of thePulseGenera
tor. Period unitsaremeasuredin seconds

Example: SOURCE:PUL SE:PERIOD 100E-9
PER 1us

:PERIOD? (SCPI 17.14.1)
Function: Queriesthecurrent period setting
Syntax: ‘PERiod?
Response: seconds
Remarks: Returnsthecurrent period setting. Returnedvaluesareinseconds

Example: SOURCE:PULSE:PERIOD?
100E-9

_______________________________________________________________________________________________________________|
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‘WIDTH (SCPI 17.14.2)
Function: Setsthepul sewidthor duration.
Syntax: WIDTh<[1] | 2> <seconds| MIN | MAX | DEF>
Range PG100 = (5.0E-9 to PERIOD-5.0E-9)

PG110 = (1.5E-9 to PERIOD-1.5E-9)
Defaullt: S0E-9

Remarks When setting pul sewidth, thePGwill defaulttochannel 1unless
otherwisespecified. Thepositiveportionof thepul seisdetermined
by thepulsepolarity. Sendingthe* RST commandwill forcethe
pulsewidthtothedefault setting. Thedefaultvaluefor MAX will
vary dependingonthecurrent PERIOD setting. :WIDTH and
:DCY CLEaremutually exclusive. Unitsaremeasuredinseconds.

Example: SOURCE:PULSE:WIDTH 1E-6
WIDT 5ns
SeeAlso: SOURCE:PULSE:POLARITY,SOURCE:PULSE:HOLD

‘WIDTH? (SCPI 17.14.2)
Function: Queriesthecurrent pulsewidthsetting
Syntax: ‘WIDTh<[1] |2>?
Response: seconds

Remarks Whenquerying pulsewidth, thePGwill defaulttochannel 1unless
otherwisespecified.

Example: SOURCE:PULSE:WIDTH?
4.5E-3

_______________________________________________________________________________________________________________|
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:DCYCLE (SCPI 17.14.3)
Function: Settheduty cycleof thepulsewaveform.
Syntax: :DCY Cle<[1] | 2> <percent | MIN | MAX | DEF>
Range (1- 99
Default: 50%of current period setting
Remarks: Theresultingwaveformwill haveapositivewidthdetermined by

(periodx (duty cycle/ 100)). Whendoublepulseisenabled, both
pulsewidthsare(period x (duty cycle/ 200)). Thepositiveportion
of thepul seisdetermined by thepul sepolarity. If achannel isnot
specified, thePGwill defaulttochannel 1. Sendingthe* RST
commandwill forcethepul seduty cycletothedefault setting.
:‘DCYCLEand:WIDTH aremutually exclusive.

Example: SOURCE:PULSE:DCYCLE125
SeeAlso: SOURCE:PULSE:POLARITY,SOURCE:PULSE:HOLD

:DCYCLE? (SCPI 17.14.3)
Function: Query theduty cyclesetting

Syntax: :DCYCle<[1] |2>?
Response: 1-99

Remarks Responseisreturned aspercentageof total cycletime. Seethe
DCY CLEcommandfor detailsregardingthereturnedvalue. If a
channel isnot specified, thePGwill returntheDCY CLE of channel
1

Example: SOURCE:PULSE:DCYCLEZ2?
25

_______________________________________________________________________________________________________________|
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:HOLD (SCPI 17.14.4)
Function: Definestheparameter to behel d constant when the period changes
Syntax: :HOLD <WIDTh|DCY Cle>
Default: ‘WIDT

Remarks: Thedefined hold parameter isvalidfor both output channels.

Example: SOURCE:PULSE:HOLDWIDTH
SeeAlso: SOURCE:PULSE:WIDTH, SOURCE:PULSE:DCYCLE

‘HOLD? (SCPI 17.14.4)
Function: Querieswhichpul separameter isheld constant whenthepul se
periodchanges.
Syntax: ‘HOLD?

Response: WIDT |DCYC
Remarks None

Example: SOURCE:PULSE:HOLD?
DCYC

_______________________________________________________________________________________________________________|
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-AUTO (Non-SCPI)
Function: When set toon, couplesthepul sewidth, or duty cycle, of channel 2
tothepulsewidth, or duty cycle, of channel 1.
Syntax: ‘AUTO<OFF|ON |0]| 1>
Default: ‘ON
Remarks None

Example: SOURCE:PULSE:HOLD:WIDTH:AUTOON
SeeAlso: SOURCE:PULSEWIDTH, SOURCE:PULSE:DCYCLE,
SOURCE:PULSE:HOLD

:AUTO? (Non-SCPI)
Function: Queriesthestateof theHOLD:AUTOfunction.

Syntax: AUTO?
Response: 0|1
Remarks. None

Example: SOURCE:PULSE:HOLD:AUTQO?
1

_______________________________________________________________________________________________________________|
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:DELAY (SCPI 17.14.5)
Function: Setdelay timefromtrigger tofirst output pul se.
Syntax: :DELay<[1] | 2> <seconds|MIN |[ MAX | DEF>
Range (0to PERIOD)
Default: 0
Remarks Setsthetimefromtherisingedgeof thetrigger out signal tothe

leading edgeof thepulse. Whendefiningthepul sedel ay parameter
thePGwill defaulttochannel 1unlessotherwisespecified. The
fundamental valuefor DELAY isseconds, and startsimmediately
after thepulsegenerator istriggered.

Example: SOURCE:PULSE:DELAY 25.0E-6
DEL16us

:DELAY? (SCPI 17.14.5)
Function: Query thedel ay setting.
Syntax: :DELay<[1]|2>?
Response: seconds

Remarks Returnsthetimedel ay settingfor thespecified channel. If achannel
number isnot specified, thedelay valuefor channel 1will be
returned.

Example: SOURCE:PULSE.DELAY
100E-6

_______________________________________________________________________________________________________________|
421

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



CHAPTER4: COMMAND SET

SOURCE:PUL SE PG100/ PG110USER'SMANUAL
I —————————————
:DOUBLE (SCPI 17.14.6)
Function: Definesachannel for doublepul sed outputs
Syntax: :DOUBIe<[1] |2>
Default: None

Remarks: Setsthecorresponding channel for thedoubl e pul sed outputs.
Since'SOURCE', and":PUL SE' aredefault prefixes, their use
precedingthe":DOUBLE' branchisoptiona. Whenachannel is
definedfor doublepul sed outputs, that channel loosesthetrigger
delay capabilitiesfor thefirst pul seof thedoubl e pul sed sequence.
Thesecond pul seretainsthecapability of delayingitsoutput rel ative
tothefirstpulse(i.e., thetrigger).

_______________________________________________________________________________________________________________|
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:STATE (SCPI 17.14.6.1)
Function: Set the doubl e pulse mode ON or OFF.
gyntax: .[STATe] <OFF|ON |0 | 1>
Default: OFF
Remarks: STATEisanoptional parameter for thecommand

SOURCE:PUL SE:DOUBLE, asare SOURCE and PUL SE
themsalves. SOURCE:PULSE:DOUBLE1:STATEON abbrevi-
atesasDOUB:ON

Examples. SOURCE:PULSE:DOUBLEL:STATEON
DOUB2 OFF

:STATE? (SCPI 17.14.6.1)
Function: Query thesettingfor doublepul se.

Syntax: [:STATe]?
Response: 0|1

Remarks: Returnsthecurrent settingfor thedoublepulseonthechannel
selected.

Example: DOUB:STATE?
1

SOUR:PULS.DOUBZ:STAT?
0

_______________________________________________________________________________________________________________|
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:-DELAY (SCPI 17.14.6.2)

Function: Setthedelay timebetweenthestart of thefirst pulseandthefirst
edgeof thesecond pul se.

Syntax: :DEL ay <seconds|MIN |[MAX |DEF>

Range: (OtoPERIOD)

Defaullt: 0

Remarks: Timeisinseconds. Whendoublepulseisenabled, thisdelay value
must beset suchthat thesecond pul seisnot coincident withthefirst
pulse.

Example: DOUBLEZ2:DELAY .00005
DOUB:DEL 3us

:DELAY? (SCPI 17.14.6.2)
Function: Query thedelay betweendoublepul ses.
Syntax: :DELay?
Response: seconds
Remarks Returnsthetimeperiod betweenthestart of thefirst pulse, andthe

firstedgeof thesecond pul se.

Example: ‘DOUBLEL.DELAY?
S0E-6

_______________________________________________________________________________________________________________|
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‘WIDTH (Non-SCPI)
Function: Setsthepul sewidth of thesecond pulseinadoublepul sed outpui.
Syntax: WIDTh <seconds|MIN |[MAX | DEF>
Range PG110 = 1.5E-9 to (100E-3 - 1.5E-9)

PG100 = 5.0E-9 to (100E-3 - 5.0E-9)
Defauit 50E-9

Remarks Widthisinseconds. Sending* RST will forcethewidthtothe
default setting. Widthisa soaconnectingbranchtotheAUTO
parameter.

Example: SOURCE:PULSE:DOUBLE1:WIDTH 10E-6
DOUB:WIDT 25ns

‘WIDTH? (Non-SCPI)
Function: Query thewidthvalueof thesecond pulseinadoublepul sed
output.
Syntax: WIDTh?
Response: seconds

Example: SOURCE:PULSE:.DOUBLE2:WIDTH?
100E-9

:DOUB:WIDT?
10E-6

_______________________________________________________________________________________________________________|
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.AUTO (Non-SCPI)
Function: Couplesthewidth of thesecond pul setothewidth of thefirst pul se.
Syntax: ‘AUTO<ON |OFF|0]| 1>
Defaullt: ON
Remarks If AUTOissetto ON, thenthewidth of pulsetwowill follow the

setting of thewidth of pulse 1. Inany doublepul sed operation, the
widthof pulselandthedelay of pulse2 must besmall enoughthat
theminimum pul sewidth parametersof pulse2arenot viol ated.
Otherwiseunexpected resultsmay occur.

Example: SOURCE:PULSE:DOUBLEL:WIDTH:AUTOON

:AUTO? (Non-SCPI)
Function: Query thestateof theDOUBLE:WIDTH:AUTO parameter.

Syntax: AUTO?
Response: 0|1
Remarks. None

Example: SOURCE:PULSE:DOUBLE2WIDTH:AUTQO?
0
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:COUNT (SCPI 17.14.8)
Function: Set thenumber of pulsesto output when MODE isset to COUNT.
Syntax: :COUNt<pulses>
Range 1 to 251+2° (20000020, , 536,870,944, )
Defaullt: 1
Remarks: None

Example: SOURCE:PULSE:COUNT 15000
COUN #h4000

SeeAlso: SOURCE:PULSE:MODE

"COUNT? (SCPI 17.14.8)

Function: Querythecountvalue.

Syntax: :COUNTt?
Response: pulses
Remarks. None

Example: SOURCE:PULSE:COUNT?
15000

_______________________________________________________________________________________________________________|
4-27

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



SOURCE:PUL SE

CHAPTER4: COMMAND SET
PG100/PG110USER'SMANUAL

:POLARITY

Function:

Syntax:

Remarks:

Example

(SCPI 17.14.9)
Setthepolarity of theoutput pul se.

‘POL arity<[1] |2><NORMal | COMPlement | INV erted>

COMPlementandINVertedarealiases. INNORMal operation
thefirst stateismorepositivethanthesecond. InCOM Plemented
and NV erted operation, thefirst stateismorenegativethanthe
second. A *RST command setsthisparameter toNORMal.

SOURCE:PULSE:POLARITY2NORMAL

POLARITY?
Function:

Syntax:
Response:

Remarks:

Example

(SCPI 17.14.9)
Query thepolarity of thepul se.

‘POLarity<1|2>?
NORM | COMPL
None

SOURCE:PULSE:POLARITY1?
COMP
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‘ROSCILLATOR (SCPI 17.16)
Remarks Controlsthesettingof thereferenceoscillator.
Syntax: ‘ROSCillator
Remarks Thepulsegenerator canbereferencedtoeither internal or external

clock sources. Twointernal sourcesmay beselected, VXI CLK10
or VX1 CLK16. A singleexternal referenceinputisavailableon
thePGfrontpanel.

EXTERNAL (SCPI 17.16.2)
Function: PathtotheFREQUENCY command, whichisusedtoindicateto
thePGthefrequency of theexternal referenceoscillator.
Syntax: ‘EXTernd
Remarks: None

_______________________________________________________________________________________________________________|
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SOURCE:ROSCILLATOR:EXTERNAL PG100/PG110USERSMANUAL
C______________________________________________________________________

:FREQUENCY

Function:
Syntax:
Range:
Default:

Remarks:

Example

(SCPI 17.16.2.1)

Specifiesthefrequency of theexternal referenceoscillator.
:FREQuency <hertz>

(1E6t0 20E6)

1E6

Unitsareinhertz. A*RST will forcethisparameter tothedefault
vaue

SOURCE:ROSCILLATOR:EXTERNAL:FREQUENCY 10E6
ROSC:EXT:FREQ10MHZ

'FREQUENCY?

Function:

Syntax:
Response:
Remarks

Example

(SCPI 17.16.2.1)

Query thevaueenteredfor thefrequency of theexternal reference
ogcillator.

:FREQuency?
hertz
None

SOURCE:ROSCILLATOR:EXTERNAL:FREQUENCY ?
10E6
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:SOURCE (SCPI 17.16.3)
Function: Controlsthesdl ection of thereferenceoscillator source.
Syntax: :SOURce<INT<1|2>|EXT>
Defaullt: INT1

Remarks ThelNT1referenceoscillatorisderivedfromtheVXI CLK10
signal. INT2isderivedfromtheVXI CLK16signal. EXTis
provided by theexternal clock input onthefront panel of the PG
module. A*RST commandwill forcetheoscill ator reference
sourcetoINT1 (VXI CLK10).

Example: SOURCE:ROSCILLATOR:SOURCEINT1

'SOURCE? (SCPI 17.16.3)

Function: Query thesourceof thereferenceoscillator.

Syntax: :SOURce?
Response: INT1|INT2|EXT
Remarks None

Example: SOURCE:ROSCILLATOR:SOURCE?
EXT
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SOURCE PG100/ PG110USER'SMANUAL
-
‘'VOLTAGE (SCPI 17.18)
Remarks Control sthecharacteristicsof theoutput voltage.
Syntax: 'VOLTage
Remarks TheVOLTAGEbranchprovidesaccesstoall voltagecontrol
parameters.
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L EVEL (SCPI 17.18.4)

Remarks Controlsthevoltagelevel sof theoutput

Syntax: [LEVE<[1]]2>]

Remarks Level isthedefault commandwithintheV OLTAGEbranchand, for
brevity, may beomitted. If thechannel number isomitted, thenthe
default channd ischannd 1.

IMMEDIATE (SCPI 17.18.4.1)
Remarks Thecommandfor voltagelevel istobecarried outimmediately.
Syntax: [IMMediate]
Remarks: Immediateisthedefault commandwithintheL EV EL branchand,

for brevity, may beomitted.

_______________________________________________________________________________________________________________|
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'AMPLITUDE (SCPI 17.18.4.1.1)
Function: Setthemagnitudeof theoutput signal.
Syntax: :JAMPLitude] <voltage|MIN [MAX | DEF>
Range (0.5t07.0) for ewrange1 (PG110o0nly)
(0.5t07.0) for dlew range 2
(0.5t024.0) for lew ranges3and 4
Defaullt: 4.0
Remarks: Thebasicunitforamplitudeisvolts. Amplituderangesaredepen-

dentondew settings. Amplitudeisthedefault commandwithinthe
IMMEDIATEbranchand, for brevity, may beomitted. Whenthis
commandisused, thehighandlow output voltageswill bedeter-
mined by theamplitudeandtheoffset values. A *RST command
will settheoutput voltagetothedefault value.

Example: SOUR:VOLT:LEV:IMM:AMP5.0
SeeAlso: SOUR:VOLT:LEV:IMM:OFFSET,SOUR:VOLT:SLEW

'AMPLITUDE? (SCPI 17.18.4.1.1)
Function: Query theamplitudesetting
Syntax: AMPLitude?

Response: voltage
Remarks None

Example: SOURCE:VOLTAGE.LEVEL:IMMEDIATEAAMPLITUDE?
5.0
VOLT:AMP?
5.0
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:OFFSET (SCPI 17.18.4.1.2)
Function: Settheoffset valuefor theoutput signal
Syntax: :OFFSet <voltage| MIN | MAX | DEF>
Range (-1.75t0+6.75) for slew rangel (PG110only)

(-1.75t0+6.75) for lew range 2
(-11.75t0 +11.75) for lew ranges3and 4

Defaullt: 0

Remarks Theoffsetisusedinconjunctionwiththeamplitudesettingto
determinethehighandlow output voltagelevels. Theoffsetvalue
determinesthevoltagelevel of thenegativepeak of theoutput
signa. If AMPLITUDE and OFFSET combined exceedthe
maximum HIGH and L OW output voltages, arangeerror will be
generated.

Example: SOURCE:VOLTAGE.LEVEL:IMMEDIATE:OFFSET 2.0

:OFFSET? (SCPI 17.18.4.1.2)
Function: Query theoffset valuefor theoutput signal

Syntax: :OFFSet?
Response: voltege
Remarks. None

Example: SOURCE:VOLTAGE.LEVEL:IMMEDIATE:OFFSET?
20
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‘HIGH (SCPI 17.18.4.1.3)
Function: Settheoutput highvoltage.
Syntax: :HIGH <voltage| MIN |MAX | DEF>
Range: (-1.5t0+7.0) for lewrange 1 (PG110o0nly)

(-1.5t0+7.0) for dlewrange2
(-11.5t0+12.0) for lew ranges3 and 4

Default: 10

Remarks Basicunitsisvolts. If thecombinationof HIGH andLOW violate
theminimumor maximumamplituderange, thenarangeerror will
begenerated.

Example SOURCE:VOLTAGE.LEVEL:IMMEDIATEHIGH3.0

‘HIGH? (SCPI 17.18.4.1.3)
Function: Query theoutput highvoltage.

Syntax: HIGH?
Response: voltage
Remarks. None

Example: SOURCE:VOLTAGE:LEVEL:IMMEDIATE:HIGH?
3.0
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:LOW (SCPI 17.18.4.1.4)
Function: Settheoutputlow voltage.
Syntax: :LOW <voltage| MIN |MAX | DEF>
Range (-2.0to +6.5) for dew range 1 (PG110only)

(-2.0to+6.5) for lew range 2
(-12.0to+11.5) for lew ranges3 and 4

Default: -1.0

Remarks Basicunitsisvolts. If thecombinationof HIGH andLOW violate
theminimumor maximumamplituderange, thenarangeerror will
begenerated.

Example: SOURCE:VOLTAGE.LEVEL:IMMEDIATE:.LOW-1.0

:LOW? (SCPI 17.18.4.1.4)
Function: Query theoutput low voltage.

Syntax: LOW?
Response: voltege
Remarks. None

Example: SOURCE:VOLTAGE.LEVEL:IMMEDIATE:LOW?
-1.0
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SOURCE:VOLTAGE:LEVEL:IMMEDIATE PG100/PG110USERSMANUAL
C______________________________________________________________________

TTL

Function:
Syntax:

Remarks:

Example

(Non-SCPI)
Setstheoutputamplitudeto TTL levels.

TTL
TTL output level saredefinedinthePG asfollows:

AMPLITUDE=5.0Volts
OFFSET =2.5Volts
LOW =0.0Volts
HIGH=5.0Volts

TheTTL commanddoesnot haveaquery counterpart. If desired,

theSOURCE:VOLTAGE:LEVEL:IMMEDIATE:AMPLITUDE?,
:OFFSET?, :HIGH?, or :LOW?queriesmay beused to read back
voltagelevels.

SOURCE:VOLTAGE.LEVEL:IMMEDIATETTL
VOLT:TTL

‘ECL

Function:
Syntax:

Remarks:

Example

(Non-SCPI)
Setstheoutput amplitudeto ECL levels.

ECL
ECL output levelsaredefinedinthePG asfollows:

AMPLITUDE=1.1Volts
OFFSET =-1.35Volts
LOW =-0.8Volts

HIGH =-1.9Volts

The ECL command doesnot haveaquery counterpart. If desired,
theSOURCE:VOLTAGE:LEVEL:IMMEDIATE:AMPLITUDE?,
:OFFSET?,: HIGH?, or :LOW?queriesmay beused to read back
voltagelevels.

SOURCE:VOLTAGE:LEVEL:IMMEDIATE:ECL
VOLT:ECL
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SOURCE:VOLTAGE

‘SLEW

Function:

Syntax:

Remarks:

(SCPI 17.18.11)

TheSew branchallowsaccesstodefinetherisingslew rateandthe
falingdewratefor bothchannels

SLEW
Slewvaluesareinvoltsmicrosecond. Therearefour slew ranges:

Rangel: 2400v/uS, Fixed (PG1100nly)
Range2: 33v/uSto 1300v/uS, Programmable
Range3: 1v/uSto32.9v/uS, Programmable
Range4: .033v/uSto.9v/uS, Programmable

Therisingandfallingdew ratesmust fall withinthesamed ewrange
andmust bewithinal0:1ratio. A changeof either therisingor
fallingdew settingstoanew slew rangewill forcetheother dlew
settingsintothesamerange. Thesettingwhichwasforcedintothe
new rangewill beadjusted uptomaintainal0:1ratio.

Slew ratesremain constant regardl essof amplitudeand period
settings. However, slew settingsmay not alwaysbepractical. For
example, arising slew setting of 1 v/uSwouldbeusel essat aperiod
settingof 3.33nS. Therising edgeof thepul sewould not havetime
torisetoausablelevel beforethefallingedgeoccurs. Norangeor
validity checkingisperformed. Whilethisputsresponsibility onthe
user tousecommon senseinsettingthevariousparameters, italso
allowsthemostflexibility inpulsegeneration. Inadditiontoprovid-
ing squarewaves, the PG canal sogeneratetrapezoidal, triangle,
rampingand sawtoothwaveformswith proper settingsof period,
amplitudeanddew rateparameters.
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:LEADING (Non-SCPI)
Function: Setstheleadingedgesew rate.
Syntax: ‘LEADing<voltsuS>
Rangel. 2700, Fixed (PG1100nly)
Range2: (33t0<2400), Programmable
Range3: (1to<33), Programmable
Range4: (0.033to<1), Programmable
Defaullt: 2400 (PG110)
1300 (PG100)
Remarks None

Example: SOURCE:VOLTAGE:SLEW:LEADING2400
VOLT:SLEW:LEAD 300

:.LEADING? (Non-SCPI)
Function: Querytheleadingedgedewrate.

Syntax: 'LEADINg?
Response: voltsuS
Remarks None

Example: SOURCE:VOLTAGESLEW:LEADING?
250

I —————————————
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PG100/PG110USER'SMANUAL
_______________________________________________________________________________________________________________|

:TRAILING

Function:
Syntax:

Rangel:
Range2:
Range3:
Range4:

Default:

Remarks:

Example

SOURCE:VOLTAGE:SLEW

(Non-SCPI)
Setsthetrailingedgedewrate.

‘TRAIling<voltsuS>

2700, Fixed (PG1100nly)
(33t0<2400), Programmable
(1t0<33), Programmable
(0.033to<1), Programmable

2400 (PG110)
1300 (PG100)

None

SOURCE:VOLTAGE:SLEW:TRAILING 2400
VOLT:SLEW:TRA 300

:TRAILING?

Function:
Syntax:
Response:
Remarks:

Example

(Non-SCPI)
Querythetrallingedgedewrate.

‘TRAIling?
voltsuS
None

SOURCE:VOLTAGESLEW:TRAILING?
250
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-AUTO (Non-SCPI)
Function: Couplethetrailingedged ew ratetotheleadingedgesew rate.
Syntax: ‘AUTO<OFF|ON |0] 1>
Defaullt: ON

Remarks WhenAUTOIsON, thetrailingedgesew ratewill followthe
leadingedgedewrate. Thischangesthestoredvaluefor thetrailing
edgeslewrate.

Example: SOURCE:VOLTAGE:SLEW:TRAILING:AUTOON
VOLT:SLEW:TRA:AUTO1

:AUTO? (Non-SCPI)
Function: Query thestateof theSLEW:TRAILING:AUTO parameter.

Syntax: AUTO?
Response: 0|1
Remarks. None

Example: SOURCE:VOLTAGESLEW:TRAILING:AUTO?
1

1
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STATUS (SCPI 18)
Function: Providescontrol sfor command status-reporting
Syntax: STATus
Remarks Thestatusregistersconformtothel EEE 488.2 specifications, and
each statusregisteriscomprised of aconditionregister, anevent
register andanenableregister. Refer tofigure4-2belowfora
descriptionof theregistersandtheir interaction. TheQuestionable
registersarenot used by the PG, however, sincethey arerequired
by SCPI, they havebeenincludedinthedrawing. Thebitdefinition
for the Operation Condition Register and the Questionable Condi-
tionRegister areidentical tothe Operation StatusEvent Register
and Questionable StatusEvent Regi ster, respectively.
Operation Status Operation Status
Enable Register Event Register
o &< 0| NotUsed
1 &< 1| Not Used
2 &)< 2 | Not Used
3 11 +&) 3| Not Used
4 &)< 4 | Not Used
5 < 5| Waiting For Trigger
6 — 1T H&e 6| NotUsed
7 %)< 7 | Not Used
8 &< 8 | Not Used
9 &< 9| Not Used
10 < 10| Not Used
11 &< 11| Not Used
12 &< 12| Not Used
13 R < 13| Not Used
14 - 14| Program Running
15 &<—{15| Not Used
YYVVYVVYVYVVYVVYYVYYY
- ‘ Status Byte
Logical OR | OES Bit
- ‘ Status Byte
‘ Logical OR | OES Bit
0 =® "0 NotUsed
1 & 1| Not Used
2 & 2 | Not Used
3 >3 3| Not Used
4 (8 4 | Not Used
5 >3 5| Not Used
6 »(8& 6 | Not Used
7 8 7 | Not Used
g—— & 8| Not Used
9 >& 9 “0% Bseg
10 »g)«+————+— 10| NotUse
11 \E//:g( 11| Not Used
12 »& 12| Not Used
13 »(8)4—1—13| Not Used
14 >3 14| Not Used
15 »(8)<«—{15| Not Used
Questionable Status Questionable Status
Enable Register Event Register
Figure 4-2.
_________________________________________________________________________________________________________________________|
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STATUS PG100/ PG110USER'SMANUAL
I —————————————
:OPERATION (SCPI 18)
Function: Providesaquery accesspathtothe StatusOperationregisters.
Syntax: ‘OPERation
Remarks Thestatusoperationregister providesinformationregardingthe

operating statusof the PG.
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STATUS.OPERATION

'EVENT?

Function:
Syntax:

Response:

Remarks:

Example

(SCPI 18.1)
Query theoperationevent register
[EVEN(]?
decimal

Event returnsthecontentsof the16 bit event registerindecimal
format. Eventisthedefault commandwithintheOPERATION
branchand, for brevity, may beomitted. Readingtheevent register
clearstheregister.

STATUS.OPERATION:EVENT?
42

:CONDITION?

Function:
Syntax:
Response:

Remarks:

Example

(SCPI 18.2)
Query theoperationconditionregister.

:CONDition?
decimd

Returnsthecontentsof the 16 bit Conditionregisterindecimal
format. Thecontentsof theOperation Conditionregister arenot
altered by thiscommand.

STATUS.OPERATION:CONDITION?
32
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. __________________________________________________________________________

:ENABLE (SCPI 18.3)
Function: Set theenablemask for theoperationregister.
Syntax: ‘ENABle<mask>
Defaullt: 0

Remarks TheSTATUS:OPERATION:ENABLEregisterisal6bitdecimal
mask val ueused for selectingwhichevent(s), if any, will beusedto
settheevent statushitinthestatusregister.

Example: STATUS.OPERATION:ENABLE?255
STAT:OPER:ENAB#H0020

:ENABLE? (SCPI 18.3)
Function: Query theenablemask of theoperationregister.

Syntax: ‘ENABIe?
Response: decimd
Remarks Returnsthecontentsof the 16 bit enableregisterindecimal format.

Example: STATUS OPERATION:ENABLE?
255
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:QUESTIONABLE (SCPI 18)
Function: Providesquery accesstothequestionablestatusregisters
Syntax: ‘QUEStionable

Remarks TheQuestionabl estatusregisterisnot usedinthePG.

:EVENT? (SCPI 18.1)
Function: Query thequestionableeventregister

Syntax: [:EVENL]?
Response: decimd

Remarks: Event returnsthecontentsof the 16 bit questionableevent register
indecimal format. Readingtheeventregister clearstheregister.
Sincethequestionableregister isnot usedinthe PG, aquery of the
guestionableevent register will dwaysreturnavalueof O.

Example: STATUS.QUESTIONABLE:EVENT?
0

STATUS: QUESTIONABLE

_______________________________________________________________________________________________________________|
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:CONDITION? (SCPI 18.2)
Function: Query thequestionableconditionregister.
Syntax: :CONDiItion?

Response: decimd

Remarks Conditionreturnsthecontentsof the16bit conditionregisterin
decimal format. Thequestionableconditionregisterisnotaltered
by thiscommand.

Example: STATUS.QUESTIONABLE:CONDITION?
0

:ENABLE (SCPI 18.3)
Function: Set theenablemask for thequestionabl eevent register
Syntax: ‘ENABle<mask>
Default: 0

Remarks TheSTATUS:QUESTIONABLE:ENABLETregisterisal6hit
decimal mask valueusedfor sel ectingwhichevent(s), if any, will be
usedtosetthequestionablestatusbitinthestatusregister.

Example: STATUS.QUESTIONABLE:ENABLE128
STAT:QUES.ENAB 0x10
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4-48

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



CHAPTER4: COMMAND SET
PG100/ PG110USER'SMANUAL STATUS:QUESTIONABLE

:ENABLE? (SCPI 18.3)
Function: Query theenablemask for thequestionableevent register

Syntax: ‘ENABIe?
Response: decimd
Remarks Returnsthecontentsof the 16 bit enableregisterindecimal format.

Example: STATUS QUESTIONABLE:ENABLE?
128

:PRESET (SCPI 18)
Function: Setsthe Operation Enabl eregister andthe Questionable Enable
register toapreset valueof 0.
Syntax: ‘PRESt

Remarks: ThePRESET command configuresSCPI and device-dependent
statusdatastructuressothat device-dependent eventsarereported
at ahigherlevel throughthemandatory part of thestatus-reporting
mechanism. ThePRESET commandaffectsonly theenable
register.

Example STATUSPRESET

_______________________________________________________________________________________________________________|
4-49

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



CHAPTER4: COMMAND SET

PG100/PG110USER'SMANUAL
I —————————————
SYSTEM (SCPI 19)
Function: Providesaccessto system operationcommands.
Syntax: SYSTem
Remarks: Commandsnot rel ated to performanceof the PG arecol lected

togetherintheSY STEM group. For thePG, thisincludesthe
ERROR andtheVVERSION commands.
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:ERROR?

Function:

Syntax:

SYSTEM
-
(SCPI 19.7)
Querytheinstrumenterror.
:ERRor?
error

Response:

Remarks:

Example

Request theerror fromthe PG. Theerror codeisreturnedasa
number followed by astring. Refer to Appendix Cfor alist of error
codes. Error codesaredividedinto sections. Section-100
representscommanderrors. Section-200arereservedfor execu-
tionerrors. Device-dependent errorsarerepresented by -300
error codesand query errorsuse-400 numbers.

SY STEM:ERROR?
0, "No Error™

'VERSI ON?

Function:
Syntax:

Response:

Remarks:

Example

(SCPI 19.18)

Query the SCPI versionnumber
‘VERSONn?
year.verson

Returnsaformatted numericnumber indicatingthe SCPI version
number for whichthe PG complies. Thenumber isreturnedinthe
formatYYYY.VwhereYYYY representstheyear-versionandV
representstheapprovedrevisionnumber for that year.

SYSTEM:VERSION?
1992.0
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PG100/PG110USER'SMANUAL

I —————————————

TRIGGER (SCPI 22.7)
Function: Selectsand control sthe parametersfor triggeringthe PG

Syntax: TRIGger

Remarks: ThePG supportsavariety of trigger formatsallowingthePGtobe
synchronizedwithinterna or externa events. Triggersmay come
fromtheV XI backplaneaseither word serial commandsor usinga
TTL trigger line. Triggersmay alsocomefromthePGfront panel,
another PG (Master/Slavemode), or fromatimer internal tothe PG
indrumen.

_______________________________________________________________________________________________________________|
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TRIGGER

:SEQUENCE

Function:

Syntax:

Remarks:

(SCPI 22.7.1)

| dentifiesagroup of commandsusedto control thetrigger source
parameters.

[:SEQuence]

Startisanaliasfor sequence. Bothcommandsprovideidentical
accesstothetrigger sourceparameters. Both SEQuenceand
STARtareoptiona commandsand may beomitted.

:START

Function:

Syntax:

Remarks:

(SCPI 22.7.1)

| dentifiesagroup of commandsusedto control thetrigger source
parameters.

[:STAR{]

Sequenceisanaliasfor start. Bothcommandsprovideidentical
accesstothetrigger sourceparameters. BothSTARtand
SEQuenceareoptional commandsand may beomitted.
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TRIGGER:START PG100/ PG110USER SMANUAL
|
:LEVEL (SCPI 22.7.1.9)
Function: Settheexternal trigger sourcevoltagethreshold
Syntax: :LEV€e <voltage| MIN |[MAX | DEF>
Range (-5.0to +5.0)
Default: 0
Remarks Thebas cunitforlevel isvolts. Definingtheexternal trigger input

level allowsvariouslogiclevels(TTL, ECL,CMOS) tobeused
whentriggeringthePGwhentrigger sourceisexternal.

Example TRIGGER:START:LEVEL 3.0
TRIG.LEV -2V

:.LEVEL? (SCPI 22.7.1.9)
Function: Query theexternd trigger thresholdlevel.

Syntax: LEVd?
Response: voltage
Remarks None.

Example: TRIGGER:START:LEVEL?
3.0

_______________________________________________________________________________________________________________|
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:SOURCE

Function:

Syntax:

Default:

Remarks
BUS
EXTERNAL
IMMEDIATE
TIMER
TTLTRG(0-7)
MANUAL
EXPANSION

Example

SeeAlso:

TRIGGER:START

(SCPI 22.7.1.13)

Definethetrigger source.

:SOURce<BUS|EXTernal [IMMediate| TIMer | TTLT<(0-7)>|
MANual | EXPansion>

IMMediate

Descriptionsfor thevarioustrigger sourcesareasfollows:
Trigger on* TRG, Word Serial Trigger Commandor INITIATE.

Trigger using the external trigger input on the front panel.

Trigger immediately upon receipt of thiscommand.

Trigger the PG eachtimetheinternal timer timesout.

Select oneof theeight VXI TTLTRG linestotrigger the PG

Triggered upon receipt of the INITIATE command

Configured as aslave module, trigger is provided by the master module.

TRIGGER:START:SOURCE:BUS

SOURCE:PULSE:MODE, TRIGGER:START:LEVEL,
TRIGGER:START:TIMER, INITIATE

:SOURCE?

Function:
Syntax:
Response:
Remarks:

Example

(SCPI 22.7.1.13)

Query thetrigger source

:SOURce?

BUS|EXT|IMM |TIM | TTLT(0-7) | MAN | EXP
See SOURCE abovefor responsedescriptions.

TRIGGER:START:SOURCE?
TIM
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TRIGGER:START PG100/ PG110USER'SMANUAL
I —————————————
TIMER (SCPI 22.7.1.14)
Function: Settheinternal trigger timer
Syntax: :TIMer <seconds|MIN |[MAX | DEF>
Range: 80E-6 to 10 Seconds
Default: 1 Second
Remarks: Setstheperiod of aninternal trigger source. Thisvalueisusedto
periodically trigger thePGwhenthetrigger sourceisdefinedas
TIMER.

Example TRIGGER: TIMER1E-3
TRIG:TIM 500ms

SeeAlso: TRIGGER:START:SOURCE

TIMER? (SCPI 22.7.1.14)
Function: Query theperiodof theinternal trigger timer
Syntax: TIMer?
Response: seconds
Remarks: None

Example: TRIGGER TIMER?
80E-9
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4.3 1EEE 488.2 M ANDATORY COMMANDS
ThePG supportsthemandatory commandsset forthinthel EEE 488.2 specificationandthe* SAV
and*RCL commands. Thebulk of themandatory commandsutilizeafour register setfor passing
operational informationtothesystem. Theseregistersarethe Standard Event StatusRegi ster, Stan-
dard Event StatusEnableRegister, StatusByteRegi ster and the ServiceRequest EnableRegister.
Together, theseregister allow certain conditionstogenerateaservicerequest tothesystem Slot O
Controller,inmuchthesameway that GPI B supportsthe ServiceRequest (SRQ) function. Many of
thecommandsonthefollowing pagesmakeuseof thesefour registers, soan understanding of the
workingrelationship of theseregistersisrequired. For thisreason, afunctional diagramof theregisters
isshowninfigure4-3. Itisalsorecommendedthat theuser refer tothel EEE 488.2 manual for further
information.
Someof thecommandsal so have parametersassociated withthem. Inall casestheparametersmay
beenteredineither decimal (defaultformat), hexadecimal (#hprefix) or binary (#bprefix) formats.

_______________________________________________________________________________________________________________|
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Figure 4-3.
|EEE 488.2 Register Configuration.
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*CLS

Function: Clear StatusCommand
Syntax: *CLS

Remarks: Clearsall Event Registersinthestatusbyteregister. All queues,
except theoutput queue, inthestatusbyteareemptied. Thedevice
isforcedintotheoperation complete- commandidlestateand
operationcomplete- query idlestate.

Example *CLS

*ESE
Function: Standard Event StatusEnable Command
Syntax: * ESE <number>
Range: 0to 255
Defaut: 0

Remarks: A"1"inthebit position enabl esthecorresponding bit of thestan-
dardevent statusenableregister. Refertofigure4-3forthe
meaningof eachhit.

Example: * ESE #b00000001
*ESE 255
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*ESE?

*ESR?

Function:
Syntax:

Response:

Remarks:

Example

Function:
Syntax:
Response:

Remarks:

Example

Standard Event StatusEnableQuery
*ESE?
decimal

Returnsaninteger (0-255) whichisthevalueof thestandard event
statusenableregister. Refer tofigure4-3for themeaning of each
bit.

*ESE?
255

Standard Event StatusRegi ster Query
*ESR?
decimal

Returnsaninteger (0-255) whichisthevalueof thestandard event
statusregister. Refer tofigure4-3for themeaning of each bit.

*ESR?
32
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*|DN?

Function: | dentificationQuery
Syntax: *IDN?

Response  INTERFACE TECHNOLOGY,PG110VXI,0,REV (n)or;
INTERFACE TECHNOLOGY ,PG100VX1,0,REV (n)

Remarks Returnstheuniqueidentification of thePG, whichisdefinedinfour
fieldsseparated by commas(Manufacturer, Model, Serial number .,
Firmwarelevel). Theserial number field, whichisnot used, will
alwaysdefaulttoO. Thefirmwarelevel may bedifferentthan
shown.

Example *|DN?
INTERFACE TECHNOLOGY',PG110,0,1.0

*OPC

Function: Operation CompleteCommand
Syntax: *OPC

Remarks ThePG hasno applicationfor the Operation Compl etestatusand
overlapcommands. Therefore, * OPCisparsed only; nooperation
isperformed.

Example *OPC
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*OPC?

Function: Operation CompleteQuery
Syntax: *OPC?
Response: None

Remarks ThePG hasno applicationfor the Operation Compl etestatusand
overlapcommands. Therefore, * OPC?isparsed only; noopera-
tionisperformed.

Example *OPC?

*RCL
Function: Recall setup
Syntax: *RCL <setup number>
Range 1to 10
Remarks: Restorethestate of thePGfromacopy storedinnon-volatile

memory. Uptoten (10) statesmay besaved and recalled to non-
volatilememory usingthe* SAV and* RCL commands. Setupsare
referenced by asetup number assignedwhenthestateof thePGis
saved. *RCL mustbesentonalinebyitself. Thisinsuresthat the
savedstateisrecalledcorrectly.

Example *RCL5
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*RST

*SAV

Function:
Syntax:

Remarks:

Example

Function:
Syntax:
Range:

Remarks:

Example

|EEE 488.2

Reset Command
*RST

Resetsthe PG tothepower-up state(setting all parameterstotheir
default values). Abortsany pulsesequenceinprogress.

Setsall parameterstotheir default valuesandclearsall error
conditions. Doesnot changel EEE 488.2 Registers.

*RST

Savesetup
*SAV <setup number>
1to 10

Storesthecurrent stateof the PG into non-volatilememory. Upto
ten (10) setup statesmay bestored andthenlater recalled usingthe
*RCL command. Saved setup statesarereferredto by asetup
number assignedwhenthestateissaved. * SAV must besentona
lineby itself. Thisinsuresthat thecurrent stateissaved correctly.

*SAV 6
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*SRE
Function: ServiceRequest EnableRegister.
Syntax: * SRE<number>
Defaut: 0
Remarks Thiseight bitregister isusedtoenablewhat event will causegen-

eration of aServiceRequest (SRQ) tothe Slot 0 Controller. For
example, if youwantedto generateaSRQ whentheoutput queue
hasamessageavailable, youwouldwriteal6tothe SRE register.
Refer tofigure4-3forthebit definitionstothisregister.

Example *SRE 16
* SRE #b00010000

*SRE?

Function: ServiceRequest EnableQuery
Syntax: *SRE?
Response: decimd

Remarks: Returnsaninteger (0-255) whichisthevalueof the ServiceRe-
guest Enableregister. Refer tofigure4-3for thebit definitionsto
thisregister.

Example *SRE?
112
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*STB?

Function: Read StatusByteQuery
Syntax: *STB?
Response: decimd

Remarks Returnsaninteger (0-255) whichisthevalueof thestatusbyte
register.

Example *STB?
64

*TRG

Function: TriggerthePG
Syntax: *TRG

Remarks *TRGwill trigger the PG whenthetrigger sourceissettoeither
BUSorMANUAL .*TRGisanaliasof theINITIATE command.

Example *TRG

_______________________________________________________________________________________________________________|
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*TST?

*WAI

Function:
Syntax:

Response:

Remarks:

Note:

Example

Function:
Syntax:

Remarks:

Example

Self Test Query
*TST?
error,message

CausesthePGtocyclethroughall of thediagnostictestsand places
aresponseintotheoutput queueindicatingwhether or not theself
test compl eted without any detected errors. Thediagnosticprocess
will stopexecutiononthefirst detectederror.

Thisquery takesafew momentstoreturnavalue. TheSlot0
Controller'sresponsetime-out should beset toallow enoughtime
forthisquery toexecute.

*TST?
0, "No Error"

Wait-to-ContinueCommand
*WAI

ThePG hasno applicationfor the Operation Compl etestatusand
overlapcommands. Therefore, the* WAI commandisparsedonly;
nooperationisperformed.

*WAI
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APPENDIX A: SPECIFICATIONS

All timing measurement specificationsaremadeat 50% amplitudeandfastest dew rateonly. Output
highandlowlevelsare+1.0V and 0.0V, respectively. SeefigureA-1.

leading Slew Rate Traling Slew Rate Jitter

«—PUse Width —|

Duty Cycle
(Pulse  Widih/Period)%
Period
(1/Freq or 1/Rep. Rate)
\_ J/
Figure A-1.
Timing Parameters.
A.1 TiIMING PARAMETERS
Common Specifications
SPECITIEdCIOCK SOUICE: ..ot VX1 10MHz Clock
ClOCK SOUrCEACCUIBEY: ....veveeieteeee st sieete sttt ee st st tesbeesee st sse e e sae s e e neesseeneees +0.01%
(< o 1111 SRR 12bits
REPEABDINILY: ..o 4timesbetter thanaccuracy, typical
RMSJitter
S 010 I (00 LRSS 0.05% of period + 15ps
PEriod > 100NS: .....cciiiiiieiieee e e 0.025% of period + 15ps
Pulse Period
RANGE, PGLLD: ...ttt ettt r e e e nnee s 3.3nsto 100ms
RANGE, PGLOO: ...ttt sae e ennas 10.0nsto 100ms
Accuracy (averagedover 1 second)
LS 070 B 100 LSRR +0.02%
S 010 100 USRS +1%
Pulse Width
RANGE, PGLL0: ...ttt e 1.5nsto(period-1.5ns)
RANGE, PGLOO: ...ttt e 5.0nsto (period-5.0ns)
DULY CYCIE e ettt r et ae e 1t099%
Accuracy
PEriOAS > 500NS. ....cueiieiiieeie ettt +(0.02% + 1ns)
S 1070 3100 LSS +(1% + 1ns)
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Pulse Delay (relative to trigger out)

RENGE .. e e e Onsto (period - 1.5ns)
Accuracy
Periods>500NS: .........ccocovneeneninnnns PG100 = £(0.02% + 6ns); PG110 = £(0.02% + 1ns)
Periods< 500NS: ......ooovieenenienee e PG100 = (1% + 6ns); PG110 = £(1% + 1ns)
Slew Rates
e a0 N I 0 g 2700V/ps
RANGEZ: ... e 33V/pusto 1300V /us
RANGES: .. e e e sane e 1V/psto<33V/ps
RANGEAZ: ... nan e re e 33mV/psto<1V/ps
ALCCUIEY ..ottt ettt et et e et e eae e e be e s seeenbeesneeenneesneesnreens +20%of setting

A.2 OuTpPuTS

4 N

Offset

High Level

Llow Level

Amplitude

Figure A-2.
Output Level Parameters.

Output Channels

[N 0010 o 2singleended
(@001 10 7 o: (o AT R PR SPRTRPRRRPIN SMB
L= (101107 (10 SRR 50Q +1Q, sourceterminated
Amplitude
SeW rangeS 1 and 2: .....c.eoeeeiieieeeree e e +0.5V to +7.0V
SeW rangeS3and 4 ... +0.5V to +24.0V
Offset
SeW rangeS 1 and 2: .......ooueieeeeeee e e -1.75V to +6.75V
SIeW rangeS3and 4 .....ccueeieeee e -11.75V to +11.75V

1 EEEEEE——
Change3 A-2
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LowLeve
Slewrange l: (PGLLOONIY) .ocueeiieieieerieeiesee et s -2.0V to +6.5V
SIBW FBNGE 2. ...ttt st et e s reenae e -2.0V to +6.5V
SeW rangeS3 AN 4: .........ooieieeee e -12V to +11.5V

HighLeved
Slewrange l: (PGLLOONIY) .ocueeiieieiiereeiesee et -1.5V to +7.0v
SIBW TBNGE 2. ...ttt e et sreenae e -1.5V to +7.0V
SeWw rangeS3 and 4: .......cc.ooiieeee e e -11.5V to +12.0vV
LEVE ACCUIBCY: .....eeeeeeeieeeesiee e +(1% of setting + 1% of amplitude+40mV)
Oversnoot andUNAershoot: ..........coeveeiereneeninneseese e +(8% of setting+10mV)
4 )

1 1

1 1

1 1

! Setting  Time

i i

1 1

1 1

1 1

i Y N

! ! I Overshoot
""""""" iy il W V4

1

I

1

1

I

1

Undershoot

\_ J/
SAINGTIME ..o e <20nsto 2% of level
Master/Slave Skew (any channel toany other channel) ... 2ns,typica

Figure A-3.

Output Specifications.
Trigger Output

(@000 o (o APPSO U ST SPRTRTPRRRPIN SMB
OUIPUELEVEL: ... 100K ECL into 50Q load
WIHN: e Widthof output channel 2

(first pulsewidthif doublepul seenabl ed)

A-3
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L= 05110 g1 T =SSR <lns
A.3 INPUTS
Trigger
(@010 o0 AR STSN SMB
1S 00 PSSR negdive
LIS (0.0118° 1[0 SRS 50Q to -2.0V
L= 05 111 SRR <50ns
MINIMUMWIGHN: ... e sr e et e e re e 3.5ns
ThresholdRANGE: ......ooeeeeeee e -5.0V to+5.0V, programmable
ThresholdRESOIULION: .......cccueiiecec e 50mV
Clock
(@010 oo SRS SMB
RO e 1MHzto20MHz
LV ettt et nreereereeneeneeneas 100K ECL
LIS (0.18° 1[0 SRS 50Q to -2.0V
A.4 FuncTioNAL M oDES
MOGES: ... Auto, Timer, Gate, Burst, External Width, Master/Slave
DOUDIEPUISE: ... e None, either or both outputs
BUrStCOUNERANGE. .....eeeieieiieeeee ettt e 1to 536870944
TIMENRANGE. ettt sre e 80usto 10 Seconds
A.5 VXI INTERFACE
S <SPS C-gze
1Y 0, SOOI M essage-based, Servant
(@009 110U (oo MRS Staticor Dynamic
INEETUPELEVEL ... e Programmable, 1-7
L@ 107 oSS TTLTRGO-7
A.6 ENVIRONMENTAL
Power
o1 01V 3.0A
LAY ST 4.5A
0 YT 2.5A
20 Y S 0.5A
e 0 1Y S 0.5A
2740 Y PSR 0.75A
0 1Y S 0.5A
Temperature
RS (0= o OO RTUPR PR -40°Cto+75°C
Ambient Operating (for specified performance): .........cocceveeverenenie e 25°C, £10°C
(@075 - 1[0 RPN 0°Cto45°C

Changel A-4
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APPENDIXB. TERMINATION

500

Pulse Generator
Outputs 1T & 2

4_

uut

Figure B-1.
Full Amplitude Termination.

500

Pulse Generator
Outputs 1 & 2

B E—

uuT

Figure B-2.
Half Amplitude Termination.
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Pulse Gen.
Trigger Out

Active :
Terminatfion T

UuT

Figure B-3.
Trigger Out Termination.

Pulse Generator
Clock & Trigger In

Clock or Trigger
Source

Figure B-4.
Clock & Trigger In Termination.
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APPENDIX C: ERROR CODES
C.1 SeELF-TEsT ERROR CODES

200, RAM failurewhenreading/writing U65, databits08-15
201 RAM failurewhenreading/writing U64, databits00-07
300, I T9010M failed read/writeacknowledgetest

301 IT9010M failedread/writepatterntest

500, 68681 DUART failedreadtest

600, ROM checksumtestfailed

700, : Non-volatileRAM checksumtestfailed

C.2 System ERROR CoDES
CommandErrors

0,”NoError”
-101,” Invaidcharacter;Semicoloncan’ t start command”
-103,” Invalid separator; Semicolonor colonexpected’
-101,” Invalidcharacter; Syntax error at second colon”
-101,” Invaidcharacter; Syntax error at semicolonfollowingcolon”
-101,” Invaidcharacter;Doublesemicolonsnot alowed”
-103,” Invalid separator; A sterisk foundinstead of separator”
-111,” Header separator error; Alphaafter 488.2commoncmdinvalid”
-101,” Invalid character; Doublecolonsnot all owed’
-101,” Invaidcharacter; Syntax error at semicolonfollowingcolon”
-101,” Invalidcharacter; Unknowninthiscontext”
-101,” Invaidcharacter;Doublesemicolonsnot alowed”
-103,” Invalid separator; A sterisk foundinstead of separator”
-103,” Invalid separator;Alphafoundinstead of separator”
-101,” Invalidcharacter; A sterisk foundinstead of separator”
-158,” Stringdatanot alowed; Nomatchfoundfor parameter string”
-113,” Undefined header; A 488.2 common commandwasexpected”
-114,” Header suffix out of range; Number after 488.2 cmd not allowed”
-113,” Undefined header; Nomatchfoundfor command’
-131," Invaidsuffix; Suffix not appropriate”’
-113,” Undefined header; Questionmark expected”
-101,” Invalidcharacter;Unexpected character found after header”
-113,” Undefined header; Number attached to header not allowed”
-111,” Header separator error; A spaceseparator wasexpected”
-131,” Invalid suffix; Suffix not appropriatefor command”
-114,” Header suffix out of range; I ncorrect output number specified”

Execution Errors
-224."llegd parameter value;Invalidconversion”
-224.”||legal parameter value;Invaidbaseva ue’
-224,”|legal parameter val ue;Undefined parameter”
-224.” 1llegd parameter value;Invalid datatype”
-222,” Dataout of range;V aueout of 32-bitinteger bounds”

_______________________________________________________________________________________________________________|
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-222," Dataout of range;ValidHIGH rangeis12V to-11.5V (slewrange 3,4), 7V to-1.5V
(dewrangel,2)”

-222,” Dataout of range;Valid LOW rangeis-12V to 11.5V (slew range 3,4), -2V t0 6.5V
(dewrangel,2)”

-222," Dataout of range;Valid OFFSET is-11.75V to 11.75V (slew range 3,4), 6.75t0-1.75
(dewrangel,2)”

-222,” Dataout of range;VaidAMPL is0.5V to 24V (slewrange3,4),0.5V to 7V (dewrange
1,2)"

-222,” Dataout of range; COUNT must beat least 1"

-222,” Dataout of range;Vaid DCY Crangeis1t0 99"

-222," Dataout of range;Vaid TRIG:LEVEL rangeis-5vto+5v”

-222," Dataout of range;VaidROSC:EXT:FREQrangeis1Mhzto20Mhz”

-224.” |llegal parameter value;MIN,MAX,nor DEF not allowedfor ROSC:EXT:FREQ"
-222,” Dataout of range;Valid TIMER rangeis80usto 10 sec”

-222,” Dataout of range;VaidDELAY rangeisOnsto 1 period’

-222,” Dataout of range;VaidWIDTH rangeis1.5nsto 100ms-1.5ns” (PG110) or
-222,” Dataout of range;Vaid WIDTH rangeis5.0nsto 100ms-5.0ns” (PG100)
-222,” Dataout of range;Valid PERIOD rangeis3.33nsto 100ms” (PG110) or
-222,” Dataout of range;Valid PERIOD rangeis10.0nsto 100ms’ (PG100)

-222,” Dataout of range;Validnon-volitilememory rangeis1to 10"

-221,” Settingsconflict; TRIG: SOURCE and M ODE areincompatibl e’

-241,” Hardwaremissing; Addressgeneratesbus/addr exception”

-222,” Dataout of range;Validslew rateisfrom0.033to 3000 V/uS’

-222,” Dataout of range;Unabl etocal culatevalid dew ratefromtransitiontime”

Device Dependant Errors
-350,” Queueoverflow;Tall of output stringislost”
-314,” Savelrecal memory lost;Nonvol atilechecksumerror”
-310,” Systemerror; Softwarebug - error number isout of range”
-310,” Systemerror; Softwarebug- analogdelay notintable”
-310,” Systemerror; Softwarebug- gvaluenotintable’
-330,” Self-test failed;Nonvol atilesetupfailed checksumtest”
-330,” Self-testfailed;Nonvolatilecalibrationfailed checksumtest”
-330,” Sdlf-test failed; U65ramchipfailed memory test”
-330,” Sdlf-test failed; U64 ramchipfailed memory test”
-330,” Self-test failed; Output driver test for channel 1failed”
-330,” Sdlf-test failed; Output driver test for channel 2failed”
-330,” Sdlf-testfail ed; Frequency testfailed”
-313,” Cdlibrationmemory | ost; Calibrationdatanot present”

Query Errors
-410,” Query INTERRUPTED; Previousquery output withinstringwasoverwritten”
-410,” Query INTERRUPTED:; Previousquery output | ost”
-420,” Query UNTERMINATED;Output buffer wasempty”
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D.1 INTRODUCTION.
This procedure describes a method of verifying the calibration of the Interface Technol ogy
PG100 and PG110 Pulse Generator (PG) Modules by using standard test equipment with NIST
traceable calibration. It does not, however, describe the calibration operation itself, which
requires special software, specific test instruments and special fixtures.

This procedure assumes that the PG module is working and has passed self-test. The operations
verified are output timing, slew rate, and level accuracy for both channels. No verification
procedure is provided for programmable threshold on the trigger input. No verification proce-
dureis provided here for the Master/Slave operation of the PG. The output overshoot and
settling times are not verified, as they are design properties and not calibrated.

D.2 REQUIRED EQUIPMENT.
1. VXI Cardrack and Power Supply (providing al VX1 specified voltages). A slot-0 controller
isrequired to control the PG module. The slot-0 controller may be an embedded computer, or
an interface to some other host computer. The computer controlling the test operation will also
require a GPIB interface for controlling other test instrumentsif the verification is to be auto-
mated.

2. Dual Input Counter/Timer for measuring frequency accuracy, frequency stability, pulse
width, and time interval accuracy. See below for specifications.

Note that to test the pulse generator at the highest output frequency (i.e., 300 MHz for PG110 or
100 MHz for PG100), would require a counter/timer capable of pulse timing of lessthan 5 nsec
and resolution into the low picoseconds. To avoid requirements for expensive and exotic
instruments, lower frequencies are tested to verify the operation of the phase-lock loop and
delay circuits. Due to the digital nature of these circuits, performance can be extrapolated from
the lower frequencies to the higher ranges.

3. Digital Voltmeter with DC and AC RM S measurement capability, see below for specifica-
tions.

4. Pulse Generator calibration verification test cable set. Two SMB-to-SMB coaxia cables are
required with their lengths matched to within .25 inch. SMB to BNC adapters may be required
for connecting to instruments with BNC inputs. Adaptersto dual bananajacks may be required
for meter input.

Instrument Specifications: (assume instrument 4X better than UUT).
Counter/Timer: (H-P 5370B, Stanford Research)

Time interval measurement accuracy; better than 100 psec resolution and 2.5 nsec accu-
racy (with or without averaging). Capable of period measurements down to 12.5 nsec and
pulse measurements down to 8 nsec. Capable of two-channel A-B time interval measure-
ments down to 5 nsec.

Frequency accuracy: better than 500 Hz at 80 MHz between six month calibrations.
Resolution: 9 digits per second gate - better than 10 Hz in the 80 MHz range.

_______________________________________________________________________________________________________________|
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Digital Voltmeter: (H-P 3458A)

DC measurement: better than .25% accuracy in 10 Vdc range with at least 10 mV resolu-
tion. Better than 60 dB normal mode (ripple) rejection at 1 kHz.

AC RMS measurement: true RM S measurement, 1% accuracy at 1 kHz in 10 Vrms range.
Input Impedance: greater than 1 Megohm in DC and RM S functions.

D3.0 VERIFICATION PROCEDURE

D3.1 OVERVIEW.
The basic sequence of operations will be to verify output driver level accuracy using DC
voltage readings. The output waveform pulse width, delay, and slew rate timings are then
verified using a counter/timer.

The verification philosophy isto test a particular voltage parameter at 10%, 50%, and 90%
of full scale. Thiswill verify that the calibration for any gain and offset errorsis effective.
Since three individual output circuits are used in the pulse generator, test values must be
chosen to verify each of the three circuits.

D3.2 OUTPUT DRIVER LEVEL VERIFICATION.
The pulse generator outputs are connected to the DC meter using atest cable that must be
moved for testing each of the two outputsin turn, The output drivers are set in volts,
calibrated for no-load conditions. The test sequence will allow measurement of the low
driver level at 10%, 5-%, and 90% voltage levels. The slew rate is changed three timesto
insure all three driver output circuits are used. The output polarity is changed to inverted
and the same settings are verified for the high driver. After the output levels are tested
staticaly, they are tested dynamically using an AC RMS meter.

The meter isinitially set for reading DC voltage in the appropriate range.

Note -- passing criteria does not include meter error. Add DC error for range used (i.e., 2.5
mV for .25% of range at 10 Vdc).

Many low cost DMM's use an average rectifying circuit to measure RM S instead of true
RMS conversion. This mean absolute deviation (MAD) circuit topology works for sine
waves, but introduces an error for square wave inputs. For a square wave input with a
50% duty cycle, the error will cause the AC RMS to read about 11% higher than the actual
RMSvalue. If ameter using the MAD circuit is used for the dynamic output test, this
error must be included.

Meter is set for AC RMSfunction in the 10 Vrmsrange. A true RMS reading meter will
indicate .5 of the peak-to-peak reading for a square wave with a50% duty cycle. The
meter RM S function bandwidth rolloff should be at |east an order of magnitude above one
kHz.

Note -- passing criteria does not include meter error. Add AC RMS error for range used.

_______________________________________________________________________________________________________________|
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Passing Criteria -- Static Output Test.

Driver Slew Output Reading  Tolerance
Level Range Setting

Low Fast 1/2 10% -1.15 +.13 Vdc
Low Fast 1/2 50% 2.25 +.11Vdc
Low Fast 1/2 90% 5.65 +.11Vdc
Low Slow 3/4 10% -9.65 +.34Vdc
Low Slow 3/4 50% -.25 +.16 Vdc
Low Slow 3/4 90% 9.15 +.16 Vdc
High Fast 1/2 10% -0.65 + .06 Vdc
High Fast 1/2 50% 2.75 + 11 Vdc
High Fast 1/2 90% 6.15 + 18 Vdc
High Slow 3/4 10% -9.15 + 34Vdc
High Slow 3/4 50% 0.25 + 16 Vdc
High Slow 3/4 90% 9.65 + 16 Vdc

Note: Fast range 1 available on PG110 only.

Passing Criteria -- Static Output Test.

Setting Slew Reading Tolerance
Values Rate

5Vp-p 1 kHz Range  PG110 only +.115Vac RMS
Square Wave 1 25VacRMS

5Vp-p 1 kHz Range 25VacRMS +.115Vac RMS
Square Wave 2 +.115Vac RMS
10Vp-p 1 kHz Range 5.0VacRMS +.19VacRMS
Square Wave 3 +.19Vac RMS

Note

For all code samples -- comment lines begin with ##. Lines where a pause is
required to verify a meter reading, or wait for operator, begin with #@.

D3
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SampLE PG100/PG110CopE 10 ExEcUTE OUuTPUT LEVEL TEST

SeeTest lintheexamplecodesectionfor aseriesof commandstoimplement theOutput L evel
veificaion.

D3.3 Output Driver Timing Verification.

D331 Pulse Period Timing Verification.
Thefastest dew rateavailableisusedfor testing verification. Thefirstitemverifiedisthe
pulseperiodtiming. Thebasictimingaccuracy isdependent ontheV X1 slot-0controller 10
MHz clock source, requiredtobe.01% or better. Thepul segenerator internal phase-
lockedloop usesthissourcetogenerateinterna timing.

Thephase-locked | oop and associated counter divider stringsarenot calibrated, the
verificationinthisstepisnecessary only toinsurethat pul sedel ayscan meet expected
accuracy.

Output 1 of thepulsegenerator istestedfirst, then output 2.

Theoutput 1 connector of the PG isconnected tothetimer counter input to measurethe
pulseperiod. Thetimer/counter shouldbesetto Period Measureor Timelnterval-Risingto
Risingfunction, withreadingsaveraged over 1000 samplesif requiredfor 100 psecresol u-
tion.

Timingtestsusehighandlow voltagelevel sof +2.0/-2.0voltssothat counter/timer input
threshold canbeset to 0.0volts. Use50ohm DC terminatedinput setting of thetimer/
counter toeliminatereflections. Useonly point-to-point 50 ohmtest cableswithout " T"
connectorsaddedfor other instruments.

Note
Passing criteria doesn'tinclude counter error. If reading is outside tolerance, be

sureto consider drifterror for counter atappropriate period (i.e., most counters have
at least 2 LS digit error + time base error.

Passing Criteria, PulsePeriod Test.

Pulse Tolerance
Period
125nsec 162 psec
140nsec  182.psec
100.0nsec 1.15nsec

100.0psec 1.15psec
100.0msec 1.06msec

Change2 D4

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



PG100/ PG110 USER'S MANUAL APPENDIX D: CALIBRATION VERIFICATION
_______________________________________________________________________________________________________________|

D3.3.2 Pulse Delay Timing Verification.
Thepulsegenerator Trigger Outputisconnectedtothetimer/counter timeinterval start
channel. Thepulsegenerator Output 1isconnectedtothetimer/counter timeinterval stop
channel. Thetwo cablesmust beof matchinglengthtowithin.25inch. Afterall timesare
verifiedfor Output 1, then Output 2ischecked.

TheTrigger Outputisan ECL level signal that givesa-0.8V to-1.9V transitionintoa50
ohmgroundload. Thetimer/counter start channel threshold should, therefore, beset to
about-1.5v. Thestop channel threshold canbeset at O volts, sincetheoutput pul selevel
issetto+2.0V highand-2.0V low. Thetimer/counter should beset for timeinterval
measurement, risingedgetorising edge. Resolutionof 100 psecor better isrequired, and
averaging canbeused sincethepul setrainisrepetitive. Averagingover 1000samples
shouldgivethedesiredresol ution.

Usethe50 ohm DCterminatedinput setting of thetimer/counter toeliminatereflections.
Useonly point-to-point 50 ohmtest cableswithout " T" connectorsaddedfor other instru-
ments. Thetimeinterval iskept above5nsectoavoidacounter tryingtoread negative

time.
Passing Criteria, Pulse Delay Test.

Pulse PG110 PG110 PG110 PG100 PG100 PG110
Delay Tolerance Passband Passband  Tolerance  Passband  Passband
(ns) (ns) (min.ng)  (Max.ns) (ns) (min.ns) (max.ns)
100 200 98.00 102.00 7.00 9300 107.00
101 201 98.99 10301 7.01 9399 10801
102 202 99.98 104.02 7.02 A.98 109.02
103 203 10097 105.03 7.03 9597 110.03
14 204 10196 106.04 704 96.96 1104
105 205 10295 107.05 7.05 9795 112.05
106 206 10394 108.06 7.06 BHA 113.06
107 207 104.93 109.07 7.07 9993 114.07
108 208 10692 110.08 7.08 100.92 115.08
109 209 106.91 111.09 709 10191 116.09
110 210 107.90 11210 7.10 102.90 11710
Pulse PG110 PG110 PG110 PG100 PG100 PG110
Deay Tolerance Passband Passband Tolerance  Passband  Passband
(ns) (ns) (min.ns) (max.ns) (ns) (min.ns) (max.ns)
1000 120 998.80 1001.20 6.20 993.80 1006.20
1010 120 1008.80 1011.20 6.20 100380 1016.20
1020 120 101880 1021.20 6.20 101380 1026.20
1030 121 1028.79 1031.21 6.21 1023.79 1036.21
1040 121 1038.79 104121 6.21 1033.79 104621
1050 121 1048.79 1065121 6.21 1043.79 1056.21
1060 121 1058.79 1061.21 6.21 1053.79 1066.21
1070 121 1068.79 107121 6.21 1063.79 107621
1080 122 1078.78 1081.22 6.22 1073.78 1086.22
1090 122 1088.78 1001.22 6.22 1083.78 1096.22
1100 122 1098.78 110122 6.22 1093.78 1106.22

Note 1: Usethisreading for counter/timer reference (or offset) to take following readings.

I —————————————
D5 Change2

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



APPENDIX D: CALIBRATION VERIFICATION PG100/ PG110 USER'S MANUAL
_______________________________________________________________________________________________________________|

SampLE PG100/PG110CopE To ExecuTE PuLse DELAY TiMING TEST.
SeeTest 2intheexamplecodesectionfor aseriesof commandstoimplement the Pul sePeriod
andDday Timingverification.

D3.3.3 Pulse Width Timing Verification.
Thecounter/timer will beset for pul sewidth measurement withtheinput thresholdsat 0.0
V. Theresolution of thecounter shouldbe500 psec, usingaveragingif necessary. The
pulsegenerator Output 1isconnected tothecounter/timer startinput for pulsewidth
measurement. OnsomeH-Pcounters, thestart and stopinputsmust beinternally con-
nectedtogether for pulsemeasurement.

Inthiscase, theperiod and pul sedel ay arehel d constant, and the pul sewidthisincreased
totest thefineand coarsedelay circuits.

PassingCriteria, PulseWidth Test.

Pulse Reading Tolerance  Passband

Delay
100.0nsec ~ 100.0nsec 2 00nsec 098/102 nsec - note 1
101.0nsec  ref+1.0 2.01nsec -1.01/3.01toref

102.0nsec  ref+2.0 2.02nsec -0.02/4.02toref
103.0nsec  ref+3.0 2.03nsec 0.97/5.03toref
104.0nsec  ref+4.0 2.04nsec 1.96/6.04toref
105.0nsec  ref+5.0 2.05nsec 2.95/7.95toref
106.0nsec  ref+6.0 2.06 nsec 3.94/8.06toref
107.0nsec  ref+7.0 2.07 nsec 4.93/9.07toref
108.0nsec  ref+8.0 2.08nsec 5.92/10.08toref
109.0nsec  ref+9.0 2.09nsec 6.91/11.09toref

110.0nsec  ref+10.0 2.10nsec 7.9/12.10toref
120.0nsec  ref+20.0 2.20nsec 17.8/22.2toref
130.0nsec  ref+30.0 2.30nsec 27.7/32.2toref
140.0nsec  ref+40.0 2.40nsec 37.6/42.4toref
150.0nsec  ref+50.0 2.50nsec 47.5/52 5toref
160.0nsec  ref+60.0 2.60nsec 57.4/62.6toref
170.0nsec  ref+70.0 2.70nsec 67.3/72.7toref
180.0nsec  ref+80.0 2.80nsec 77.2/82.8toref
190.0nsec  ref+90.0 2.90nsec 87.1/92.9toref

100.0usec 100.0usec 21.0usec 79/121 usec
1.0ms 1.0ms 201.0ms 799/1.201ms
50.0ms 50.0ms 10.0ms 49,999/50.01ms

Note 1: Usethisreading for counter/timer reference (or offset) to take
followingreadings.
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SampLE PG100/PG110 Cope 1o Execute OutpuT PuLse WIDTH TEST.

D3.34 Output Edge Slew Timing Verification.
Theedgeslew timing canbesetinfour ranges. Thefastest slewtimeisfixedsonocalibra-
tionor verificationisperformed. Thethrees ower rangesusedifferentdriver circuitswhich
arecalibrated. Somecounterscanperformriseandfall timemeasurementsdirectly, some
will useatimeinterval measurement withdifferenttrigger level sonthesameedgeof the
measuredsignal (leadingortrailing).

ThePG slew commandisusedto set thesignal rise/fall timebetween 20% and 80% of
setting. Thecounter timer input threshol dswill beset at theselevel stomeasurethesignal .

Thepulseusedfor thetest will befrom-2t03.0V, sothecounter/timer input threshol ds
will besetto-1.0and +2.0V for theedgeto be measured. For leading edge measure-
ment, the Start channel thresholdwill be-1.0V and the Stop channel thresholdwill be+2.0
V (bothinputsselectingrisingedge). For thetrailingedge, the Start thresholdis+2.0V and
theStopthresholdis-1.0V (bothinputsselectingfallingedge). Theinputsareselectedfor
highimpedancewithout 50 ohmtermination, sincethedriver ew ratesarecalibratedfor
drivingnoload.

Thetimer/counter issetfor timeinterval-singleinput or rise/fall measurement withresolution
of 100 psec, using averagingover 1000 samplesif required. ThePG Output 1isconnected
tothetimer/counter Startinput. Notethat someH-P countersrequirebothinputstobe
switchedtocommonto performthetimeinterval test onasingleinput.

Passing Criteria, Slew Rate Test.

SlewRate  Trigger Passband
inV/ps Setting

300 Leading 8.3ns--12.5ns
&0 Leading 41.6ns--62.5ns
0 Leading 83ns--125ns
0 Trailing 83ns--125ns
333 Leading 756 ns-- 1126 ns
333 Trailing 756 ns-- 1126 ns
0.75 Leading 3.33ps--5.0ps
0.75 Trailing 3.33ps--5.0ps

00375 Leading 66.6 ps-- 100 us
00375 Trailing 66.6 ps-- 100 us

Amplitude* 0.6
dewrateinV/us

Transitiontimeinmicroseconds=

Note: Trigger Settings:
Leading=Start-1.0V, Stop +2.0V, bothrising edge.
Trailing=Start +2.0V, Stop-1.0V, bothfalling edge.

I —————————————
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khkkkhkkhkhkhkhhhkrhhkrhkkhkhkkhkr*x TEST 1 khkkkhkkhkhkhkhkhkhhhkrkkhkhkkhk*x

## The static DC test part first

## first verify output 1 at fastest slew setting
## both outputs are the sane, so verify output 2 with
## a second pass

## verify low level first with high set to max
## for PGLOO, skip to range 2 test bel ow

sour ce: pul se: node switch
source: pul se: period 1.00e-3
source: pul se: wi dt hl1 0. 50e-3
source: pul se: hold width

sour ce: pul se: hol d: aut o on
source: pul se:delay 0
source: pul se: polarityl norma
source: pul se: polarity2 norma
source:voltage:slew trailing:auto on
source: vol tage: sl ew | eadi ng 2700
source: vol tage: | evel 2:i medi ate: high 1.0
source: vol tage: |l evel 2:i medi ate: | ow 0

source: vol tage: | evel 1:i medi ate: high 4.0
source: vol tage: |l evel 1:i medi ate: |l ow -1. 15
source: vol tage: | evel 2:i medi ate: high 4.0
source: vol tage: |l evel 2:i medi ate: |l ow -1. 15

out put:state on
#@ verify 10%low drivelevel

source: vol tage: | evel 1:i medi ate: | ow 2. 25
source: vol tage: | evel 2:i medi ate: | ow 2. 25
#@verify 50% | ow drive | evel

source: vol tage: |l evel 1:i medi ate: high 7.0
source: vol tage: | evel 1:i medi ate: | ow 5. 65
source: vol tage: | evel 2:i medi ate: high 7.0
source: vol tage: | evel 2:i mmedi ate: | ow 5. 65
#@verify 90% | ow drive | evel

## change slew range for range 2 driver circuit
source: vol tage: sl ew: | eadi ng 1000

#@verify 90% | ow drive | evel

source: vol tage: |l evel 1:i medi ate: | ow 2. 25
source: vol tage: | evel 1:i mmedi ate: high 4.0
source: vol tage: | evel 2:i medi ate: | ow 2. 25
source: vol tage: | evel 2:i medi ate: high 4.0
#@verify 50% | ow drive | evel
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source: vol tage: |l evel 1:i medi ate: |l ow -1. 15
source: vol tage: |l evel 2:i medi ate: |l ow -1.15
#@verify 10% | ow drive | evel

## change slew range for range 3 driver circuit
source: vol tage: sl ew | eadi ng 10

source: vol tage: | evel 1:i medi ate: hi gh 12. 00
source: vol tage: | evel 2:i mmedi ate: hi gh 12. 00

source: vol tage: | evel 1:i medi ate: | ow -9. 65
source: vol tage: | evel 2:i medi ate: | ow -9. 65
#@verify 10%low drivelevel

mredi ate: | ow -. 25
mredi ate: | ow -. 25

source: vol tage: | evel 1:
source: vol tage: | evel 2:
#@ verify 50% low drivelevel

source: vol tage: | evel 1:i medi ate: | ow 9. 15
source: vol tage: | evel 2:i medi ate: | ow 9. 15
#@verify 90% | ow drive | evel

## set low drive to mininum do 10, 50, 90% on hi gh
source: vol tage: |l evel 1:i medi ate:low -2.0

source: vol tage: | evel 1:i medi ate: high -.65

source: vol tage: |l evel 2:i medi ate: low -2.0

source: vol tage: | evel 2:i medi ate: high -.65

source: vol tage: sl ew: | eadi ng 2700

## now invert output to test high drive
source: pul se: polarityl invert

## for PGLOO, skip to range 2 test
#@verify 10% hi gh drive |evel

source: vol tage: | evel 1:i medi ate: high 2.75
source: vol tage: |l evel 1:i medi ate: low 1.0
source: vol tage: | evel 2:i medi ate: high 2.75
source: vol tage: |l evel 2:i medi ate: low 1.0
#@verify 50% hi gh drive |evel

source: vol tage: | evel 1:i medi ate: hi gh 6. 15
source: vol tage: | evel 2:i medi ate: hi gh 6. 15
#@verify 90% hi gh drive |evel

## change slew range for range 2 driver circuit
source:voltage:slew:leading 1000

#@ verify 90% highdrivelevel

source: vol tage: | evel 1:i medi ate: high 2.75
source: vol tage: |l evel 1:i medi ate:low -2.0
source: vol tage: | evel 2:i medi ate: high 2.75
source: vol tage: |l evel 2:i medi ate: low -2.0
#@verify 50% high drive |evel
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source: vol tage: | evel 1:i medi ate: high -.65
source: vol tage: | evel 2:i medi ate: high -.65

#@verify 10% hi gh drive |evel

## change slew range for range 3 driver circuit
source: vol tage: sl ew | eadi ng 10

source: vol tage: |l evel 1:i medi ate: | ow -12. 00
source: vol tage: | evel 2:i medi ate: | ow -12. 00

source: vol tage: | evel 1:i mmedi ate: hi gh -9. 15
source: vol tage: | evel 2:i mmedi at e: hi gh -9. 15
#@verify 10% hi gh drive |evel

source: vol tage: | evel 1:i medi ate: hi gh 0. 25
source: vol tage: | evel 2:i medi ate: hi gh 0. 25
#@verify 50% high drive |evel

source: vol tage: | evel 1:i medi at e: hi gh 9. 65
source: vol tage: | evel 2:i medi at e: hi gh 9. 65
#@verify 90% hi gh drive |evel

source: pul se: polarityl normnal

#@ Change neter fromDC to AC RVB

## The dynamic AC RVS part starts here
## First 5 Vp-p in fast slew range

source: vol tage: | evel 2:i medi ate: high 5.0
source: vol tage: | evel 2:i mmedi ate: |l ow 0.0

source: vol tage: |l evel 1:i medi ate: high 5.0
source: vol tage: |l evel 1:i medi ate: |l ow 0.0
source: vol tage: sl ew | eadi ng 2700
trigger:start:source inmedi ate

sour ce: pul se: node auto

## for PGLOO, skip to range 2 test
#@verify RVS voltage |evel

## Now range 2 slew
source: vol tage: sl ew: | eadi ng 1300
#@verify RVS voltage |evel

## Now range 3 slew

source: vol tage: sl ew | eadi ng 32

source: vol tage: | evel 1:i medi ate: high 5.0
source: vol tage: | evel 1:i medi ate:low -5.0
source: vol tage: | evel 2:i medi ate: high 5.0
source: vol tage: |l evel 2:i medi ate: |l ow -5.0
#@verify RVS voltage |evel

abort
out put:state off
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khkkhkkhkhkkhkkhkhkhkrkhkrkkhkhkkhk*x TEST 2 khkkhkkhkhkkhkhkhkkhkhhkkhkhkhkhk*k

## Pul se timng test
*rst
## The period tinmer check first

## first verify output 1 -
## both outputs are the sane, so verify output 2 with
## a second pass

sour ce: pul se: node auto
source: pul se: period 12.5e-9
source: pul se:wi dthl 6.25e-9
source: pul se: hold width

sour ce: pul se: hol d: aut o on
source: pul se: del ayl 0
source: pul se: del ay2 0
source: pul se: polarity norma
source:voltage:slew trailing:auto on
source: vol tage: sl ew | eadi ng 2700

## for PGLO0, use source:voltage:slew | eading 1300
source: vol tage: | evel 1:i medi ate: high 2.0
source: vol tage: |l evel 1:i medi ate:low -2.0
source: vol tage: | evel 2:i medi ate: high 2.0
source: vol tage: |l evel 2:i medi ate: low -2.0

out put:state on
trigger:start:source inmeadiate

#@verify pul se period using frequency - 80 Mz
abort

source: pul se: period 14. 0e-9
source: pul se:widthl 7.0e-9
source: pul se:wi dth2 7.0e-9
trigger:start:source inmeadiate

#@verify pul se period using frequency - 71.4 MHz
abort

source: pul se: period 100. Oe-9
source: pul se:wi dthl 50. Oe-9
source: pul se:wi dth2 50. Oe-9
trigger:start:source inmeadiate

#@verify pul se period using frequency - 10 Mz
abort

source: pul se: period 100. Oe-6
source: pul se:wi dthl 50. Oe-6
source: pul se:wi dth2 50. Oe-6
trigger:start:source inmeadiate

I —————————————
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#@verify pul se period using frequency - 10 KHz
abort

sour ce: pul se: period 100. Oe-3
source: pul se:wi dthl 50.Oe-3
source: pul se:wi dth2 50. Oe-3
trigger:start:source inmeadiate

#@verify pul se period using pulse width - 100 M
abort

## Now verify pul se delay timng

## first verify output 1 -
## both outputs are the sane, so verify output 2 with
## a second pass

sour ce: pul se: peri od 2400. Oe-9

source: pul se:wi dthl 120. Oe-9

source: pul se: wi dt h2 120. Oe-9

source: pul se: del ayl 100. Oe-9

sour ce: pul se: del ay2 100. Oe-9

source: vol tage: sl ew | eadi ng 2700

## for PGLO0, use source:voltage:slew | eading 1300
## source:vol tage:level 1:i medi ate: high 2.0

## source:vol tage:level 1:imediate:low -2.0
trigger:start:source inmeadiate
#@verify pul se del ay

abort

source: pul se: del ayl 101. Oe-9
source: pul se: del ay2 101. Oe-9
trigger:start:source inmeadiate
#@verify pul se del ay

abort

source: pul se: del ayl 102. Oe-9
source: pul se: del ay2 102. Oe-9
trigger:start:source inmeadiate
#@verify pul se del ay

abort

source: pul se: del ayl 103. Oe-9
source: pul se: del ay2 103. Oe-9

trigger:start:source inmeadiate

#@verify pul se del ay
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abort

source: pul se: del ayl 104. Oe-9
source: pul se: del ay2 104. Oe-9
trigger:start:source inmeadiate

abort

source: pul se: del ayl 105. Oe-9
source: pul se: del ay2 105. Oe-9
trigger:start:source inmeadiate

#@verify pul se del ay

abort

source: pul se: del ayl 106. Oe-9
source: pul se: del ay2 106. Oe-9
trigger:start:source inmeadiate

#@verify pul se del ay

abort

source: pul se: del ayl 107. Oe-9
source: pul se: del ay2 107. Oe-9
trigger:start:source inmeadiate

#@verify pul se del ay

abort

source: pul se: del ayl 108. Oe-9
source: pul se: del ay2 108. Oe-9
trigger:start:source inmeadiate

#@verify pul se del ay

abort

source: pul se: del ayl 109. Oe-9
source: pul se: del ay2 109. Oe-9
trigger:start:source inmeadiate

#@verify pul se del ay

abort

source: pul se: del ayl 110. Oe-9
source: pul se: del ay2 110. Oe-9
trigger:start:source inmeadiate

#@verify pul se del ay

abort

sour ce: pul se: peri od 2400. Oe-9
source: pul se: wi dthl 1200. Oe-9
sour ce: pul se: del ayl 1000. Oe-9
sour ce: pul se: del ay2 1000. Oe-9
trigger:start:source inmeadiate

I —————————————
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#@verify pul se del ay

abort

source:pulse:delay11010.0e-9
source: pul se: del ay2 1010. Oe-9
trigger:start:source inmeadiate

#@verify pul se del ay

abort

source: pul se: del ayl 1020. Oe-9
sour ce: pul se: del ay2 1020. Oe-9
trigger:start:source inmeadiate

abort

sour ce: pul se: del ayl 1030. Oe-9
sour ce: pul se: del ay2 1030. Oe-9
trigger:start:source inmeadiate

#@verify pul se del ay

abort

sour ce: pul se: del ayl 1040. Oe-9
sour ce: pul se: del ay2 1040. Oe-9
trigger:start:source inmeadiate

#@verify pul se del ay

abort

sour ce: pul se: del ayl 1050. Oe-9
sour ce: pul se: del ay2 1050. Oe-9
trigger:start:source inmeadiate
#@verify pul se del ay

abort

sour ce: pul se: del ayl 1060. Oe-9
sour ce: pul se: del ay2 1060. Oe-9
trigger:start:source inmeadiate
#@verify pul se del ay

abort

source: pul se: del ayl 1070. Oe-9
sour ce: pul se: del ay2 1070. Oe-9
trigger:start:source inmeadiate

#@verify pul se del ay

abort
sour ce: pul se: del ayl 1080. Oe-9

Change2 D-14

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



PG100/ PG110 USER'S MANUAL APPENDIX D: CALIBRATION VERIFICATION
_______________________________________________________________________________________________________________|

sour ce: pul se: del ay2 1080. Oe-9
trigger:start:source inmeadiate

#@verify pul se del ay

abort

source: pul se: del ayl 1090. Oe-9
sour ce: pul se: del ay2 1090. Oe-9
trigger:start:source inmeadiate
#@verify pul se del ay

abort

source: pul se: del ayl 1100. Oe-9
source: pul se: del ay2 1100. Oe-9
trigger:start:source inmeadiate

#@verify pul se del ay

abort
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khkkkhkhkkhkhkhhhkrkhkrkkhkhkkhkx*x TEST 3 khkkhkkhkkhkkhkhkhhhkhhkhkrkhkhx*k

## Pul se width test

*rst
## Check pulse width tines

## first verify output 1 -
## both outputs are the sane, so verify output 2 with
## a second pass

sour ce: pul se: node auto

sour ce: pul se: peri od 200. Oe-9

source: pul se: wi dt h1 100. Oe-9

source: pul se: hold width

sour ce: pul se: hol d: aut o on

source: pul se:delay 0

source: pul se: polarity norma

source:voltage:slew trailing:auto on

source: vol tage: sl ew | eadi ng 2700

## for PGLO0, use source:voltage:slew | eading 1300

source: vol tage: | evel 1:i medi ate: high 2.0
source: vol tage: |l evel 1:i medi ate: low -2.0
source: vol tage: | evel 2:i medi ate: high 2.0
source: vol tage: | evel 2:i medi ate: low -2.0
out put:state on

trigger:start:source inmeadiate

#@verify pulse width for 100 ns

#! Set Counter Reference

#@set reading as tinmer offset/reference
abort

source: pul se:wi dthl 101. Oe-9
source: pul se: wi dt h2 101. Oe-9

#@verify pulse width for 1 ns increnent
abort

source: pul se:wi dt hl 102. Oe-9
source: pul se: wi dt h2 102. Oe-9

#@verify pulse width for 1 ns increnent
abort

source: pul se:wi dt hl1 103. Oe-9
source: pul se: wi dt h2 103. Oe-9

#@verify pulse width for 1 ns increnent
abort

source: pul se:wi dthl 104. Oe-9
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source: pul se: wi dt h2 104. Oe-9

ncr enment

#@verify pulse width for 1 ns
abort

source: pul se: wi dt h1 105. Oe-9
source: pul se: wi dt h2 105. Oe-9

ncr enment

#@verify pulse width for 1 ns
abort

source: pul se:wi dt hl 106. Oe-9
source: pul se: wi dt h2 106. Oe-9

ncr enment

#@verify pulse width for 1 ns
abort

source: pul se:wi dt hl 107. Oe-9
source: pul se: wi dt h2 107. Oe-9

ncr enment

#@verify pulse width for 1 ns
abort

source: pul se:wi dthl 108. Oe-9
source: pul se: wi dt h2 108. Oe-9

ncr enent

#@verify pulse width for 1 ns
abort

source: pul se:wi dt hl 109. Oe-9
source: pul se: wi dt h2 109. Oe-9

ncr enent

#@verify pulse width for 1 ns
abort

source: pul se:wi dthl 110. Oe-9
source: pul se: wi dt h2 110. Oe-9

ncr enent

#@verify pulse width for 1 ns
abort

source: pul se:wi dt hl 120. Oe-9
source: pul se: wi dt h2 120. Oe-9

#@verify pulse width for 10 ns increnent
abort

source: pul se:wi dt hl1 130. Oe-9
source: pul se: wi dt h2 130. Oe-9

#@verify pulse width for 10 ns increnent
abort
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source: pul se: wi dt h1 140. Oe-9
source: pul se: wi dt h2 140. Oe-9

ncr enment

#@verify pulse width for 10 ns
abort

source: pul se: wi dt h1 150. Oe-9
sour ce: pul se: wi dt h2 150. Oe-9

ncr enent

#@verify pulse width for 10 ns
abort

source: pul se: wi dt hl 160. Oe-9
source: pul se: wi dt h2 160. Oe-9

ncr enment

#@verify pulse width for 10 ns
abort

source: pul se:wi dthl 170. Oe-9
source: pul se:wi dth2 170. Oe-9

ncr enment

#@verify pulse width for 10 ns
abort

source: pul se: wi dt h1 180. Oe-9
source: pul se: wi dt h2 180. Oe-9

ncr enment

#@verify pulse width for 10 ns
abort

source: pul se:wi dt hl1 190. Oe-9
source: pul se: wi dt h2 190. Oe-9

ncr enment

#@verify pulse width for 10 ns
abort

sour ce: pul se: peri od 200. Oe-6
source: pul se: wi dt h1 100. Oe-6
source: pul se: wi dt h2 100. Oe-6

#@verify pulse width for 100 us period
abort

source: pul se: period 2.0e-3
source: pul se:wi dthl 1.0e-3
source: pul se:wi dth2 1.0e-3

#@verify pulse width for 1 nms period
abort

D-18

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



PG100/ PG110 USER'S MANUAL APPENDIX D: CALIBRATION VERIFICATION
_______________________________________________________________________________________________________________|

source: pul se: period 100. Oe-3
source: pul se: wi dt h1 50. Oe-3
sour ce: pul se: wi dt h2 50. Oe-3

#@verify pulse width for 100 nms period
abort

khkkhkkhkkhkhkhkhkhkrhkhkrhkhkhkkhk*x TEST 4 khkkkhkkhkhkhkhkhkhhkhkhhkkhkhkk*

## Check pulse rise/fall tines

## first verify output 1 -
## both outputs are the sane, so verify output 2 with
## a second pass

## to avoid continually changing counter setup, first check
## all rise times, then all fall tines

*rst

sour ce: pul se: node auto

sour ce: pul se: peri od 400. Oe-9

source: pul se: wi dt h1 200. Oe-9

source: pul se: hold width

sour ce: pul se: hol d: aut o on

source: pul se:delay 0

source: pul se: polarity norma

source:voltage:slew trailing:auto on

source: voltage: |l evel 1:i medi ate: high 3.0;low -2.0
source: vol tage: |l evel 2:i medi ate: high 3.0;1ow -2.0

out put:state on
trigger:start:source inmedi ate
source: vol tage: sl ew | eadi ng 300
#@verify pulse rise tine
source: vol tage: sl ew | eadi ng 60

#@verify pulse rise tine

source: pul se: period 4.0e-6
source: pul se:wi dthl 2.0e-6

source: vol tage: sl ew | eadi ng 30

#@verify pulse rise tine
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source: vol tage: sl ew | eadi ng 3. 33
#@verify pulse rise tine

sour ce: pul se: peri od 500. Oe-6
sour ce: pul se: wi dt h1 300. Oe-6

source: vol tage: sl ew. | eadi ng 0. 75
#@verify pulse rise tine

source: vol tage: sl ew. | eadi ng 0. 0375
#@verify pulse rise tine

#! change counter setup for fall tinme
#! start with Range 3

source: pul se: period 4.0e-6
source: pul se:wi dthl 2.0e-6

source: vol tage: sl ew | eadi ng 30
#@verify pulse fall tine
source: vol tage: sl ew | eadi ng 3. 33
#@verify pulse fall tine

sour ce: pul se: peri od 500. Oe-6
source: pul se: wi dt h1 300. Oe- 6

source: vol tage: sl ew. | eadi ng 0. 75
#@verify pulse fall tine
source: vol tage: sl ew. | eadi ng 0. 0375

#@verify pulse fall tine
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Note:
This section contains Application Notes and Technical Notes describing the
technical details and applications of the subject equipment.
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AppNote: A-PG100/110-01A Double Pulse 1

APPLICATION NOTE A-PG100/110-01A
Double Pulse

Objective The objective of this application note is twofold; first to provide step-by-
step instructions for using the PG100 / PG110 Pulse Generators to gener-
ate adouble pulse output. Secondly, after the double pulse output is
enabled, we will modify the second pulse with variations distinguishing it
from the first pulse, thus allowing the user to set up nonequivalent pulses.
The examples described herein are based on the use of Interface Technol-
ogy software drivers for LABWindows/CV1.

Features The PG100 / PG110 pulse generators can be programmed to produce
double-pulse outputs from each of the two channels. Both the width and
the delay of the second pulse can be pre-programmed. In addition, the
user can also differentiate the pulses to output non-uniform pulse patterns.

Double Pulse Output

Pulse Generator Setup

"
EN Untithad 1 _pay

1. Select the"*.prj" window.

2. Select the "Instrument"
menu and select "Load".
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2 Double Pulse AppNote: A-PG100/110-01A

Load Inslyusment

3. Find thefile (driver) labeled
"itpgl00.fp".

4. Select "itpgl00.fp" and hit
"Load".

Flepame  [lipg)0Ip [ pesd |

Fiesof e [instrm=rd ) = Cancel |

Fla Ec WView Bkl Aun

5. From the "Instrument” top

menu, select "Interface
Tech PG100 VXI Pulse
Generator".

" . L
6. From the "Select function
. Function Wirtion
Panel" window, select v Trvpluce At Ficsl =
"Initialize" function panel. e T g e ekt |
ﬂ‘:\r‘\-el.. II:I;_-mI.'-"-:-'\-r\-H
- 2]
doubds_pul [ladda P
dnabie fubiel Dussiy Dionble Pkis b ]
g ls i |
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s L - s | e
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AppNote: A-PG100/110-01A Double Pulse 3
7. Entel’ the LOglcal Addr% i Imedace Tech PGIDD WE] Pubis Genaialai - Initkabze
value (LA) of the Pulse Ele L Wes [renurent Lbry [ook Wirdo Oplow Hep
Generator, A giteret sl g B
e e e T ) PE 10 et
Note
To find the Logical Address of the ok L ot — H:Ix L
Pulse Generator, please refer to 5 ekt Vgiable Cois | I s e 7]
the PG100 User's Manual under P =5 5
"Installation" Setting the Logical St Toget ‘E; CHeF
Address or use a Resource Man-
ager such as "Resman" or "T&M LTH"“'*"""_ 5:1"*;
Explorer". il
i Enr Code
8. Enter avariablefor the tap]
"Instrument ID" such as
n PG".
9. From the"Code" menu on
top, select "Declare Vari-
able".
1 Deckan: Waniahle
‘Wutishle Type: int
I asable Hame:| =
10. Press"OK" when the _
"Declare \ariable" dialog F Enecute decleation
box pops up. I™ A declaation o fop of barget fle [nans]
[T iudd declastion ko cussent Block. i aiget s fnore]
SetTagetFie | | oK | Carcel |
B Imedece Toch PGIOD ¥E] Pube Genoaton  [nitsaben
Ee o s [rotnanent Lbowy  Toob Windos Opéos  Heip
é [hociass Viasabie. ChDr iﬂ =
T oo I nkmeotive D eolaraions P10 e
11. From the "Code" menu, Gulect LiF; Carciand Erisi h‘:lx =
select "Run Function Select Vgrable . Dottt | I BiLG B 2
Panel". [reesst Fumciion Cull k)
et Tougat i CrbdF
Vs Wil ik ShiF?
dd watch Expiestion  CHRFT
Ervw Cida
_LEpl
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4 Double Pulse

AppNote: A-PG100/110-01A

12. From the "Instrument"
menu, select the PG100

again.

Select the "Execute Pulse
Generator" function panel.

13.

14. Toggle the "Enable Out-
puts' switch to "ON" and

"Run Function Panel" once
again.

Note
At this point, if you have a scope
connected, you should be seeing
a 10 MHz pulse from the output.

T e s Tech PLTD W9 Pulise Geeresi v - Fncubs Pelus G esensis
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AppNote: A-PG100/110-01A

Double Pulse 5

Double Pulse Setup

1. From the"Instrument"
menu, choose the PG100
and select the "Pulse”
function panel.

2. From the Pulse function
panel, toggle the "Hold"
Switch to " Width" and

change the period to 250e-9

(250 ns).

3. Sdect " Run Function
Panel" .

Note

By changing the period and keep-
ing the pulse width, we will be able
to see and vary the second pulse.

Double Pulse

1. From the"Instrument"
menu, choose the PG100
and select the "Double
Pulse" function panel.

2. From thiswindow, toggle

the "Enable" switch to
"ON" and toggle the

"Couple 2™ Pulse to 13" to

"OFF".

3. Set"Delay" and "Width" to

"100e-9".

4. "Run Function Panel" .

Interface Technology
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6 Double Pulse

AppNote: A-PG100/110-01A

Note
At this point, you should see a
double pulse on the scope with a
100 ns delay and 100 ns width as
compared to the original pulse.

Toggling the "Couple 2" pulse to
1" to "ON" will cause the second
pulse to be automatically linked
to the original pulse. Variations
in width will be ignored, but delay
values will still be obeyed.

Conclusion

INIT
OUTPUT:.STATE ON

7% DSCILLOSCOPE

|

—d:

; l

Double pulse capability is another feature of the PG100 / PG110 that can
be utilized for avariety of test applications. Such flexibility of program-
mable pulse parameters ensures fast, accurate, and repeatable test param-
eters unequaled by conventional test instrumentation.

SCPI Command Listing

Double Pulse

SOURCE:PULSE:HOLD WIDTH

SOURCE:PUL SE:PERIOD 250e-9
SOURCE:PULSE:DOUBLE ON
SOURCE:PULSE:DOUBLE:DELAY 100e-9
SOURCE:PULSE:DOUBLE:WIDTH:AUTO OFF
SOURCE:PULSE:DOUBLE:WIDTH 100e-9

Rev. A
Jul 98
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AppNote: A-PG100/110-01A

Double Pulse

7

C code Listing for
Double-Pulse

This example will show adouble pulse output. The original pulse will start off at default values (100 ns
period, 50 nswidth). The period will be extended to 250 ns. The double-pulse mode will be enabled. The

second pulse will be changed to 100 ns delay and 100 ns width.

main()

{
static int PG;
PG100 init (12, 1, & PG, 0);
[* Initialization of the PG with aLA of 12 and
an Instrument 1D of 1 with an ID designation of "PG" */

PG100 _init_abort (1, 1, 1);
* Pulse Generator outputs enabled */

PG100_pulse (1, 250e-9, 0, 1, O, 1);
/* Pulse period extended to 250 ns, width held */

PG100_write (1, "source:pulse:double on™);
/* Enable double pulse mode ON */

PG100_pulse (1, "source:pulse:double:delay 100e-9");
/* Set double pulse delay to 100 ns*/

PG100_write (1, "source:pul se:double:width:auto off");
/* Decouple 2nd pulse to 1st */

PG100_write (1, "source:pulse:double:width 100e-9");
/* Set double pulse width to 100 ns*/

Interface Technology
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TechNote: T-PG100/110-01A

Trapazoidal Wave & Pulse Count 1

TECHNICAL NOTE T-PG100/110-01A
Trapezoidal Wave and Pulse Count

Objective

Features

Trapezoidal Wave

Pulse Generator Setup

1. Select the"*.prj" window.

2. Select the "Instrument"
menu and select "Load".

Interface Technology

The abjective of this technical note istwofold; first to provide step-by-
step instructions for using the PG100 / PG110 Pulse Generators to gener-
ate trapezoidal waveforms, and second for generating a predetermined
number of pulses. In the first example, the slew rate, amplitude, and
voltage offset of the default 10 MHz pulse waveform are changed to
produce atrapezoidal waveform. In the second example, the trigger
source and count functions are used to generate a series of timed pulses.
The examples descibed herein are based on the use of Interface
Technology's software drivers for LabWindows/CV1.

Programmability allows the user to control the shape of the waveform
generated by the PG100 / PG110. Pulserise and fall times, for example,
can be programmed from 33 mV/usto 1300 V/us. Likewise, voltage
thresholds and amplitude can be programmed, and the shape of the
waveform can be changed from a square wave to a saw-toothed wave,
trapezoidal wave, or to other pulse waveform configurations. The PG100/
PG110 can a'so be programmed to output atimed series of pulses.

:| Uletithesd ] _prj

Fie Ede View Buld Aun QUETITCHN Lty Took Wwiedos Oplon: Help
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2 Trapazoidal Wave & Pulse Count

TechNote: T-PG100/110-01A

3. Find thefile (driver) labeled
"itpgl00.fp".

4. Select "itpgl00.fp" and hit
"Load".

5. From the "Instrument” top
menu, select "Interface
Tech PG100 VXI Pulse
Generator".

6. From the "Sdalect function
Panel" window, select
"Initialize" function.

Issue 1
Jul 98
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Load Inslyusment
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TechNote: T-PG100/110-01A Trapazoidal Wave & Pulse Count 3
7. Entel’ the LOglcal Addr% i Imedace Tech PGIDD WE] Pubis Genaialai - Initkabze
value (LA) of the Pulse Eie PR Ve [revament Lbewy Tookh Wides Ooéoes Hep
Generator, A giteret sl g B
T e Irisoativs D exlartdenens Pa1_me
Note
To find the Logical Address of the R e L
Pulse Generator, please refer to A EP | 7]
the PG100 User's Manual under
"Installation" Setting the Logical L’:’:# ‘E; o ;:.'
Address or use a Resource Man-
ager such as "Resman" or "T&M LTH"“'*"""_ 5:1"*;
Explorer". il
v Cindda
8. Enter avariablefor the tap]
"Instrument ID" such as
n PG".
9. From the "Code" menu on
top, select "Declare Vari-
able".
21 Declar: Variable
‘Wutishle Type: int
I anable Name:! =
10. Press"OK" when the _
"Declare \ariable" dialog F Enecute decleation
box pops up. I Aidd declaestion bo top of target e [nons]
I dudd declacstion bo cument block in laigst file jnore)
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4 Trapazoidal Wave & Pulse Count

TechNote: T-PG100/110-01A

12. From the "Instrument"
menu, select the PG100

again.
Select the "Execute Pulse
Generator" function panel.

13.

14. Toggle the "Enable Out-
puts' swirch to "ON" and

"Run Function Panel" once
again.

Note
At this point, if you have a scope
connected, you should be seeing
a 10 MHz pulse from the output.

T e s Tech PLTD W9 Pulise Geeresi v - Fncubs Pelus G esensis
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TechNote: T-PG100/110-01A Trapazoidal Wave & Pulse Count 5

Trapazoidal Waveform

1. From the "Instrument"
select "Interface Tech
PG100 VXI Pulse Genera-
tor".

2. Choose the "Amplitude
Offset" function.

3. Change the Amplitude to
6.0 Volts and the Offset to
2.0 Volts.

4. Select "Run Function
Pandl".

5. Select the PG100 again and
choose the "Sew Rate"
function.

6. Change the Leading and
Trailing Slew rate to "300
V/us".

7. Toggle"Couple Sew"
switch to "OFF".
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6 Trapazoidal Wave & Pulse Count

TechNote: T-PG100/110-01A

7% DSCILLOSCOPE

Note
With a scope connected, you
should see a trapezoidal wave-
form with a 100 ns period and 6-
volt peak-peak amplitude.

Note
Changing the Offset voltage is
needed to keep the Pulse Gen-
erator output within the high and
low voltage range.

o S A e i

Pulse Count Setup In this next example, we will use the "Count Timer" function of the PG to
output a one-second pulse of the trapezoidal wave (10 million pulses) at
the default 100 ns period every three seconds.

B0 Imieilace Tach PG 100 VR Pules Garsiaing - Pulis

e Cods Yea |relasenl Lbiap Tool ‘wWiekss [pesn Hdp

1. Select the "Pulse" function £l ] sl i B

panel Pl _padee
. ‘Bl Hedd Coaspds Ch' ke L1
2. Togglethe "Mode" switch B o G o
to "Count". i s
3. Input a count of == Bt
"10,000,000". .
£t wiath
4, Select "Run Function i
Panel" . rady i D B
Issue 1 Interface Technology
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TechNote: T-PG100/110-01A

Trapazoidal Wave & Pulse Count 7

5. Select the"Trigger" func-
tion panel.

6. Change the source to
"Timer".

7. Input a"Timer" count of
"3".

8. Select "Run Function
Panel".

Note
The scope should be showing the
trapezoidal wave pulse for about
a one second duration in the 3
second timer duration we set ear-
lier.

Conclusion

Interface Technology

B Inlslece Tech PRIDD YE] Pulie Genoialai - Tagpe

Bl Code Uew vt Lbvws Lok W Opbrs Heo
S5 onlo leda |k B

FETLL fage

Seouin Exbiaredl Lirid Toved

Enx Code
Ireviruarssnt | [

The PG100 / PG110 offers awide variety of program commands to
control the characteristics of the output waveform, including the genera-
tion of trapezoidal waveforms and timed pulse outputs. The source code
for generating these waveformsis included at the end of this document.
Additional programming information isincluded in the PG100 / PG110
User's Manual.
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SCPI Command listing

Trapezoidal & Pulse Count

INIT

OUTPUT:.STATE ON
SOURCE:VOLTAGE:LEVEL:IMMEDIATE:OFFSET 2.0
SOURCE:VOLTAGE:LEVEL:IMMEDIATE:AMPLITUDE 6.0
SOURCE:VOLTAGE:SLEW:LEADING 300
SOURCE:VOLTAGE:SLEW:TRAILING 300
SOURCE:PULSE:MODE COUNT

SOURCE:PULSE:COUNT 10000000
TRIGGER:START:TIMER 3.0

TRIGGER:SOURCE TIMER

Interface Technology
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TechNote: T-PG100/110-01A Trapazoidal Wave & Pulse Count 9

C code Listing for
Trapazoidal & Pulse Count

This example will show atrapezoidal pulse with a pulse count output. The original pulse will start off at
default values (100 ns period, 50 nswidth). The slew rate will be changed to 300 V/us. Amplitude and
Offset voltages will be changed to 6.0 and 2.0 volts respectively. The pulse count will be enabled with a
count of 10 million and atimer set to sample every 3 seconds.

main()

{
static int pg;
PG100_init (12, 1, & pg, 0);
/* Initialization of the PG witha LA of 12 and
an Instrument 1D of 1 with an ID designation of "PG" */

PG100 _init_abort (1, 1, 1);
* Pulse Generator outputs enabled */

PG100_amplitude offset (1, 1, 6.0, 2.0);
* Set amplitude of PG to 6.0 volts with an offset of 2.0 volts*/

PG100_slew_rate (1, 300.0, 300.0, 0);
/* Set leading and trailing slew rates to 300 V/us */

PG100_pulse (1, 100e-9, 0, 1, 1, 10000000);
[* Set pulse count to 10 million */

PG100 _trigger (1, 3, 0.0, 3.0);
[* Set trigger to output 1 second of pulses every 3 seconds */
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