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Errata

Title & Document Type:

Manual Part Number:

Revision Date:

HP References in this Manual

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

About this Manual

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

Support for Your Product

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

www.tm.agilent.com

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

Agilent Technologies
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OPERATING MANUAL

Model 3562A
Dynamic Signal

Analyzer

| WARNING

To prevent potential fire or shock hazard, do not
expose equipment to rain or moisture.

Manual Part No. 03562-90001
Microfiche Part No. 03562-90201

Printed Oct: 1985
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&I~ HEWLETT
éﬂ PACKARD

The following general safety precautions must be observed during all phases of operation, service, and repair of this
instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates safety
standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no liability
for the customer’s failure to comply with these requirements. This is a Safety Class 1 instrument.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical ground, The instru-
ment is equipped with a three conductor ac power cable. The power cable must either be plugged into an approved
three-contact electrical outlet or used with a three-contact to two-contact adapter with the grounding wire (green) firmly
connected to an electrical ground (safety ground) at the power outlet. The power jack and mating plug of the power
cable meet International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any electrical instrument
in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal adjustments must be
made by qualified maintenance personnel. Do not replace components with power cable connected. Under certain con-
ditions, dangerous voltages may exist even with the power cable removed. To avoid injuries, always disconnect power
and discharge circuits before touching them.

DO NOT SERVICE OR ADJUST ALONE

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or perform any unauthorized
modification to the instrumient. Return the instrument to a Hewlett-Packard Sales and Service Office for service and
repair to ensure that safety features are maintained.

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the example below, precede potentially dangerous procedures throughout this manual. [nstructions
contained in the warnings must be followed.

WARNING

Dangerous vottages, capable of causing death, are present in this instrument. Use extreme
caution when handling, testing, and adjusting.
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SAFETY SYMBOILS

General Definitions of Safety Symbols Used On Equipment or In Manuals.

o
WARNING

CAUTION

NOTE:

Instruction manual symbol: the product will be marked with this sym-
bol when it is necessary for the user to refer to the instruction manual
in order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior'by vol-
tage exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electrical shock
in case of a fault. Used with field wiring terminals to indicate the
terminal which must be connected to ground before operating
equipment.

Low-noise or noiseless, clean ground {earth) terminal. Used for a sig-
nal common, as well as providing protection against electrical shock
in case of a fault. A terminal marked with this symbol must be con-
nected to ground in the manner described in the installation (operat-
ing) manual, and before operating the equipment.

Frame or chassis terminal. A connection to the frame {(chassis) of the
equipment which normally includes all exposed metal structures.

Alternating current (power line).

Direct current (power line).
Alternating or direct current (power line).

The WARNING sign denotes a hazard. It calls attention to a proce-
dure, practice, condition or the like, which, if not correctly performed
or adhered to, could result in injury or death to personnel.

The CAUTION sign denotes a hazard. It calls attention to an operat-
ing procedure, practice, condition or the like, which, if not correctly
performed or adhered to, could result in damage to or destruction
of part or all of the product.

The NOTE sign denotes important information. It calls attention to
procedure, practice, condition or the like, which is essential to
highlight.
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"DOCUMENT
DIRECTORY

DIRECTORY

The user's documentation for the HP 3562A is divided into six sections:

User’s Guide

Operating
Manual

Programming
Instructions.

Your introduction to the HP 3562A. It provides a quick
overview of the analyzer's features with examples.

Shows you the details of operating the HP 3562A. It
assumes you are familiar with the User’s Guide and
should be used when you start to need more detail.

Chapter 12 provides descriptions of every key, softkey,
connector and indicator in alphabetical order.

Shows you the details of programming the analyzer over
the HP-IB with an external controller. It assumes you are
familiar with front panel operation.

Introductory Shows you how to get started programming the
Programming HP 3562A over the HP-IB. It also provides example pro-
Guide grams in BASIC 3.0 for HP 9000 Series 200 computers.
Quick Provides brief descriptions, syntax and entry limits for all
Reference the analyzer's HP-1B programming mnemonics.
Guide

Thefirst two sections are in this manual, and the last three are in the companion HP 3562A
Programming Manual. o

OBJECTIVE OF THIS MANUAL

The objective of this operating manual is to help you fully utilize the HP 3562A Dynamic Signal
Analyzer. This manual shows you the detalls and the step-by-step instructions for using the
instrument. The User’s Guide introduces you to the analyzer, and the operating manual takes
you from there and covers every feature in detail. For programming the HP 3562A over the
HP-IB, please refer to the HP 3562A Programming Manual, the companion to this manual.
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HOW THIS MANUAL IS ORGANIZED

This manual is divided into two major parts: the operating instructions and the operating refer-
ence. The instructions consist of Chapters 1through 11; and the reference is in Chapter 12 and
Appendixes A through E.

Chapter 1 —

Chapter 2 —

Chanter 3 —

Chapter 4 —

Chapter 5 —

Chapter 6 —

Chapter 7 —

Chapter 8 —

Chapter 9 —

Input Setup

Using the Linear Resolution Mode
shows you how to set up and make linear resolution measurements.

Using the Log Resolution Mode

shows you how to set up and make log resolution measurements.

Using the Swept Sine Mode
shows you how to set up and make swept sine measurements.

Using the Time Capture Mode
shows you how to set up time captures and measure capiure data.

Using Demodulation _
shows you how to use demodulation with the linear resolution mode.

<

Using Time Throughput
explains the use of time throughput with the linear and log
resolution modes. ‘

covers input set ub and is used with all four modes.

Display Configuration
covers display and marker features.

Data Operations
explains the data operations—math, auto math, frequency response
synthesis and curve fitting.

Chapter 10 — Auto Sequence Programming

shows how to use aufo seqguences.

Chapter 11 — HP-IB Functions

Chapter 12 — Operating Reference ' ( k

shows how to use the instrument as an HP-1B system controller to piot
the display, access disc memories and output command strings.

describes each key, softkey, connector and indicator in the HP 3562A.
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Appendix A — General Information
explains initial inspection, power requirements, operating environment,
installation, performance verification, HP-1B connections, operator
maintenance, and storage and shipment.

Appendix B — Error Messages

explains the error messages the HP 3562A displays in response to
operator errors.

Appendix C — Specifications
provides the analyzer's specifications.

Appendix D — Softkey Menu Diagrams
shows the softkey menu diagrams for each hardkey in the instrument.

Appendix £ — The HP 3562A’s Measurement Process

explains the internal operation of the HP 3562A to help you better
understand the measurements it makes.

The Index shows the location in the manual of all features and topics.
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Notes On Using This Manual

1. Tolearn how to use a feature, use the operating instructions in Chapters 1 through 11. Using
the curve fitter, for example, is explained in Chapter 9. To learn more about a particular key,
softkey, connector or indicator—the CURVE FIT key, for example—use Chapter 12.

2. Hardkeys, the keys on the front panel with permanently etched labels, are shown in upper-
case bold type and are referred to simply as *“‘keys.” '

MEAS MODE
CURVE FIT

Softkeys, the eight blank keys beside the display that are labeled on the screen itself, are
shown in upper-case regular type:

LINEAR RES
FREQ RESP-

3. The beginning of each chapter explains its organization and provides a table of contents.
Chapters 1 through 6 also provide a fold-out setup checklist at the end of the chapter to
guide you through setups that require several steps.

4. The User's Guide at the beginning of this manual set is the introduction to the
HP 3562A; this operating manual assumes you are familiar with the concepts explained in
the User's Guide. Use this manudl to learn the complete details of all the analyzer's features.

5. Default conditions are shown for the menus in Chapters 1 through 11. For example, here's the
SELECT MEAS menu from Chapter 1:

FREQ
RESP

POWER
SPEC

AUTO
CORR

CROSS  Softkey selections that are default conditions (appear at power-on and after
CORR RESET) are highlighted and underlined in the menus.

HIST

CH1&2
ACTIVE

CH1
ACTIVE

CH2
ACTIVE

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




Chapter 1

~ USING THE LINEAR
~ RESOLUTION MODE

PURPQOSE OF THIS CHAPTER

The purpose of this chapter is to show you the details of using the HP 3562A's linear resolution
mode. Please refer to the User's Guide at the beginning of this manual for an introductory -
description of the mode and a discussion of its uses.
This chapter shows you how to:

1. select measurements and displays

2. setthe frequency span

3. setup the source

4. select windowing

5. setup averaging

6. view the input signals

To keep track of where you are while setting up measurements, fold out the measurement
setup checklist at the end of this chapter.

GETTING STARTED IN THE LINEAR RESOLUTION MODE

To put the HP 3562A in the linear resolution mode, press MEAS MODE; when its menu
appears, press LINEAR RES. This configures the analyzer to the linear resolution mode.
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Chapter 1—Using the Linear Resolution Mode
SELECTING LINEAR RESOLUTION MEASUREMENTS

SELECTING LINEAR RESOLUTION MEASUREMENTS

To select measurements in the linear resolution mode, press SELECT MEAS to display the
following menu: ' :

FREQ Selects the frequency response measurement.
RESP
POWER Selects the power spectrum measurement.
SPEC
AUTO Selects the auto correlation measurement.
CORR
CROSS Selects the cross correlation measurement.
CORR
HIST Selects the histogram measurement.
CH1&2 Activates both input channels.
ACTIVE
CH1 Activates input Channel 1.
ACTIVE
CH2 Activates input Channel 2.
ACTIVE

First choose the measurement, then the active channel(s). For example, to measure a power

" spectrum on Channel 1, press POWER SPEC, then CH 1 ACTIVE. Keep in mind that for
averaged measurements these two selections must be made before the measurement is
started. If you want to change either selection, you must restart the measurement. The two
dual-channel measurements, FREQ RESP and CROSS CORR, automatically activate both
channels when they are selected.

The next five sections of this chapter discuss these five measurements and their associated

displays. Each measurement in the linear resolution mode offers several displays derived from
the measurement data. Displays can be selected before, during or after the measurement.
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Chapter 1—Using the Linear Resolution Mode
THE FREQUENCY RESPONSE MEASUREMENT

THE FREQUENCY RESPONSE MEASUREMENT

The frequency response measurement, often called the “transfer function,” is the ratio of a
system'’s output to its input and yields both gain and phase as a function of frequency. (The
phase response can be viewed by pressing PHASE in the COORD menu.) In the HP 3562A,
the signal on Channel 1is assumed to be the system’s input, and the signal on Channel 2 is

assumed to be its output. To select the frequency response measurement, press SELECT
MEAS, followed by the FREQ RESP softkey.

To select a display for this measurement, press MEAS DISP to display the following menu:

FREQ
RESP

COHER

POWER
SPECT

POWER
SPEC2

CROSS
SPEC

IMPLS
RESP

AUTO
MATH

FILTRD
INPUT

Displays the frequency response. When default units and
coordinates are active, this displays frequency on the X-
axis and gain on the Y-axis.

Calculates and displays the coherence of the frequency
response. (This softkey does not appear if time averaging
is selected—see *'Averaging in the Linear Resolution
Mode" later in this chapter.)

Displays the power spectrum measured on Channel 1.
Displays the power spectrum measured on Channel 2.

Displays the cross spectrum.

Displays the impulse response.

Selects the display calculated with the auto math routine;
see "Auto Math™ in Chapter 9. Note that this label might
be replaced by a user-defined label.

Displays the filtered input menu, which provides time
record and linear spectrum displays; see ‘'Filtered Input
Displays" later in this chapter.
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Chapter 1—Using the Linear Resolution Mode
THE FREQUENCY RESPONSE MEASUREMENT

The Frequency Response Display

Frequency response in the HP 3562A is calculated as the ratio of the cross spectrum to the
Channel 1 power spectrum:

H = G,
Gk
where: G, is the cross spectrum

G, isthe Channet 1 power spectrum

Figure 1-1 shows the response of a typical filter &s characterized with the frequency response
display. This example used the default coordinates and units; refer to Chapter 8 for information

on selecting other coordinates or units for the display. To select this display, press MEAS DISP,
followed by the FREQ RESP softkey.

Window Used

Percent Overlapped

Number of Averages .

X Marker Readouts__—— ; X-49,99838 kH:\
Ya~1B8.44 dB

FREQ RESP 10Avg S0XQvlp Hann
/ o <~‘\
Measurement Display Selection R
10.0
/0%v \
LT
as — f
Gain Axis
-50.0
49,748k Hz S0.249k

Frequency Axis —/

Figure 11 The Frequency Response Display
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Chapter 1—Using the Linear Resolution Mode
THE FREQUENCY RESPONSE MEASUREMENT

The Coherence Display

Coherence shows the portion of the output power spectrum refated to the input spectrum,
according to the following formula:

y2 = nyny.
GGy
where: G, is the cross spectrum
G, isthe cross spectrum's complex conjugate
G, is the Channel 1 power spectrum
G, is the Channel 2 power spectrum

It is an indication of the statistical validity of a frequency response measurement. Coherence is
measured on a scale of 0.0 to 1.0, where 1.0 indicates perfect coherence. Coherence values
less than unity are caused by poor resolution, system nonlinearities, extraneous noise and
uncorrelated input signals. Because coherence is normalized, it is independent of the shape of
the frequency response function. To select this display, press MEAS DISP, followed by the
COHER softkey.

NOTE

The coherence function is valid only for averaged
measurements.

Figure 1-2 shows the coherence of the frequency response function shown in figure 1-1.

X=49.97713 kHz
Ya=537.6m

CDHEHENCE 10AV S0XOvip Hann
125
m
/04v
Coherence Scaled
from0.0t0 1.0 Mag
a.Q
Fxd Y 49,748k Rz 50.249k

Figure 1-2  The Coherence Function Display
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Chapter 1—Using the Linear Resolution Mode
THE FREQUENCY RESPONSE MEASUREMENT

The Power Spectrum Displays

These displays show the power spectrum of the input signal. The power spectrum is the FFT of
the signal multiplied by its complex conjugate. For an example of this display, please refer to
figure 1-5. To select this display, press MEAS DISP, followed by the POWER SPECT or POWER
SPEC?2 softkeys. '

The power spectrum displays are offered here as a convenient means of viewing the spectra
after taking a frequency response measurement. If you want only the power spectrum magni-
tude display, use the power spectrum measurement because it is faster. (See **The Power
Spectrum Measurement' later in this chapter.) The single-channel measurement also has
greater maximum real time bandwidth (10 kHz versus 5 kHz). The power spectrum measure-
ment does not, of course, yield the phase information provided by the frequency response
measurement.

The Cross Spectrum Display

This display is computed by muttiplying the complex conjugate of the linear spectrum on
Channel 1 by the linear spectrum on Channel 2:

where: F, * is the Channel 1 linear spectrum’s complex conjugate
F, is the Channel 2 linear spectrum

The cross spectrum shows the amplitude product of the two spectra and the phase difference
between them. Itis often used in acoustic intensity measurements. To select this display, press  —— =
MEAS DISP, followed by the CROSS SPEC softkey.

Figure 1-3 shows an exarnple of the cross spectrum display.

X=49,99775 KHz
Ya==-43.31 dBVrms

Cﬁgg: SPEC 10Av S0XDvlp Hann

i0.0

/Div

Scaled in dB Referenced to 1V2rms

\ A

B T

-80.0

Fxd Y 49,749k Hz S0.245k

Artisan Technology Groﬁg)q%ﬁéiﬁgl In&pﬁngﬁgﬁﬁnsp%%gr%me@&sﬂg%) 88-SOURCE | www.artisantg.com



Chapter 1—Using the Linear Resolution Mode
THE FREQUENCY RESPONSE MEASUREMENT

The Impuise Response Display

This display is the inverse FFT of frequency response; it shows response as a function of time:
ht) = FIHE]
where: H(f) is the frequency response

It is useful for studying transient behavior and measuring time delay. To select this display,
press MEAS DISP, followed by the IMPLS RESP softkey. Impulse response is valid only for
baseband measurements.

Figure 1-4 shows an example of the impulse response display.

X-=4_.8 mSec

a=18.83 V

IMPLS RESP 10Avg 0X0vilp

24.00 T I
X Marker

R
4.5
/Div

Real \

© Ampiitude Axis /

-i2.0 \j AJ

Fxd Y 0.0 Sec 32.0m

Time Axis —/

Figure1-4 The Impulse Response Function
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Chapter 1—Using the Linear Resolution Mode
THE POWER SPECTRUM MEASURMENT

THE POWER SPECTRUM MEASUREMENT

The power spectrum measurement shows the input signal in the frequency domain. It is
computed by multiplying the FFT of the signal by its complex conjugate:
GXX = FXFX.

where: F_is the linear spectrum
F, isits complex conjugate

This measurement is provided in addition to the frequency response measurement because
the single-channel power spectrum is faster than the dual-channel frequency response meas-
urement. Single-channel measurements also provide greater maximum real-time bandwidth
(10 kHz for single-channel; 5 khz for dual-channel). The power spectrum provides no phase
information. To select the power spectrum measurement, press SELECT MEAS, followed by
the POWER SPEC softkey.

To select a display for this measurement, press MEAS DISP to display the following menu:

POWER Displays the power spectrum measured on Channel 1.
SPECH {This softkey appears if Channel 1is active.)
POWER Displays the power spectrum measured on channel 2.
SPEC2 (This softkey appears if Channel 2 is active.)
AUTO Displays the trace calculated with the auto math table; see
- MATH “Auto'Math™ in Chapter 9. )
FILTRD Displays the filtered input menu, which provides time
INPUT record and linear spectrum displays; see *‘Filtered Input
Displays” later in this chapter.
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Chapter 1—Using the Linear Resolution Mode
THE POWER SPECTRUM MEASUREMENT

The Power Spectrum Display

The power spectrum display is selected by pressing MEAS DISP, followed by the POWER
SPECT or POWER SPEC2 softkeys. Figure 1-5 shows an example of the power spectrum

measurement and display.
X=50_kHz \ :ss.c)}\ AY-85,3333
Ya~—3.146 dBVrms
PONER SPEC1 10Av S0X0vip  Ftop
0.
Y Marker Band Measuring
Noise Level

-100 R
Fxd Y 49.95k Hz 50 .05k

Figure1-5 The Power Spectrum Display
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Chapter 1—Using the Linear Resolution Mode
THE AUTO CORRELATION MEASUREMENT

THE AUTO CORRELATION MEASUREMENT

The auto correlation measurement indicates periodicity in time domain signals. It multiplies the
signal by a progressively time-shifted version of itself; this emphasizes periodic parts of the
signal and de-emphasizes non-periodic parts. In the HP 3562A it is computed using the
inverse FFT of the power spectrum:

R, (t) = FGxx]

LR

where: Gxx is the power spectium

To avoid wrap-around error, both correlation measurements discard the last half of the time
record. The measurement display is therefore half the length of the time record. If some signal

of interest is present in the last half of the record, use delayed triggering to move the deleted
portion of the record.

Some uses of auto correlation are detecting periodicity and measuring impulsive signals, such
as gear chatter. Auto correlation is especially useful for extracting a periodic signal buried in
noise when a synchronized trigger is not available. To select this measurement, press SELECT
MEAS, followed by the AUTO CORR softkey.

To select a display for the auto correlation measurement, press MEAS DISP to display the
following menu:

AUTO Displays the auto correlation of the signal on Channel 1.
CORR1 (This softkey appears if Channel 1is active.)
AUTO Displays the auto correlation of the signal on Channel 2.
CORR2 (This softkey appears if Channel 2 is active.) '
AUTO Displays the trace calculated with the auto math table; see
MATH “Auto Math™ in Chapter 9. Note that this softkey label
might be replaced by a user-defined label.
FILTRD Displays the filtered input menu, which provides time
INPUT record and linear spectrum displays; see *‘Filtered Input

Displays'' later in this chapter.
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The Auto Correlation Display

Chapter 1—Using the Linear Resolution Mode
THE AUTO CORRELATION MEASUREMENT

Figure 1-6 shows an example of the auto correlation display. To select this display, press MEAS
DISP, followed by the AUTO CORR1 or AUTO CORR2 softkeys.

View Input Display — INST TIMEL

Sine Wave

v
Imbedded in Fluctuating/

Random Noise

Measurement Display ——————— AUTg corR1

1\ I
Sine Wave Extraoted/cg:’ \w‘“ \

* from Noisy Input

m

Real

-320
m

0.0

10AvY 0X0vip

m

RAeal

P
ﬂ
-2.4 \d/
"5 Sec #.0om

(Note: input display was plotted
after measurement, so it doesn’t
represent actual input data)

Figure 1-6

The Auto Correlation Display
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Chapter 1—Using the Linear Resolution Mode
THE CROSS CORRELATION MEASUREMENT

THE CROSS CORRELATION MEASUREMENT

The cross correlation measurement indicates time domain similarity between the signal on
Channel 1 and the signal on Channel 2. It multiplies the Channel 1 signal by a progressively
time-shifted version of the Channel 2 signal; this emphasizes similarities between the two while
de-emphasizing differences. In the HP 3562A it is computed as the inverse FFT of the cross
spectrum:

ny(r) = F1 [ny]

where: G, Is the cross spectrum

To avoid wrap-around error, the cross correlation measurement discards the last half of the
Channel 2 time record. The measurement display is therefore half the length of the time record.
If some signal of interest is present in the last half of the record, use delayed triggering to move
the deleted portion of the record.

A major application is measuring system time delays since the maximum value of the function
occurs at a time delay equal to the time delay in the system under test. To select this measure-
ment, press SELECT MEAS, followed by the CROSS CORR softkey.

To select a display for the cross correlation measurement, press MEAS DISP to dispiay the
following menu:

CROSS Displays the cross correlation function.
CORR
AUTO Displays the auto correlation function of the signal on
CORR1 Channel 1,
AUTO Displays the auto correlation function of the signal on
CORR2 Channel 2.
AUTO Displays the trace calculated with the auto math table;
MATH refer to "Auto Math" in Chapter 9. Note that this softkey
label might be replaced by a user-defined label.
FILTRD Displays the filtered input menu, which provides time
INPUT record and linear spectrum displays; see *‘Filtered Input
Displays” later in this chapter.
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Chapter 1—Using the Linear Resolution Mode
THE CROSS CORRELATION MEASUREMENT

The Cross Correlation Display

Figure 1-7 shows an example of the cross correlation display. To select this display, press
MEAS DISP, followed by the CROSS CORR softkey.

X Marker
X=148.6mSec
. . Yu-eoA.731pﬁ5__——_—‘—_‘—_—_—’_—.‘§——
Measurement Display Selection ~————————>-CrOSS _CORR 10Av oxovil

m

400
qlf
soavilil

.. i
- Wl

rms
ve

~1.6

0.0 Sac //////300m
Time Record Length

Figure 17 The Cross Correlation Display

The Auto Correlation Displays

If you are interested only in auto correlation, the auto correlation measurement described
earlier in this chapter is faster because it is a single-channel measurement. Please refer to figure
1-6 for an example of the auto correlation display. To select one of these, press MEAS DISP,
followed by the AUTO CORR1 or AUTO CORRR softkeys.
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Chapter 1—Using the Linear Resolution Mode
THE HISTOGRAM MEASUREMENT

THE HISTOGRAM MEASUREMENT

The histogram measurement shows how the amplitude of the input signal is distributed
between its maximum and minimum values. Some of its uses are determining the statistical
properties of noise and monitoring the performance of electromechanical positioning systems.
Note that the number of averages for a histogram determines how many records are meas-
ured; the records are not "‘averaged.” If exponential averaging is selected, the measurement
continues indefinitely. Keep in mind that the accuracy of the histogram is dependent on fre-
quency span, record length and number of averages. To select this measurement, press
SELECT MEAS, followed by the HIST softkey.

To select a display for the histogram measurement, press MEAS DISP to dispiay the following

menu:

HIST1
HIST 2

POF 1

PDF2

CDF1

CDF 2

AUTO
MATH

FILTRD
INPUT

Displays the histogram of the signal on Channel 1.
Displays the histogram of the signal on Channel 2.

Displays the probability density function of the signaf on
Channel 1.

Displays the probability density function of the signal on
Channel 2.

Displays the cumulative density function of the signal on
Channel 1.

Displays the cumutlative density function of the signal on
Channel 2.

Displays the trace calculated with the auto math table; see
“Auto Math" in Chapter 9. Note that this softkey label
might be replaced by a user-defined label.

Displays the filtered input menu, which provides the time
record and linear spectrum displays; see *‘Filtered Input
Displays” later in this chapter.

The softkeys that actually appear in this menu depend on the active channel selection. For
example, if only Channel 1is active, HIST 2, PDF 2 and CDF 2 do not appear. Although the
WINDOW menu remains active, windows have no affect on histograms.
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The Histogram Display

Figure 1-8 shows an example of the histogram display. To select this display, press MEAS DISP
followed by the HIST1 or HISTZ softkeys.

HIST 1
200

25.0
/04v

Number of Counts

NI W

This Example Shows Fxd Y —B92m v 882m
Gaussian Distribution |
of a Random Noise Source

Amplitude Axis

Figure1-8 The Histogram Display
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The Probability Density Function (PDF)

The probability density function, computed by normalizing the histogram, is a statistical meas-
ure of the probability that a specific level occurred. To select this display, press MEAS DISP,
followed by the PDF1 or PDF2 softkeys, The PDF is normalized by multiplying the number of
averages by 2048 (the number of points in the time record; 1024 for zoom measurements),
dividing the histogram by this value, then dividing by the AV spacing on the X-axis. The
probability of an input signal falling between two points is equal to the integral of the curve
between those points. Figure 1-9 shows an example of the PDF display.

PDF 1 10Av 0X0vip Hann
10.0 T
" |
|
1.25
/04v .l !
Similar to Histogram, with # of Mag l,J
Counts Divided by Record Length N \
and # of Averages (in this example, t
200 + 2048 + 10) ‘f \
. } i
M
ool | ] iy

~§9zm v FEER

Figure1-9 The PDF Display

The Cumulative Density Function {CEF)

The cumulative density function, computed by integrating the PDF, shows the probability that a
level equal to or less than a specific level occurred. Figure 1-10 shows an example of the CDF
display. To select this display, press MEAS DISP, followed by the CDF1 or CDF2 softkeys.

Ignore the V" label
X-807.54 mV /
i.0 v

Ya-1i.
. . CoF 10AV 0X0v1 Hann
X Marker Indicates Cumulative i.8
Level of Random Noise Source

(from histogram in figure 1-8) 200 —
/04v

|

-892m v B832m
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FILTERED INPUT DISPLAYS

The filtered input menu provides both time and frequency domain displays of the input signals
after they have been digitized and filtered to the current frequency span. Appendix E explains
how these displays are derived and how they differ from measurement and view input displays.
Pressing FILTRD INPUT on any of the MEAS DISP menus in the linear resolution mode’
displays the following menu:

TIME Displays the Channel 1 time record.
REC1
TIME Displays the Channel 2 time record.
REC2
LINEAR | Displays the linear spectrum on the signal on Channel 1.
SPEC1 Thisis the FFT of the time record.
LINEAR Displays the linear spectrum of the signal on Channel 2.
SPEC 2 This is the FFT of the time record.
ORBITS Displays the orbits diagram. (This softkey may be
TivsT2 replaced with DEMOD POLAR if demodulation is active—
in this case, please refer to Chapter 5 for information.)
- INST Shows the effect of exponential windowing on the filtered
WNDOWD input displays; see “Selecting Windows'' later in this
chapter.
- INST Selects the most recent time record for the filtered input
- displays.- : T Tt T
- AVRG Selects the cumulative average of all ime records
acquired with the current measurement for the filtered
input displays. :
RETURN Redisplays the previous MEAS DISP menu.

- The appearance of these three softkeys depends
on the status previewing and time averaging. Please refer
to the menu diagrams in Appendix D for a complete
explanation.
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The Time Record Displays

The “time record" is the amount of time domain data required to perform one FFT. The “time
record length' is the length of time required to fill the time record. Figure 1-11 shows an example
of the time record display. To select one of these displays, press MEAS DISP, followed by the
FILTRD INPUT softkey, followed by the TIME REC 1 or TIME REC 2 softkeys. For an explana-
tion of the time record length, see ‘Frequency Spans in the Linear Resolution Mode" later in
this chapter. Time records displays are not calibrated for zoom measurements (start frequency
+ 0 H2); the displayed amplitude is approximately one-half the actual amplitude. Also, calibra-
tion is not applied to time record displays.

X=0.0 Sec
Ya~288. imv

FILT TIME1 0Xavl
/ i.6
Measurement Display Selection

400
m

/Oiv ll
Real “ﬁﬁ F H
Frequency Span Set to 50 kHz, So
Record Length is 16 ms (800 + 50
kHz) ~1.6

0.0 Sec 6.0m

Figure -1 The Time Record Display

The Linear Spectrum Displays

The linear spectrum displays show the input signals after they have been filtered by the current
frequency span and transformed to the frequency domain. The linear spectrum is the FFT of
the time record. To select one of these displays, press MEAS DISP, followed by the FILTRD
INPUT softkey, followed by the LINEAR SPEC 1 or LINEAR SPEC 2 softkeys. Figure 1-12
shows the linear spectrum of the time record displayed in figure 1-11. The message “'Uncali-
brated" is displayed with the linear spectra to indicate that these displays have not been
corrected for ime delays with respect to a trigger.

X=3 _kHz
Ya=51.49mdBY
i d 5 FILT LIN Si 0X0vlp Hann
Display Selection - fItT

12.5
/Div

dB

Note Units in dBV, not davzév

o) ol Lok w mend ot e vt
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The Orbits Diagram

Chapter 1—Using the Linear Resolution Mode

FILTERED INPUT DISPLAYS

The orbits diagram, often referred to as a Lissajous pattern, compares the two input time
waveforms, Channel 1 versus Channel 2. One of its uses is detecting asymmetries in rotating
machinery. The orbits diagram has special scaling characteristics; refer to *“Scaling the Dis-
play’ in Chapter 8 for details. To select this display, press MEAS DISP, followed by the FILTRD
INPUT softkey, followed by the ORBITS T1vsT2 softkey. Figure 1-13 shows an example of the
orbits diagram. Note that this display cannot be used with complex time data (when the meas-
urement start frequency is greater than 0 Hz), and the time records are downsampled to 1024
points by selecting every other point. The COORD menu is disabled for the orbits diagram.

X Marker Showing Location in
Time Record and Both Voltage

/7

Levels

Channel1 Time Data

Tmi~395.6m
OoRBITS
2.0

X~5.3437 meec \\\

Tm2-1.8283 Vv

oX0v1

[

™.

~

N

N LA

Timei

AN

e ——

-2.0

-2.59

Time2

2.55

Figure 1-13  The Orbits Diagram
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FREQUENCY SPANS IN THE LINEAR RESOLUTION MODE

The HP 3562As frequency span in the linear resolution can be set from 10.2 mHz to 100 kHz.
Frequency spans in this mode are predefined; if a value other than one of these is entered for
the span, the analyzer selects the next higher available value. Table 1-1 shows the available
spans for the linear resolution mode. Note that when the span is changed, the new span does
not appear on the display until the next measurement is started.

Table1-1 Frequency Spans in the Linear Resolution Mode

Span Resolution Record length Availability
10.24 mHz 12.8 uHz 78,125s baseband
20.48 mHz 25.6 uHz 39,062.5s zoom
25.6 mHz 32uHz 31,250s baseband
51.2mHz 64 uHz 15,6255 both

684 mHz 60 uHz 12,500s baseband
102.4 mHz 128 uHz 7,812.5s zoom

128 mHz 160 uHz 6,250s both

160 mHz 200 uHz 5,000s baseband
256 mHz 320 uHz 3,125s both

320 mHz 400 uHz 2,500s both

400 mHz 500 uHz 2,000s baseband
512 mHz 640 uHz 1,562.5s zZoom

640 mHz 800 uHz 1,250s both

800 mHz 1mHz 1,000s both
1.0Hz 1.25mHz 800s baseband
1.28Hz 1.6 mHz 625s both
1.6Hz 2.0mHz 500s both
2.0Hz 2.5mHz 400s both
2.5Hz 3.125 mHz 320s baseband
2.56 Hz 3.2mHz 312.5s zoom
3.2Hz 4 mHz 250s both
40Hz 5mHz 200s both
5.0Hz 6.25 mHz 160s both

6.25 Hz 7.81 mHz 128s baseband
8.4 Hz 8 mHz 125s both
8.0Hz 10 mHz 100s both
10.0Hz 12.5 mHz 80s both
12.5Hz 15.625 mHz 64s both
12.8Hz 16 mHz 62.5s zoom
15.625 Hz 19.531 mHz 51.2s baseband
16.0Hz 20 mHz 50s both
20.0Hz 25 mHz 40s both
25.0Hz 31.25mHz 32s both
31.25Hz 39.0625 mHz 25.6s both
320Hz 40 mHz 25s both
39.0625 Hz 48.828 mHz 20.48s baseband
40,0 Hz 50 mHz 20s both
50.0Hz 62.5 mHz 16s both

62.5 Hz 78,125 mHz 12.8s both
64.0Hz 80 mHz 12.5s zoom
78.125Hz 97.656 mHz 10.24s both
80.0Hz 100 mHz 10s both
97.65625 Hz 122.0625 mHz 8.192s baseband
100.0Hz 125 mHz 8s both
125.0 Hz 156.25 mHz 6.4s both
156.25 Hz 195.31 mHz 5.12s both
160.0 Hz 200 mHz 5s both
195.3125 Hz 244,14 mHz 4.096s both
200.0Hz 250 mHz 4s both
250.0Hz 312.5mHz 3.2s both
312.5Hz 390.62 mHz 2.56s both
320.0 Hz 400 mHz 2.5s zoom
390.625 Hz 488.28 mHz 2.048s both
400.0 Hz 500 mHz 2s both
500.0 Hz 625 mHz 1.6s both
625.0 Hz 781.25 mHz 1.28s both
781.25Hz 976.56 mHz 1.024s both
8000 Hz 1 Hz 1s both
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Span

1.0kHz
1.25 kHz
1.5625 kHz

25.0 kHz
40.0 kHz
50.0 kHz
100.0 kHz

Resolution

1.25Hz
1.5625 Hz
1.9531Hz
2Hz
2.5Hz
3.125Hz
3.906 Hz
S5Hz

6.25 Hz
7.8125Hz
10Hz
12.5Hz
15.625 Hz
25 Hz
31.25Hz
50 Hz
62.5Hx
125 Hz

Chapter 1-—Using the Linear Resolution Mode
FREQUENCY SPANS IN THE LINEAR RESOLUTION MODE

Table i-1

Record Length Availability
800 ms both

640 ms both
512ms both

500 ms Z00Mm

400 ms both
320ms both

256 ms both

200 ms bath

160 ms both

128 ms both

100 ms zoom

80 ms both

64 ms . both

40 ms both
32ms both
20ms zoom

16 ms both

ams baseband

Some spans are available in zoom only, and some are available in baseband only.

Setting Frequency Span and Time Record Length

To set the frequency span or time record length, press FREQ to display the following menu:

FREQ
SPAN
START
FREQ
CENTER
FREQ
ZERQ
START

MAX
SPAN

TIME
LENGTH

E SMPL
ON OFF

SAMPLE
FREQ

Used to set the frequency span; the span may also be
entered immediately after pressing FREQ.

Used to set the start frequency, using the Entry group.
Used to set the center frequency, using the Entry group.
Sets the starting frequency to 0 Hz (dc).

Sets the frequency span to maximum (100 kHz).

Used to set the time record length, using the Entry group.

Selects external sampling, activates the EXT SAMPLE
indicator in the Status group, and displays the SAMPLE
FREQ softkey.

Used to enter the extefnal sampling frequency (appears
only when E SMPL ON OFF is pressed ON).

Use FREQ SPAN with either START FREQ or CENTER FREQ when entering a span other
than 100 kHz. To look for the first five harmonics of a 1 kHz signal, you could enter a span of 6
kHz and a start frequency of 1 kHz. To look for 100 Hz sidebands on a 50 kHz carrier, you
could enter a span of 250 Hz and a center frequency of 50 kHz.
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The analyzer uses the current span and start or center (whichever you last entered) to calculate
the third variable. If the start or center frequencies are set to values that would cause some part
of the span to exceed the 0 Hz and 100 kHz limits, the span is reduced.

To simplify frequency entries, you can press FREQ SPAN, START FREQ or CENTER FREQ
then enter the start and stop frequencies separated by a comma. For example, to set up span
from 100 to 200 Hz, you can prass FREQ SPAN foliowed by 100, 200 Hz.

Frequency Span versus Time Record Length

The HP 3562A allows you to set either the frequency span or the time record length in a
measurement. The two are related by this formula:

time record _ 800 _ 1

length {in s) span (in Hz) Af(inHz)

For example, a frequency span of 0 to 100 kHz has a time record length of 8 milliseconds (800
+ 100 000). Note that the two are inversely proportional; a narrow span and increased resolu-
tion result in a slower measurement. Setting the frequency span automatically sets the time
record, and vice versa. Because record is determined by span, the available time record
lengths are also predefined. Refer to table 1-1 for the predefined spans.

Zoom Measurements

Zooming, also known as band selectable analysis (BSA), allows you to concentrate the full
measurement power of the HP 3562A on any portion of the 100 kHz frequency span. Say you
are characterizing a fitter with a resonant frequency of 15.0 kiHz. With zoom, you can set the
center frequency to15.0 kHz and then set a very narrow span. A span of 50 Hz would give you ~ == -~
a measurement from 14 975 Hz to 15 025 Hz. Now you can accurately measure and analyze
around this point of interest.

To demonstrate the higher resolution zooming provides, press WINDOW and select the uni-
form window by pressing UNIFRM (NONE). This sets the bandwidth equal to Af. Next, press
STATE TRACE until the state information is displayed. Set the span to 100 kHz and look under
FREQ: BW. You can see that the measurement bandwidth in this span is 125 Hz. Change the
span to 50 Hz. The bandwidth is now 62.5 mHz, offering a much more precise characterization
of a narrow part of the signal.

Real Time Bandwidth

The real time bandwidth (RTBW) is the maximum frequency span you can measure without
missing input data. At spans greater than the RTBW, the instrument's processing time exceeds
its data collection time and part of input signal is ignored while the previous time record is
processed. When measuring periodic signals, the RTBW is not important because any data
lost in one record will be repeated in the next record. However, RTBW is very important when
measuring nondeterministic signals. The HP 3562A’s maximum real time bandwidths in the
linear resolution mode are 10 kHz for single-channel measurements and 5 kHz for dual-
channel.
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To achieve the greatest possible RTBW, you need to limit the number of display calculations
required. The less you require of the display, the faster the measurement can run. For exam-
ple, fast averaging and the single display format provide a greater RTBW than normal display
updating and two active traces. One simple way of minimizing display time is to display a table,
such as instrument state, before starting the measurement. The message “‘Real Time" isdis-
played at the end of the measurement if there were no gaps in the data.

NOTE

The HP 3562A double-buffers the input signals, so 1- and
2-average measurements are always in real time.

External Sampling

The external sampling capability of the HP 3562A allows you to synchronize the instrument’s
data acquisition rate to an external signal. For example, external sampling frequency can be
derived from the rotational speed of the device under test. To select external sampling, press
FREQ, then press E SMPL ON OFF to ON. Press the SAMPLE FREQ softkey and enter the
external sampling frequency. Then connect your external sampling signal (TTL level only) to
the EXT SAMPLE IN rear panel connector. To ensure accuracy, the frequency entered with
SAMPLE FREQ must match the frequency of the signal applied at EXT SAMPLE IN. The span-
defaults to maximum when entering or exiting external sampling and when the sampling fre-
quency is changed. Note that the analyzer's frequency spans and source outptit are tied to the
external sampling frequency.

Sampling can be either fixed or variable. If internal sampling is selected (E SMPL ON OFF is
OFF), the sampling rate is fixed at 256 kHz. If external sampling is on and the sampling
frequency is entered in Hertz, sampling is assumed to be also fixed; the frequency of the
sampling signal should be constant. However, if external sampling is on and the sampling
frequency is enterad in pulses/revolution, the sampling frequency may vary without affecting
accuracy. External sampling frequencies cannot be greater than the internal sampling fre-
quency, which is nominally 256 kHz.

The horizontal display units depend on the type of sampling: If the external sampling frequency
is entered in Hertz, the display shows Hertz as well. If the sampling frequency is entered in
pulsesirev and the display is currently showing Hertz, the units change to orders. Orders are
displayed when variable sampling is selected. Use the Orders (Revs) softkey in the UNITS
menu to select orders for the horizontal axis.

Note that the HP 3562A's anti-aliasing protection, which is complete at the 256 kHz sampling
frequency, decreases as you decrease the sampling frequency. To avoid aliasing problems,
you should use a ratio synthesizer or some other device to keep the sampling frequency close
to 256 kHz or make sure there are no frequency components in the input greater than 2 the
sampling frequency. The maximum span at a given sampling rate is 2.56 times the value
entered with SAMPLE FREQ. There is no trigger delay correction for external sample frequen-
cies below 0.6 Hz. Measurerment results are uncalibrated when using external sampling.
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THE SOURCE OUTPUT IN THE LINEAR RESOLUTION MODE

The source is used to stimulate devices under test. The HP 3562A offers five source outputs in
the linear resolution mode: random noise, burst random, periodic chirp, burst chirp, and fixed
sine. The source is band-limited (at spans > 160 mHz) to maintain constant power with respect
to the frequency span selected and minimize out-of-band excitations.

Selecting a Source Output

The source outputs are described and compared after the following discussion of the source

menu. To select a source output and set its amplitude level, press SOURCE to display the
following menu: '

SOURCE Allows you to set the amplitude level of the source Use the
LEVEL Entry group to set the level between OV and + 5V. Note
that the combined ac plus dc level is limited to +10V. The
defaultlevel is OV.
DC Allows you to add a positive or negative offset fo the
OFFSET source output signal. The offset is limited to 10V minus the
source level; the combined ac and dc level is limited
to +10V.
SOURCE Turns the source output off. If source protection is on,
OFF the source ramps off gradually. See **Source Protection™
following this menu.
RANDOM Selects the random noise output; this is the default selec-
NOISE tion at power-on and after resetting.
BURST Selects the burst random output and allows you to enter
RANDOM the burst percentage from 1to 99%. The default is 70%.
PRIODC Selects the periodic chirp output.
CHIRP
BURST Selects the burst chirp output and allows you to enter the
CHIRP percentage of the record containing the burst from 1to
99%. The default is 70%. :
FIXED Selects the fixed sine output and allows you to enter the
SINE frequency from 64 1Hz to 100 kHz; the default is 125 Hz.
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Why Five Different Source Outputs?

Selection of a source output depends on the nature of the device under test, time versus
accuracy trade-offs, and your measurement objectives. The following paragraphs describe
each of the outputs, and their advantages and disadvantages are summarized in table 1-2.

NOTE

For a general discussion of stimulus signals, leakage and
windowing, please refer to Hewlett-Packard Application Note
243. Contact your HP Sales Representative to obtain a copy.

Random noise supplies true random noise at the selected level across the selected frequency
span. Random noise is often used to obtain a fast, finear estimate of a system’s frequency
response at the current operating point. Because it is not periodic in the time record, random
noise requires a window (usually the Hanning—see " Selecting Windows"' later in this chapter)
to reduce leakage. Random noise does not characterize nonlinearities because the device
under test is excited differently each time record, so averaging over a number of time records
tendsto reduce the effects of nonlinear distortion in the measurement. Note that entering a
source level in volts peak sets the maximum noise peak that is likely to occur.

Burst random supplies random noise during the specified percentage of the time record and

no output for the remainder of the record. Because the burst signal is not on for the entire time

record, the leakage problems associated with continuous random noise can be avoided. If the

system’s response decays to zero between the end of the burst and the end of the time record,

a window is not required. Consequently, leakage and the distortion introduced by windowing-—- -~-- -— -
are avoided. As with random, burst random does not characterize nonlinearities because the

effects of distortion are reduced by averaging. Note that the random bursts are gated on and

off instantaneously. ‘

Periodic chirp supplies a fast sine sweep over the current frequency span that repeats with
the same period as the time record. Because it is periodic in the time record, no windowing is
required. The pericdic chirp can characterize nonlinearities because the device under testis
excited in exactly the same manner every time record, and the nonlinear distortion averages to
its mean value (it does not average to zero). The periodic chirp is similar to pseudo-random
noise sources, except it has a much higher rms-to-peak ratio. The periodic chirp sets the
center frequency to the nearest integer multiple of Af. Chirps cannot be used at spans nar-
rower than 160 mHz (baseband) and 320 mHz (zoom).

Burst chirp supplies the frequency chirp for the specified percentage of the time record, then
no output for the remainder of the record. Because it is periodic in the time record, no window-
ing is required if the device's response decays inside the time record. The burst chirp charac-
terizes nonlinearities for the same reason as the periodic chirp.

Fixed sine supplies a constant frequency sine wave at the specified source level. A fixed sine
is used to excite a device under test at a single frequency. If the output is not exactly periodic in
the time record, the fixed sine requires a window (usually the flat top~~see ' Selecting Win-
dows" later in this chapter) to reduce leakage.
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NOTE

The burst source signals are present at the source output
only when the trigger is armed and the trigger conditions have
been met. Source triggering (see Chapter 7) is the easiest
way to do this.

Table1-2 Summary of Source Output Characteristics

Random Burst Periodic Burst Fixed
Noise ~ Random  Chirp Chirp Sine

Need window? yes no no no sometimes
(HANN) (UNIFRM) (UNIFRM) (UNIFRM) * (FLAT
TOP,
HANN)
Characterizes
nonlinearities? no no yes yes yes
Reduces effects of
nonlinear distortion on .
measurement? yes yes . no no no
Signal-to-noise ratio? fair fair high high very high
Peak-to-rms ratio? falr fair high high very high

Source Protection

Switching source types or changing the output level can potentially damage devices under
test. To help you avoid this, the HP 3562A offers source protection. Protection causes the
source to ramp from its current level to the desired level, rather than changing instantaneously.
When active, ramping occurs whenever the source level is changed or its effective output
power can potentially change: if the source is turned on or off or the measurement mode,
source output type, frequency span, source ievel, or dc offset is changed.

To activate source protection, press the SPCL FCTN key followed by the SOURCE PROTCT
softkey to display the following menu:

PROTCT Activates source protection.

ON QFF
RAMP Allows you to enter the ramp time for the source to turn off
TIME or change levels. Ramp time is stored in nonvolatile mem-

ory and is not affected by power-down or reset.

RETURN Redisplays the SPCL FCTN menu.

The state of PROTCT ON OFF and the value of RAMP TIME are not affected by reset or power-
down. If source protect is active during a calibration, the source is turned off and remains off.

When you change source types with protection activated, you must reenter the source level.
This extra step, together with the ramp time, prevents you from supplying an unexpected
excitation to a device under test. Note that changing the source level with the Entry knob
overrides source protection.
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SELECTING WINDOWS

Windows are time domain functions that reduce the effects of leakage, the smearing of energy
across the frequency spectrum. Leakage is caused by signals that are not periodic in the time
domain; the FFT assumes all inputs are periodic. For more details about leakage and window-
ing, please obtain a copy of Hewlett-Packard Application Note 243 from your HP Sales
Representative.

The HP 3562A offers six windows: Hann, flat top, uniform, force, exponential, and user-
defined. These windows are described after the following discussion of the windowing menu.
To select a window, press WINDOW to display the following menu:

. HANN Selects the Hann window for both channels.
FLAT Selects the flat top window for both channels.
TOP :
UNIFRM Selects the uniform window for both channels.
(NONE)
FORCE Displays the FORCE/EXPON menu, which is used to
EXPON select the force and exponential windows.
USER Selects the user-defined window (stored in the SAVED 1
SAVD 1 memory location) for both channels.

The Hann, flat top, uniform, and user-defined windows are applied to both channels. The force
and exponential windows may be applied individually. )

Pressing FORCE/EXPON displays the following menu:

FORCE Selects the force window for Channel 1; enter the width

CHAN1 using the Entry group.

EXPON Selects the exponential window for Channel 1; enter the
CHAN1 decay using the Entry group.

FORCE Selects the force window for Channel 2; enter the width
CHAN 2 .using the Entry group.

EXPON Selects the exponential window for Channel 2; enter the
CHAN 2 decay using the Entry group.
RETURN Redisplays the WINDOW menu.
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The Hann Window

The Hann window attenuates the input signal at both ends of the time record, which forces the
signal to appear pericdic. The disadvantage of the Hann window is some amplitude inac-
curacy for sinusoidal signals (up to —1.5 dB), as compared to the flat top window. Its advan-
tage is greater frequency resolution.

1. Narrow band

correction factor = 1.5

(area under square of line shape)
2. Amplitude accuracy

uncertainty upto 1.5 dB

3. Normalized in frequency domain

3

32dB8 ! | |
A 4

1 upto 1.5dB error

frequency frequency

Figure 114 The Hann Window

The Flat Top Window

_The flat top window compensates for the amplitude.inaccuracy. of the Hann with its slightly

flatter shape, as shown in figure 1-15. The trade-off is the loss of some resolution due to its
width.

1. Narrow band
correction factor = 3.82

2. Amplitude accuracy
uncertainty up to 0.1 dB

3. Normalized in frequency domain

S

upto 0.1 dB error

frequency frequency

Figure 115 The Flat Top Window
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The Uniform Window

The uniform window has a rectangular shape that weights all parts of the time record equally.
Because it does not force the signal to appear periodic in the time record, it is normally used
only with functions that are self-windowing, such as transients and bursts. The uniform window
has amplitude accuracy uncertainty up to 3.9 dB. '

Thé Force Window

The force window passes the first part of the time record and attenuates the last part, as shown
in figure 1-16. The width you enter after pressing FORCE CHAN 1 or FORCE CHAN 2 deter-
mines how much of the signal is passed and how much is attenuated. Note that the width must
be narrower than the time record for the force window to have any effect. The force window is
helpful in impact testing because it removes stray oscillations in lightly damped systems.

1.t = time entered after
pressing FORCE CHAN *
or FORCE CHAN 2

2. portion of window after t
1.0 is set to average value of
remaining data.

‘! averagevalue

0.0

t time

Figure 116 The Force Window

If you are using delayed trigger and you want to set the force window width using the markers,

remember that the time record starts in negative time for pre-triggering. You may have to adjust
the window width to allow for this.
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The Exponential Window

The exponential window attenuates the input signal at a decaying exponential rate determined
by the time constant you entered after pressing EXPON CHAN 1 or EXPON CHAN 2. The
general shape of the exponential window is shown in figure 1-17.

1. Calculation used to create
window is e~vt

When t = value entered
after pressing EXPON
CHAN 1 or EXPON
CHAN 2 softkeys; t

is time record length.

time

Figure147 The Exponential Window

If you have selected a frequency response measurement with the force window on one chan-

nel and the exponential on the other, the channel with the force window selection is muitiplied
by both the force and the exponential window. Figure 1-18 shows the resulting function.

1.t determined by force window
on channel 1.

2. decay determined by
exponential window on
channel 2.

3. the exponential window is
still applied to the mean
value level after the force window.

t time
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The User-defined Window

Selecting USER SAVD 1 forces the HP 3562A to use the time waveform stored in the SAVE

DATA #1 data block as the window. This feature allows you to apply your own waveform as a

window. There are three ways to store a waveform in the SAVE DATA #1 memory block:

1. Measure a time waveform then store it using the SAVE RECALL menu.

For information on this technique, please refer to "*Saving and Recalling States
and Traces” in Chapter 8.

2. Synthesize a frequency response curve, transform it to the time domain using

FFT, then store it using SAVE RECALL. Chapter 9 explains how to synthesize

the frequency response, and Chapter 8 shows how to use the FFT math
function.

3. Create a waveform on an external controller and transmit it over the HP-IB. For

information on this technique, please refer to the HP 3562A Programming
Manual.

The user window is multiplied by the time record in the time domain. To normalize the window,

use the X marker and the DIV math function.

Viewing Windowed Data

The HP 3562A allows you to view the effects of the force and exponential windows on time
records. To do this, select either of these windows, select an averaging type then activate
previewing (in the AVG menu). Next select the TIME REC 1 or 2 display in the FILTRD INPUT

menu (under MEAS DISP). Press INST WNDOWD to view the windowed data or INST to view

the data before the window is applied.

To adjust the exponential window, use INST to display the dotted line representing the window.

When itis ready, press TIME REC 1 or 2 again, then press INST WNDOWD to show the effect
of the window. Then press YES to accept the record. Be careful when making numeric entries

while previewing: the 1and 0 keys represent YES and NO if the analyzer is not specifically
looking for a numeric entry.
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AVERAGING IN THE LINEAR RESOLUTION MODE

Averaging improves the measurement and analysis of signals that are purely random or mixed
random and periodic. Averaged measurements can yield either higher signal-to-noise ratios or
improved statistical accuracy (see “‘Linear versus Power Spectrum Quantity Averaging"

later in this section).

Both stable (often called rms) and exponential averaging are available in the linear resolution
mode, as well as the peak hold and peak continuous functions. A comparison of these four
functions and descriptions of all the averaging features are provided after the following discus-

sion of the AVG menu.

Setting Up Averaging

’ To set up averaging, press AVG to display the following menu:

NUMBER
AVGS

AVG
OFF

STABLE
(MEAN)

EXPON

PEAK
HOLD

CONT
PEAK

TIM AV
ON OFF

NEXT

Allows you to setthe number of averages, from 1to

32 767, using the Entry group. The number of averages
can also be entered immediately after AVG is pressed.
This number is the weighting factor for exponential aver-
aging, which is limited to 16 384.

Turns off all averaging functions. If this is pressed while an
averaged measurement is in progress, the measurement
pauses. See “Measurements with Averaging Off"' follow-
ing this menu.

Selects stable averaging.

Selects exponential averaging.

Selects the peak hold function.

Selects the continuous peak function.

When pressed ON, time domain (linear) averaging is
selected. When pressed OFF, powers spectrum quantity
averaging is selected.

Displays the next level of the AVG menu.
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AVERAGING IN THE LINEAR RESOLUTION MQDE

If a non-averaged measurement is in progress, selecting an averaging type starts the measure-
ment. Pressing NEXT displays the next level of the menu:

OVLRP%

OV REJ
ON OFF

FSTAV
ON OFF

PRVIEW
OFF

MANUAL
PRVIEW

TIMED
PRVIEW

RETURN

Allows you to set the overlap percentage from 0 to 90%,
using the Entry group. The default is 0%.

Selects automatic overload rejection.

‘Selects fast averaging.

Turns the preview functions off.

' Selects manual previewing.

Selects timed previewing; enter the preview delay in
seconds using the Entry group.

Redisplays the first level of the AVG menu.

Measurements with Averaging Off

When averaging is off (the AVG OFF softkey is active), the analyzer makes continual measure-
ments with one average, erasing the result of each measurement. The overlap processing
achieves the greatest possible overlap percentage, regardless of the percentage you may
have entered. Overload rejection and previewing are ignored.
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Why Four Averaging Functions?

Stable averaging weights old and new data records equally to yield the arithmetic mean for
the number of averages selected. It displays the result of each intermediate average (if fast
averaging is off) and stops the measurement after the selected number of averages have been
calculated. Stable averaging is calculated with the following formula;

A, = ZDy
n
where A, = cumulative average

It

D, = quantity*
n = number of averages

Il

*quantity is time record when time averaging is on; power spectrum, frequency
response or correlation when time averaging is off.

Exponential averaging weights new data more than old to maintain a moving average, rather
than the cumulative result provided by stable averaging. It displays the result of each intermedi-
ate average (if fast averaging is off). Exponential averaging continues until the measurement is
paused. The number of averages is still important with exponential averaging because the
weighting of new versus old data is dependent on the number entered with NUMBER AVGS.
As the number of averages increases, new time records are weighted less. Note also that
exponential averaging selects the next highest power of two (e.g., 2, 4, 8, 16) as the exponen-
tial averaging constant. For example, if 25 averages are requested, the measurement uses 32
(25). Exponential averaging is calculated with the following formula:

A, =1 -—-2MA, + 2D,
where: A, = cumulative average

B, = time quantity”
n = number of averages

Il

*quantity is ime record when time averaging is on; power spectrum, frequency
response or correlation when time averaging is off.

The analyzer uses stable averaging to acquire the first 21 averages.

The peak hold function differs from stable and exponential averaging by showing the max-
imum values that occurred at each of the 801 display lines during the measurement period,
rather than the average values. It stops after the selected number of measurements have been
made. The peak hold function is applicable only to frequency domain measurements, with time
averaging off.

The peak continuous function performs the same operation as peak hold except it con-
tinues indefinitely until paused by the user. The peak continuous function is also applicable
only to frequency domain measurements, with time averaging off.

Selecting an averaging type depends on your input data and what you need to learn from the
measurement. For example, exponential averaging may be selected to track a varying input
signal because it weights new data more than old, while the peak continuous function could
be used to monitor and record noise peaks or frequency drift.
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If PAUSE CONT is pressed while the measurement is in progress, the measurement stops at
the completion of the current average. If PAUSE CONT is pressed again, the measurement
continues with the next average. If the measurement is restarted rather than continued, it
begins with the first average.

Linear versus Power Spectrum Quantity Averaging

The HP 3562A offers both finear and power spectrum guantity averaging processes for stable
and exponential averaging. For linear averaging (TM AVG ON), the averaged quantity is the
time record. For power spectrum quantity averaging (TM AVG OFF), the averaged quantity is
the power spectrum, frequency response or correlation, depending on the measurerant.
Table 1-3 summarizes the advantages and disadvantages of the two types.

Table1-3 Linear versus Power Spectrum Function Averaging

Power Spectrum Quantity Linear
Statistical spectral estimate No statistical spectral estimate
{broadband noise) (deterministic signals only)

Applicable to both pure random and  Signal must have periodic component N
mixed random/periodic signals -

Does not improve S/N ratio Improves SIN ratio (random components
average to their mean values

Does not require a synchronized Requires a synchronized trigger in fixed
. trigger L relation tothe signal

If you need to extract a small periodic signal (in the time dornain) from noise but don't have a
synchronous trigger, see "“The Auto Correlation Measurement'’ earlier in this chapter.
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Overlap Processing

As the frequency span you select decreases, the corresponding time record length increases.
At some point, the time record length and the amount of time the analyzer needs to process
each record are equal. If you continue to increase the record length, the FFT processor sits idle
after processing the record while it waits for the next record to fill. However, overlap processing
allows you to overlap time records and compute the FFT from old and new data.

This offers the advantages of a befter statistical estimate with fewer averages, reducing the
effects of windowing on statistical variance and providing faster measurements. For a detailed
discussion of overlap processing and real time bandwidth, please refer to Hewlett-Packard
Application Note 243. Copies can be obtained from your HP Sales Representative.

The HP 3562A allows overlap processing from 0 to 80% of the time record. The default at
power-on and after reset is 0%. Overlap processing is applicable only to free run triggering
(see ““Setting Up Triggering" in Chapter 7). To make the selection, press AVG, followed by the
NEXT softkey, followed by the OVRLP% softkey, then enter the percentage using the Entry

group and the ENTER softkey. For unaveraged measurements, the analyzer measures at
maximum possible overlap.

The percentage you enter is the maximum potential overlap. As the time recordlength is
decreased, less and less overlap can be achieved. For example, if you enter an overlap of
50% and a frequency span of 2 kHz (400 ms recard length), the analyzer can achieve 50%
overlap. However, if you then change the span to 10 kHz (80 ms record length), the analyzer
may achieve only 22% overlap. (These are example values only.)

Several instrument setup parameters affect potential overlap percentages, including fast
averaging and display format. At a given span, the greatest overlap can be achieved with fast

~-averaging on and the single display format. For any particular instrument state, read the top
of the display to verify the achieved overlap percentage. In any case, the actual percentage is
less than or equal o the selected percentage. Note that the pércentage shown applies to the
last two records only.

Overlap processing is easy to understand if you relate it to real time bandwidth (RTBW). The
RTBW is the frequency span at which the FFT processing time equals the time record length,
and all input data are included in the average. However, if you increase the span past the
RTBW, the record length becomes shorter than the FFT processing time. Time records are no
longer contiguous, and some input data is missed. Therefore, you can overlap records only
when measuring below the RTBW, because the time record length must be longer than the
FFT processing time to achieve any overlap.
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Chapter 2

&7

USING THE LOG
RESOLUTION MODE

PURPOSE OF THIS CHAPTER

The purpose of this chapter is to show you the details of using the HP 3562A's log resolution
mode. For an introductory discussion of the uses of this mode, please refer to the User's Guide
at the beginning of this manual.

This chapter shows you how to:

1. seleci measurements and displays
2. set frequency spans

3. set up the source

4. set up averaging

5. view the input signals

To keep track of where you are while setting up measurements, fold out the measurement
setup checklist at the end of this chapter.

GETTING STARTED IN THE LOG RESOLUTION MODE

To put the HP 3562A in the log resolution mode, press MEAS MODE. When its menu
appears, press LOG RES. No menu appears after you press this softkey, but the instrument
configures itself to the log resolution mode.-

Several differences between this mode and linear FFT measurements should be noted:

Frequency spans are limited to 1, 2, 3, 4 or 5 decades, and the resolution is always
80 lines/decade.

Log resolution uses a predefined windowing function for all measurements, so
windows are not selectable.

Overall measurement time is determined by the time required to measure the lowest
decade.

Triggering and time averaging are not applicable to log resolution. (Delayed trigger-
ing can be used when measuring throughput files from disc; see Chapter 6 for more
information.)

Filtered time and filtered spectrum displays are not available.

The log resolution mode is optimized for wide-band frequency response measurements. The
trade-off required is a loss of accuracy in power spectra of discrete frequencies.
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HOW LOG RESOLUTION IS MEASURED

This section gives a brief overview of the log resolution measurement process. While it is not
necessary to read this section, it is important to understand the measurement process when
interpreting overlap processing and real time bandwidth in the log resolution mode.

To understand how the HP 3562A measures with log resolution, start with a one-decade
example, at the 10 Hz to 100 Hz span. The analyzer's first step is to make an 801-point linear
resolution measurement from 0 to 100 Hz. (This 0 Hz start frequency is important for multi-
decade measurements.) It then takes the 720 points from 10 Hz to 100 Hz and combines these
to produce 80 logarithmically-spaced lines for the decade. The number of linear points com-
bined to produce one log point increases logarithmically from log line 1to log line 80. The

shape of the log resolution window varies from the beginning of the decade to the end: figure
2-1shows a representative window.

[ ] SN

-19 :_._._,_ _

L7, )

[y Y R

Mag (dB)

Line Number

Figure 2-1  The Log Resolution Window

When we increase the span to perform multi-decade measurements, the log resolution mode
measures decades in parallel. The analyzer's digital filter has two channels for each input
channel: one side for real and another for imaginary. However, if our start frequency is O Hz,
the data are all real and we have one side of the filter available for other tasks. (This explains why
the initial linear resolution measurement always starts at 0 Hz.) Log resolution takes advantage

of the avallable channei by sending the first decade through one side of the filter and all higher
decades through the other side.
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In a 3-decade measurement, for example, the first decade is measured on one side, and the
second and third decades are measured on the other side. (This description applies to a single
input channel; it is repeated on the other input channel if both Channel 1 and Channel 2 are
active.) It is possible to measure more than one of the higher decades in parallel with the lowest
decade because the lowest decade has the longest time record length, and several higher
spans (having shorter time records) can be measured in less time than the lowest. Figure 2-2
illustrates this action on a 3-decade span from 10 Hz to 10 kHz.

decade #
2 3
| ! | I |
{ T 1 )
+ 'y ¢ b F(HZ)
10 100 1K 10K
1
1
record # { next measurement E
1
1 R 1 2 ]
{ 1 1
2
U N ST S
{ 1 | { . 1 t
i
i l

Figure 2-2 Log Resolution Parallel Processing

This parallel processing is important to understand when interpreting overlap processing
and real time bandwidth (RTBW) in the log resolution mode. It is obvious from figure 2-2 that
overlap processing in the usual sense can be achieved only on one-decade spans. You can
still overlap in multi-decade measurements, but only the first decade is overtapped.

The same constraint applies to RTBW. In log resolution, only one-decade measurements can
be made in real time. Referring to figure 2-2 again, any portion of the input signal above the first
decade would be missed in the interval between the end of decade 3, and the beginning of
decade 2,. Furthermore, decade 2 is ignored while decade 3 is processed and vice versa.

Overlap processing and RTBW are discussed individually in ""Frequency Spans in the Log
Resolution Mode" later in this chapter.
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SELECTING LOG RESOLUTION MEASUREMENTS

To select measurements in the log resolution mode, press SELECT MEAS to display the
following softkey menu:

FREQ Selects the frequency response measurement.
RESP
POWER Selects the power spectrum measurement.
SPEC :
CH1&2 Activates both channels.
ACTIVE
CH1 Activates Channel 1.
ACTIVE
CH2 Activates Channel 2.
ACTIVE

First choose the measurement, then the active channel(s). For example, to measure a power
spectrum on Channel 1, press POWER SPEC, then CH 1 ACTIVE. Keep in mind that for
averaged measurements these two selections must be made before the measurement is
started. If you want to change either selection, the measurement must be restarted. The
dual-channel FREQ RESP measurement automatically selects CH 1&2 ACTIVE.

The next two sections of this chapter discuss these two measurements and their associated

displays. Each measurement offers additional displays derived from the measured data.
_Displays can be selected before, during or after measurements.

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



THE FREQUENCY RESPONSE MEASUREMENT

Chapter 2—Using the Log Resolution Mode
THE FREQUENCY RESPONSE MEASUREMENT

The frequency response measurement, often called the ““transfer function,” is the ratio of a
system’s output ta its input and provides both magnitude and phase information as a function
of frequency. (The phase response can be viewed by pressing PHASE in the COORD menu.)
In the HP 3562A, the signal on Channel 1is assumed to be the system’s input, and signal on
Channel 2 is assumed to be its output. To select the frequency response measurement, press

SELECT MEAS followed by the FREQ RESP softkey.

To select a display for this measurernent, press MEAS DISP to display the following menu:

FREQ Displays the frequency response. When default and coor- .
RESP dinates are active, this displays frequency on the X-axis
and gain on the Y-axis.
COHER Calculates and displays the coherence of the frequency
response measurement.
POWER Displays the power spectrum measured on Channel 1.
SPECT
POWER Displays the power spectrum measured on Channel 2.
SPEC?2
CROSS Displays the cross spectrum.
SPEC
AUTO Displays the trace calculated with the auto math table; see
MATH “Auto Math™ in Chapter 9. Note that this softkey label N
might be replaced by a user-defined label.

The following accuracy specifications apply to log resolution fequency response

measurements:

Amplitude: + 0.2dB
Phase: + 0.5 degrees

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



Chapter 2—Using the Log Resolution Mode
THE FREQUENCY RESPONSE MEASUREMENT

The Frequency Response Display

Frequency response in the HP 3562A is calculated as the ratio of the cross spectrum to the
Channel 1 power spectrum:

H(=9_XL

GXX
where: G, is the cross spectrum
G, is the Channel 1 power spectrum

Figure 2-3 shows the response of a filter as characterized with the frequency response display.
This example used the default coordinates and units; refer to Chapter 8 for information on
selecting other coordinates or units for the display. To select this display, press MEAS DISP,
followed by the FREQ RESP softkey.
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Figure 2-3 The Frequency Response Display
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The Coherence Display

Coherence shows the portion of the output power spectrum refated to the input spectrum,
according to the following formula:

Yz_w

B GGy

where: G, is the cross spectrum
G,, ™ is its complex conjugate
G, is the Channel 1 power spectrum

G,, is the Channel 2 power spectrum

Itis an indication of the statistical validity of a frequency response measurement. Coherence is
measured on a scale of 0.0 10 1.0, where 1.0 indicates perfect coherence. Coherence values
less than unity are caused by system nonlinearities, extraneous noise and uncorrelated inputs.
Because coherence is normalized, it is independent of the shape of the frequency response
function. To select this display, press MEAS DISP, followed by the COHER softkey.

Figure 2-4 shows the coherence of the frequency response function shown in figure 2-3.
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Figure 2-4 "The Coherence Function Display
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The Power Spectrum Display

This display shows the power spectrum of the input signal. The power spectrum is the FFT of
the input signal multiplied by its complex conjugate. For an example of this display, please refer
to figure 2-6. To select this display, press MEAS DISP, followed by the POWER SPECH or
POWER SPEC?2 softkeys.

The power spectrum displays are offered here as a convenient means of viewing the spectra
after taking a frequency response measurement. if you want only the power spectrum magni-
tude display, the power spectrum measurement is faster; see “The Power Spectrum Measure-
ment” later in this chapter.

The Cross Spectrum Display

This display is computed by multiplying the complex conjugate of the spectrum on Channel 1
by the spectrum on Channel 2:

ny = (Fy)(Fx*)

where: F, * is the Channel 1linear spectrum'’s complex conjugate
F, is the Channel 2 linear spectrum

The cross spectrum shows the amplitude product of the two spectra and the phase difference
between them. To select this display, press MEAS DISP, followed by the CROSS SPEC soft-
key. Figure 2-5 shows an example of the cross spectrum display.
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Figure 2-5 The Cross Spectrum Display
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THE POWER SPECTRUM MEASUREMENT
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The power spectrum measurement shows the input signal in the frequency domain. It is
computed by multiplying the FFT of the signal by its complex conjugate:

Gxx = Fxe*

where: F, is the linear spectrum
F, ™ isits complex conjugate

This measurement is provided in addition to the frequency response measurement because
the power spectrum does not require the cross spectrum calculation and is therefore faster. To
select the power spactrum measurement, press SELECT MEAS, followed by the POWER
SPEC softkey.

To select a display for this measurement, press MEAS DISP to display the following menu:

POWER Displays the power spectrum measured on Channel 1.
SPECT (This softkey appears if Channel 1is active.)
POWER Displays the power spectrum measured on channel 2.
SPEC2 (This softkey appears if Channel 2 is active.)
AUTO Displays the trace calculated with the auto math table; see
MATH “Auto Math'' in Chapter 9. Note that this softkey label
might be replaced by a user-defined label.

Several accuracy specifications apply to log resolution power spectrum measurements. The
initial measurement accuracy is + 0, — 0.2 dB. Added to this are the Hann window used in the
next stage of the measurement, which has amplitude errors upto +0, —1.5dB, and the
process used to combine linear resolution lines can contribute up to +0, ~1.76 dB error.
Next, the adjustment needed to compensate for the fact that the discrete frequency lines do
not always coincide with ideal log bandwidths can contribute up to +1.72, —2.30 dB. The
maximum overall potential error is +1.72, —5.76 dB.

These specifications apply only to log resolution powsr spectrurmn measurements. This error in
the power spectrum measurement occurs because the log resolution mode is optimized for
broadband frequency response measurements. The log resolution frequency response meas-
urement has amplitude accuracy to + 0.2 dB and phase accuracy to + 0.5 degrees. if you
need to measure power spectra accurately, use the linear resolution mode.

2-9



The power spectrum display is selected by pressing MEAS DISP, followed by the POWER

SPECT or POWER SPEC2 soitkeys. Figure 2-6 shows an example of the power spectrum

The Power Spectrum Display
measurement and display.
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Figure 2-6 The Power Spectrum Disptay
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FREQUENCY SPANS IN THE LOG RESOLUTION MODE

The log resolution mode offers 50 frequency spans covering the range of 0.1 Hz to 100 kHz.
The width of the frequency span is entered as an integer number of decades from one to five.
The span’s location in the frequency spectrum is determined by the start and stop frequencies.

Setting the Frequency Span

Pressing FREQ displays the following menu:

FREQ Allows you to set the frequency span, from 1to 5 decades,

SPAN using the Entry group. You can also enter the span imme-
diately after pressing FREQ.

START Allows you to set the start frequency, from 0.1 Hz to 10

FREQ kiHz, using the Entry group.
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Table 2-1 Frequency Spans in the Log Resotution Mode

Span
(in decades) 1 2 3 4 5
Start
Frequencies Stop Frequencies
0.1 Hz 1Hz 10 Hz 100 Hz 1 kHz 10 kHz
0.2Hz 2Hz 20 Hz 200 Hz 2 kHz 20 kHz
0.5 Hz 5Hz 50 Hz 500 Hz 5kHz 50 kHz
1 Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kHz
2 Hz 20 Hz 200 Hz 2 kHz 20 kHz —
5Hz 50 Hz 500 Hz 5kHz 50 kHz —
10 Hz 100 Hz 1 kHz 10 kHz 100 kHz —
20 Hz 200 Hz 2 kHz 20 kHz —_ - —
50 Hz 500 Hz 5 kHz 50 kHz — —
100 Hz 1 kHz 10kHz 100 kHz — —
200 Hz 2 kHz 20 kHz — — —
500 Hz 5kHz 50 kHz — — —
1 kHz 10 kHz 100 kHz — — —
2 kHz 20 kHz — — — -
5kHz 50 kHz — — — —
10 kHz 100 kHz — — — —
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Real Time Bandwidth

The real time bandwidth (RTBW) is the maximum frequency span you can measure without
missing input data. At spans greater than the RTBW, the instrument's processing time exceeds
its data collection time and part of input signal is ignored while the previous time record is
processed. When measuring periodic signals, the RTBW is not important because any data
lost in one record will be repeated in the next record. However, RTBW is very important when
measuring nondeterministic signals. In the log resolution mode, only one-decade measure-
ments can be made in real time. To achieve the greatest possible RTBW, activate fast averag-
ing (in the AVG menu) and select the single display format (the SINGLE key). The message
“Real Time" is displayed at the end of the measurement if there were no gaps in the data.

NOTE

The HP 3562A double-buffers the input signals, so 1- and
2-average measurements are always in real time.
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THE SOURCE OUTPUT IN THE LOG RESOLUTION MODE

The source is used to stimulate devices under test. The HP 3562A offers two source outputs
in the log resolution mode: random noise and fixed sine. Because the noise source is band-
limited (at spans > 160 mHz), the power remains constant with respect to the frequency span
selected and out-of-band excitation is minimized.

Selecting a Source Output

Pressing SOURCE displays the following menu:

SOURCE Allows you to set the amplitude level of the source Use the
LEVEL Entry group to set the level between —5V and + 5V. Note
that the combined ac plus dc level is limited to + 10V. The
default level is OV.
DC Allows you to add a positive or negative offset constant to
OFFSET the source output signal. The offset is limited to 10V minus
the source level; the combined ac and dc level is limited to {
10V A
SOURCE Turns the source output off. If source protection is on, the
OFF source ramps off gradually. See "*Source Protection’' fol-
lowing this menu.
RANDOM Selects the random noise output; this is the default selec- [
NOISE tion at power-on and after resetting.
FIXED Selects the fixed sine output and allows you to enter the
SINE frequency from 64 pHz to 100 kHz; the defaultis 125 Hz.

Why Two Different Source Outputs

Random noise supplies true random noise at the selected level across the selected frequency
range. Random noise is often used to obtain a fast estimate of a system’s frequency response
at the current operating point. Random noise does not characterize nonlinearities because the
device under test is excited difterently each measurement, so averaging over a number of time
records tends to reduce the effects of nonlinear distortion in the measurement. Note that enter-
ing a source level in volts peak sets the maximum noise peak that is likely to occur.
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Fixed sine supplies a constant frequency sine wave at the specified source level. A fixed sine
output is used to excite a device under test at a single frequency.

Selection of a source output depends on the nature of the device under test, time versus
accuracy trade-offs, and your measurement objectives. For example, if you want a fast meas-
urement covering the entire frequency range of the network simuitaneously, random noise
should be used. If you want an accurate response measurement at one particular frequency,
fixed sine should be used. In general, select the source stimulus that most nearly approximates
the device's normal input.

Source Protection

Switching source types or changing the output level can potentially damage devices under
test. To help you avoid this, the HP 3562A offers source protection. Protection causes the
source to ramp from its current level to the desired level, rather than changing instantaneously.
When active, ramping occurs whenever the source level is changed or its effective output
power can potentially change: if the source is turned on or off or the measurement mode,
source output type, frequency span, source level, or dc offset is changed.

To activate source protection, press the SPCL FCTN key followed by the SOURCE PROTCT
softkey to display the following menu:

PROTCT Activates source protection.

. ON OFF . . .
RAMP Allows you to enter the ramp time for the source to turn off
TIME or change levels. Ramp time is stored in nonvolatile merm-

ory and is not affected by power-down or reset.

RETURN Redisplays the SPCL FCTN menu.

The state of PROTCT ON OFF and the value of RAMP TIME are not affected by reset or
power-down.

When you change source types with protection activated, you must reenter the source level.
This extra step, together with the ramp time, prevents you from supplying an unexpected
excitation to a device under test. Note that changing the source level or dc offset with the Entry
knob defeats source protection.
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AVERAGING IN THE LOG RESOLUTION MODE

Averaging improves the measurement and analysis of signals that are purely random or mixed
random and periodic. Both stable (often called rms) and exponential averaging are available
in the log resolution mode, as well as the peak hold and peak continuous functions. A com-
parison of these four functions and descriptions of all the averaging features are provided after
the following discussion of the AVG menu.

Setting Up Averaging

To set up averaging, press AVG, which displays the following menu:

NUMBER
AVGS

AVG
OFF

STABLE
(MEAN)

EXPON

PEAK
HOLD

o CONT
PEAK

NEXT

Allows you set the number of averages you want, from 1to
32767, using the Entry group. The number of averages
can also be entered immediately after AVG is pressed.

Turns off all averaging functions. If this is prssed while an
averaged measurement is in progress, the measurement
pauses.

Selects stable averaging.

Selects exponential averaging.

Selects the peak hold function.
Selects the continuous peak-far;i:tidx_w. '

Displays the next level of the AVG menu.

Selecting an averaging type starts the measurément.

Pressing NEXT in the AVG menu displays the next level of the menu:

OVLRP%

OV REJ
ON OFF

FSTAV
ON OFF

RETURN

Allows you to set the overlap percentage from O to 80%,
using the Entry group. The default is 0%.
Selects automatic overload rejection.

Selects fast averaging.

Redisplays the first level of the AVG menu.
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Measurements with Averaging Off

When averaging is off (the AVG OFF softkey is active), the analyzer makes continual measure-
ments with one average, erasing the previous display. The overlap processing achieves the
greatest possible overlap percentage, regardless of the percentage you may have entered.
Overload rejection is ignored when averaging is off.

Why Four Averaging Functions?

Stable averaging weights old and new data records equally to yield the arithmetic mean for
the number of averages selected. It displays the result of each intermediate average (if fast
averaging is off) and stops the measurement after the selected number of averages have been
calculated. Stable averaging is calculated with the following formula:

where A, = cumulative average
. = current guantity
= number of averages

DD
[

Exponential averaging weights new data more than old to maintain a moving average, rather

than the cumulative result provided by stable averaging. It displays the result of each intermedi-
ate average (if fast averaging is off). Exponential averaging continues until 32 767 averages
have been taken or the measurement is paused. The number of averages is still important

with exponential averaging because the weighting of new versus old data is dependent on

the number entered with NUMBER AVGS. As the number of averages increases, new time
records are weighted less. Note also that exponential averages selects the next highest power
of two (2, 4, 8, 16 efc.) as the number of averages. For example, if 25 averages are requested,
the measurement uses 32 (25). Exponential averaging is calculated with the following formula:

A, =~ 2MA + 27D,

where: A, = cumulative average
D, = current quantity
n = number of averages

Il

The peak hold function differs from stable and exponential averaging by showing the max-
imum values that occurred at each of the display lines during the measurement period, rather
than the average values. It stops after the selected number of measurerments have been made.
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The peak continuous function performs the same operation as peak hold except it con-
tinues indefinitely until paused by the user.

Selecting an averaging type depends on your input data and what you need to learn from the
measurement. For example, exponential averaging may be selected to track a varying input
signal because it weights new data more than old, while the peak continuous function could
be used to monitor and record noise peaks or frequency drift.

If PAUSE CONT is pressed while the measurement is in progress, the measurement stops at
the completion of the current average. If PAUSE CONT is pressed again, the measurement
continues with the next average. If the measurement is restarted rather than continued, it
begins with the first average. '

Ovetlap Processing

Overlap processing analyzes data in segments containing part old data and part new data. It
offers the advantage of a better statistical estimate with fewer averages by reducing the effects
of windowing and leakage. The HP 3562A allows overlap processing from 0 to 90% of the
time record. The default at power-on and after presetting is 0%. In the log resolution mode,
overlap processing applies only to the lowest decade in multiple-decade measurements.

To select overlap processing, press AVG, followed by the NEXT softkey, followed by the
OVRLP% softkey, then enter the percentage using the Entry group and the ENTER softkey.
For unaveraged measurements, the analyzer measures at the maximum possible overlap.

In some cases, the analyzer cannot achieve requested overlap percentages (th-is is a function
of time record length). The actual percentage achieved is displayed at the completion of each
average. In any case, the actual percentage is less than or equal to the selected percentage.

NOTE

For a detailed discussion of overlap processing and real time
bandwidth, please refer to Hewlett-Packard Application
Note 243. Copies may be obtained from your HP Sales
Representative.

Overload Rejection

If the magnitude of a signal exceeds the input range (see Chapter 7 under "Setting the Input
Range"), the time record containing this signal will distort the measurement if it is included in
the average. To avoid this, the HP 3562A can automatically reject any time records containing
such data. To select overload rejection, press AVG, followed by the NEXT softkey, then press
the OV REJ softkey to ON. The message "Data Rejected” is displayed when a record is
rejected. |f records are rejected, the analyzer continues to measure and average until it collects
the requested number of undistorted records.
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Fast Averaging

Fast averaging causes the HP 3562A to measure and average as fast as possible without
stopping to update the display every time an intermediate average is calculated. The display is
not updated until the specified number of averages have been calculated; the message ''Fast
Averaging” is displayed in the lower right corner of the screen to advise that fast averaging isin
effect. To activate fast averaging, press AVG, followed by the NEXT softkey, then press the FST
AV softkey to ON. Fast averaging can be activated and deactivated during a measurement,
allowing you to check the measurement'’s progress.

NOTE

Fast averaging must be enabled to ensure maximum real
time bandwidths.

2-18
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 2—Using the Log Resoiution Mode
Viewing the Input Signals

2-20

VIEWING THE INPUT SIGNALS

The VIEW INPUT key allows you to look at the input signals before they are filtered or meas-
ured. These displays can be viewed at any time, even when the measurement is in progress.
The input displays can be used to verify the presence of input signals or to compare an input
signal with a measurement display. The view input displays are also helpful when manually
setting the input range. To select these displays, press VIEW INPUT to display the following

menu:

INPUT
TIMET

INPUT
TIME2

INPUT
T SPECH

INPUT
SPEC2

VIEW
OFF

Displays the time domain data on Channel 1.

Displays the time domain data on Channel 2.

Displays the full-span frequency spectrum (FET) of the
Channel 1 time domain data.

Displays the full-span freuency spectrum (FFT) of the
Channel 2 time domain data.

Disables updating of the view input displays.

If you are unable to obtain a measurement display, it is helpful to select the input time displays
to see if a signal is actually reaching the instrument. In the log resolution mode, the input
spectrum displays show the full-bandwidth signals transformed to the frequency domain with
the FFT using the Hann window. Note that these are displayed in linear resolution.
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Here are the steps to set up log resolution measurements:

1. Select log resolution mode: press MEAS MODE followed by LOG RES.
(page 2-1)

2. Select measurement and active channel(s): use the SELECT MEAS menu. Dis-
plays can also be selected now inthe MEAS DISP menu. (page 2-2)

3. Set the frequency span: use the FREQ menu. (page 2-11)

4. Set up the source: use the SOURCE menu. If necessary, set up source protec-
tion in the SPCL FCTN menu. (page 2-14)

5. Set up averaging: use the AVG menu. (page 2-16)

6. View the input signals (if necessary): use the VIEW INPUT menu. (page 2-20)

7. Set up the inputs: refer to Chapter 7 for range, calibration, coupling and
engineering units.

8. Start the measurement: press START. (The measurement will have been in pro-
gress already if averaging is off.)

9. Select other displays (if necessary): use the MEAS DISP menu. (page 2-2)

10. Use the display and marker features (if necessary): refer to Chapter 8 for
instructions.
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Chapter 3

"USING THE
SWEPT SINE MODE

PURPOSE OF THIS CHAPTER

This chapter shows you the details of using the HP 3562A's swept sine mode. In this mode,
the analyzer outputs a sine wave which is stepped across the frequency span. You can set the
number of steps, or measurement points, by specifying the sweep resolution. Because the
sweep is phase-continuous, the measurement accurately characterizes phase response. For

an introductory discussion of swept sine, please refer to the User's Guide at the beginning of
this manual.

This chapter shows you how to:

—

. set up the swept sine receiver

N

. set the frequency span and resolution

[#%]

. set up the swept sine source

I

. set up averaging and integration

[@2]

. use the four automatic features in swept sine
6. select measurement displays
7. view the input signals

To keep track of where you are while setting up measurements, fold out the measurement
setup checkiist at the end of this chapter.

GETTING STARTED IN THE SWEPT SINE MODE

To put the HP 3562A in the swept sine mode, press MEAS MODE then SWEPT SINE. This

selects the swept sine mode and displays the menu used to set up the swept sine receiver, as
explained in the next section.
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SETTING UP THE SWEPT SINE RECEIVER

The swept sine receiver measures the output of the system under test and compares it to.the
input applied by the source. To set up the receiver, press SWEPT SINE in the MEAS MODE
menu. This displays additional softkeys at the bottom of the MEAS MODE menu:

LINEAR Selects a linear sweep.
SWEEP
See "Linear and Log Sweeps"’
following this menu.

LOG Selects a logarithmic sweep.
SWEEP
A GAIN Activates auto gain; see "“Auto Gain’" following this menu.
ON OFF This also displays the A GAIN SELECT softkey.
A GAIN Displays the auto gain functions menu; see "'Auto Gain”’
SELECT following this menu. (This softkey appears only when A

GAIN ON OFF is ON.)

Linear and Log Sweeps

o~~~

The choice between LINEAR SWEEP and LOG SWEEFP must be made before the measure-
ment is started. (Any time you press the yellow START key the sweep starts again.) If a trace is
originally measured or synthesized with linear resolution then converted to a log scale using
the LOG X coordinates, points in the resultant trace will not be distributed proportionately. To
achieve true log distribution, the original trace must have log resolution. The reverse is true for
converting log traces to linear scale using the LIN X coordinate. See "'Selecting Display Coordi-
nates” in Chapter 8 for more information on the LOG X and LIN X coordinates. Note that the
sweep rate and resolution values are converted to linear or log values (i.e., Hertz or octaves/
decades) when the sweep type is changed.
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Auto Gain

CAUTION

Chapter 3—Using the Swept Sine Mode
SETTING UP THE SWEPT SINE RECEIVER

The HP 3562A’s auto gain feature is designed to exclude dis-
torted data from the measurement. Because it sweeps past
each point before determining whether the source level is
appropriate, it may not protect the system under test from
damage caused by excessive signal levels. Use extreme cau-
tion when exciting systems with potentially high output levels.

The auto gain feature causes the HP 3562A to vary the source level in order to maintain a
constant amplitude on one of the input channels. You can select either Channel 1 or Channel 2
as the reference. In addition, you can specify the reference level for the selected channel.
Figure 3-1 shows the operation of the auto gain feature.
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Press A GAIN ON OFF to ON to display the A GAIN SELECT softkey Pressing A GAIN
SELECT dlsplays the following menu:

REF _ Selects Channel 1 as the reference channel; see *'The
CHAN1 Reference Channel” following this menu.
REF Selects Channel 2 as the reference channel; see “The
CHANZ2 Reference Channel" following this menu.
REF Used to enter the reference level for the reference chan-
LEVEL nel; see “'The Reference Channel following this menu.
SOURCE Used to enter the source limit value; see **Limiting the
LIMIT Source Output” following this menu.
RETURN Redisplays the MEAS MODE menu.

The Reference Channel When auto gain is active, the HP 3562A adjusts the level of the
swept sine source output to maintain the specified reference level (entered with REF LEVEL).
By selecting Channel 1 as the reference, a constant input signal leve! can be maintained to the
system under test. By selecting Channel 2 as the reference, a constant signal level can be

maintained at the output of the system under test. The reference level can be set from 5 mV
to 31.5 Vpk.

Limiting the Source Output Because auto gain can adjust the source output level to
maintain the reference level, it is sometimes necessary to place a limit on the source level.
This may be needed to limit input levels (to prevent damage to the system under test) or out-
put levels (to prevent distortion caused by overloading the HP 3562A's inputs). The source

can be limited from 5 mV to 5V, the default value is 5 mV. (The source level changesin 5 mV
increments.)
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FREQUENCY SPANS IN THE SWEPT SINE MODE

The HP 3562A's frequency span in the swept sine mode ranges from 64 pHz to 100 kHz.
Unlike the other three measurement modes, there are no preset spans in swept sine. Pressing
FREQ displays the following menu:

FREQ
SPAN

—

START
FREQ

CENTER
FREQ

-

STOP
FREQ

RESLTN

RESLTN
AU EIX

SWEEP

RATE. .

Used to enter the frequency span, using the Entry group.
You can also enter the span immediately after pressing
FREQ.

Used to enter the start frequency, not less than 64 pHz,
using the Entry group. Note that the start frequency can-
not be specified higher than stop frequency.

Used to enter the center frequency, using the Entry
group.

Used to enter the stop frequency, not greater than 100
kHz, using the Entry group. Note that the stop frequency
cannot be specified lower than the start frequency.

Used to set the sweep resolution; see “'Sweep Rates and
Resolution’ following this menu.

Selects auto or fixed resolution; see “'Sweep Rates and
Resolution™ following this menu.

Used to set the sweep rate. This softkey is duplicated’in i
the SOURCE menu so that you can change the sweep e
rate while the sweep is in progress. See "'Sweep Rates

and Resolution™ following this menu.

The frequency softkeys are easy to use if you treat start/stop and span/center as separate
pairs. Specify the frequency by entering start and stop frequencies or by entering center
frequency and span. Note that these four softkeys are interrelated; changing one may affect

some or all of the others.

To simplify frequency entries, you can press FREQ SPAN, START FREQ, CENTER FREQ or
STOP FREQ then enter the start and stop frequencies separated by a comma. For example, to
set up span from 100 Hz to 200 Hz, you can press FREQ SPAN followed by 100, 200 Hz.
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Sweep Rates and Resolution

The sweep rate determines the speed at which the measurement sweeps across the given
frequency span. The resolution defines the distance between measurement points in the fre-
quency domain. The rate and the resolution are inversely proportional, resulting in a trade-off
between measurement time and resolution. Conseguently, fast measurements risk losing data
that fall between measurement points. Note that defining resolution in Hz/point or in points/sweep
are two ways of accomplishing the same result. For example, a frequency span of 500 Hz

with 100 points/sweep yields 5 Hz/point. Table 3-1 shows the available resolution settings.

Table 3-1 Resolution Settings in Swept Sine Mode (points/sweep)

10 100 4000 10400
16 160 4800 11200
20 200 5600 12000
25 400 6400 12800
32 800 7200 13600
40 160C 8000 14400
50 2400 8800 15200
80 3200 9600 16000

Figure 3-2 shows a band-pass filter measured with 1 Hz/point resolution and again with 10 Hz/point
resolution. Note the differences in the traces and sweep times. The overall sweep time, as
indicated in the instrument state display, is equal to the span divided by the sweep rate.

FREQ RESP
24.0[

/Trace Grids Not Plotted for Clarity
8.0[

/04v | \

dB

Better Characterization of Network
Due to increased Resolution.

Poor Characterization Due to
Coarse Resolution.

-40.0

| | ] 1 | |
49.87325k Hz 50. 12325k

Figure 3-2 'Effect of Changing the Resolution

The SWEEP RATE softkey in the SOURCE menu is identical to the one in this menu. It
is repeated because the SOURCE menu is generally used while the measurement is in
progress, giving you the option of changing the sweep rate (and, indirectly, the resolution)
during the sweep.
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Auto Resolution

Auto resolution, selected by pressing RESLTN AU FIX to AU, causes the HP 3562A to
increase the resolution during rapidly changing portions of the measurement. This reduces the
possibility of skipping over a narrow rescnance, for example, without slowing the overall meas-
urement with a resolution not required for the entire sweep. Figure 3-3 explains the operation of
the auto resolution feature. The minimum resolution is set with the RESLTN softkey.

Start Sweep

Measure and Store
First Point

A

Measure
Current Point
and Compare

to Previous Point

Does Change
From Past to Present
Exceed Max Allowable
Change?
{.2 dB)

Increase Resolution By
Factor Based on
Transfer Function
Variance

Resolution
Greater Than 100X
Specified
Resolution?

Adjust Spacing To
Anticipate Change
at Next Point

Yes
o : Accept Data. - -
Move to Next
Measurement Point et Setto 100X
{Increment Current Point Specified Resolution
By One} [

Sweep
Finished
?

Figure 3-3  Auto Resolution
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SETTING UP THE SWEPT SINE SOURCE

The source menu controls the level and direction of the sweep. Any of the source parameters
may be changed while the sweep is in progress. You can change the sweep rate or direction,
put the sweep on hold, or use manual sweep without degrading the quality of the measure-
ment. (Changing the source level or dc offset may degrade the measurement, however.)
Pressing SOURCE displays the following menu:

SOURCE
LEVEL

DC
OFFSET

SOURCE
ON OFF

SWEEP
up

SWEEP
DOWN

SWEEP
HOLD

MANUAL
SWEEP

SWEEP
RATE

Used to enter the amplitude level of the source. Use the
Entry group to set the level between — 5V and + 5V.

Allows you to add a positive or negative dc offset to the
source output. The offset is limited to 10 volts minus the
source level; the combined ac and dc level is limited to
+10 volts. ‘ :

Disables the source output. If source protection is on, the
source ramps off gradually. See "‘Source Protection”
following this menu.

Causes the measurement to sweep up in frequency, from
the current sweep position to the specified stop
frequency.

Causes the measurement to sweep down in frequency,
from the current sweep position to the specified stop
frequency.

Stops the sweep at the current measurement point. The
instrument continues to measure and display the meas-
ured value, but the sweep does not continue until SWEEP
UP or SWEEP DOWN is pressed. See ''Sweep Hold ver-

sus Manual Sweep"' following this menu.

Allows you to move the measurement point with the Entry
group knob. The instrument then measures at the point
you selected. See “*Sweep Hold versus Manual Sweep”
following this menu. '

Allows you to set the sweep rate: This softkey is identical
to SWEEP RATE in the FREQ menu and is duplicated
here because this is the menu normally active while the
sweep is in progress. Changing the sweep rate also
changes the resolution; see ““Sweep Rates and Resolu-
tion"" earlier in this chapter for more information.

Sweep Hold versus Manual Sweep

The sweep hold feature allows you to pause the sweep at any point while continuing to meas-
ure the input signals. it measures the signal at the given point, calculates the specified number
of averages, then takes a new measurement at the same point. This cycle continues indefi-
nitely. Keep in mind that sweep hold does not accumulate averaged data; each measurement
is replaced when the next measurement is completed.
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The manual sweep feature allows you to move the sweep point using the arrow keys or the
knob in the Entry group. Manual sweep also provides much higher resolution than sweep
hold. Contrary to sweep hold, manual sweep does accumulate measurement data in one
continuous average. You can also enter a measurement frequency for manual sweep directly
using the 0-9 keys.

Source Protection

Switching source types or changing the output level can potentially damage devices under
test. To help you avoid this, the HP 3562A offers source protection. Protection causes the
source to ramp from its current level to the desired level, rather than changing instantaneously.
When active, ramping occurs whenever the source level is changed or its effective output
power can potentially change: if the source is turned on or off or the measurernent mode,
source output type, frequency span, source level, or dc offset is changed.

To activate source protection, press the SPCL FCTN key followed by the SOURCE PROTCT
softkey to display the following menu:

PROTCT Activates source protection.

ON OFF '
RAMP Allows you to enter the ramp time for the source to turn off
TIME or change levels. Ramp time is stored in nonvolatile mem-

ory and is not affected by power-down or reset.

RETURN Redisplays the SPCL FCTN menu.

The state of PROTCT ON OFF and the value of RAMP TIME are not affected by reset or power-
down.

When you change source types with protection activated, you must reenter the source level.
This extra step, together with the ramp time, helps prevent you from supplying an unexpected
excitation to a device under test.
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AVERAGING AND INTEGRATION IN THE SWEPT SINE MODE

The HP 3562A allows you to control both the integration tirne and the number of averages per
point. Pressing AVG displays the following menu:

NUMBER Used to enter the number of averages per point, from1to
AVGS 32 767. See “Selecting the Number of Averages'" follow
ing this menu.
INTGRT Used to enter integration time, from 1 msto 32 767 s.
TIME Default is 50 ms. See “Setting the Integration Time"
following this menu.
AUTO Activates auto integration and is used to enter variance
INTGRT threshold. See " Auto versus Fixed Integration” following

this menu. This value is saved with the state but is not
shown in the display.

FIXED Deactivates auto integration.
INTGRT

Selecting the Number of Averages

Averaging calculates the arithmetic mean of all the measurements made at a given measure-
ment point. For example, if 5 is the selected number of averages, each point in the sweep is

measured 5 times, and the results at each point are averaged (the 5 results added together
then divided by 5).

Averaging helps to decrease the variance in a measurement and enables the HP 3562A to
make a good coherence estimate (see *'The Coherence Display' later in this chapter). Select
ing the number of averages is a trade-off between noise reduction and measurement time:
increasing the number of averages increases the overall measurement time.

NOTE

in order to get a good coherence estimate, a minimum of 5 to
10 averages must be made. If only 1 average (the default
number) is made, the coherence estimate is meaningless.

Auto versus Fixed Integration

Because it is often difficult to select optimum integration time for an entire sweep (integration
increases needed at one peint may unnecessarily stow the sweep at other points), the,

HP 3562A offers auto integration. This feature causes the sweep to adjust integration so that
variance is maintained below a user-set threshold. When auto integration is on (AUTO INTGRT
is active), integration time can vary between a set minimum of about 500 ms to the maximum
time you enter with INTGRT TIME. Figure 3-4 shows the operation of auto integration.
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AVERAGING IN THE SWEPT SINE MODE

Enter the variance threshold with AUTO INTGRT. Auto integration will continue to integrate at
each point until that variance is met or the maximum integration time (value of INTGRT TIME) is

reached.

Note that excessive marker activity during auto integration may force the integration routine to
take more time than is necessary. Also, if auto integration is active and more than one average
is selected, the auto integration routine will be performed for each average.

Setting the Integration Time

Integration time is the amount of ime that each point is measured. Because the HP 3562A
uses Fourier integration to transform time data to the frequency domain, increasing integration
time effectively narrows the bandwidth at each measurement point. The result is greater har-

monic rejection and increased signal-to-naise ratios.

Integration time and the frequency at a given measurement point determine the number of
cycles of the input signal integrated at that point. For example, an integration time of 100 ms at
50 Hz yields 5 cycles (100 ms times 50 Hz). The integration time at each measurement point is
rounded to the closest integral number of cycles equal to or greater than one. Due to settling
considerations, if the algorithm detects a significant change in variance between points, it

discards the last point, then remeasures it.

Start Sweep

Measure Point
Using Minimum
integration Time
(Approx. 0.3 Sec)

[

Is
Current
Integration Time No
= 3X Minimum
integration
Time
?
Yes

Calculate Transfer
Function Variance
At Given Point

Coantinue Integrating
At Current Point

1s
Variance

No
Below User

Val V
?

ntegration Time

Is

= User Set
Value
?

Accept Data,
Move to Next
Measurement Point

Sweep
Finished
?

Figure 3-4  Auto Integration
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USING THE AUTOMATIC SWEPT SINE FEATURES

This chapter has discussed three of the automatic swept sine features: gain, integration and

resolution. In addition, the HP 3562A's autoranging feature operates differently in the swept
sine mode, as shown in figure 3-5.

Start Sweep )

P

A

Slart Integration
Al Current Point

Did input Discard Data from
Level Exceed Current Point. ||
Range? Adjust Range
{Overflow) Up 4d8
. Discard Data From
Ir‘!/;l:g“r;i(gn . Current Point. —
To Finish Adjust Range
Down 4 dB “‘

Did Input s

Level Fal lﬂ_}?gration
Below Haif 4 S”T‘e <d
Range econds
) ?

Accept Data,
Move to Nexl
Measurement Point

Discard Data From
Current Point.

Set Range
{Increment Current To Minimum
Point By One} I

Sweap
Finished
?

Yes

End

Figure 3-5 Autoranging in the Swept Sine Mode

These four auto features are arranged in a hierarchy of operation. At each measurement point, -
the auto features are performed in the following order:

1. range
2. integration
3. gain

4, resolution
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(This assumes, of course, that you have activated all four features. Inactive features are
bypassed in the hierarchy.) If any of the features cause an adjustment to the instrument, the
current measurement point is discarded and the hierarchy starts over. For example, assume
the instrument is measuring a given point in the sweep. If the range, integration tiine and gain
are acceptable (do not require adjustment), but the resolution is found to be toc coarse, that
measurement point is discarded. The resolution is then adjusted, the point is remeasured, and
the hierarchy starts over again at autorange. When the measurement passes alf four automatic
checks, it proceeds to the next point in the sweep. '

THE SWEPT SINE FREQUENCY RESPONSE MEASUREMENT

The swept sine mode offers the frequency response measurement, commonly known as the
“transfer function.” This is the ratio of a system'’s output spectrum to its input spectrum and
yields both magnitude and phase as a function of frequency. In the HP 3562A, Channel 1
monitors the input (stimulus), and Channel 2 monitors the output (response).

Because this is the only measurement in this mode, FREQ RESP is the only softkey tha
appears when SELECT MEAS is pressed in the swept sine mode. Five display choices are
derived from the data acquired with the frequency response measurement. To select one of
these, press MEAS DISP to display the foliowing menu:

FREQ The default display when the frequency response meas-
RESP urement is selected; see ‘'The Frequency Response Dis-
play" following this menu.

COHER Calculates and displays the coherence of the frequency T -
response function; see *'The Coherence Display” follow-
ing this menu.

POWER Displays the power spectrum of the signat on Channel 1;

SPECH see "‘The Power Spectrum Displays' following this menu.

POWER Displays the power spectrum of the signal on Channel 2;

SPEC 2 see ''The Power Spectrum Displays" following this menu.

CROSS Displays the cross spectrum; see ‘‘The Cross Spectrum”’

SPEC following this menu.

AUTO Displays the trace calculated with the auto math table;

MATH please see “Auto Math" in Chapter 9. Note that this soft-
key label might be replaced by a user-defined label.

3-1
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THE SWEPT SINE FREQUENCY RESPONSE MEASUREMENT

The Frequency Response Display

Figure 3-6 shows the response of a typical band-pass filter characterized by the frequency

response display.
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Figure 3-6  The Frequency Response Display
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The Coherence Display

This display shows the portion of the output power spectrum related to the input spectrum,
according to the following formula:

GGy ”

XY TRY

GG

XXTTYY

v2 =

where: G, is the cross spectrum
G,," isits complex conjugate
G, is the Channel 1 power spectrum
G, is the Channel 2 power spectrum

Itis an indication of the statistical validity of a frequency response measurement. Coherence

is measured on a scale of 0.0 to 1.0, where 1.0 indicates perfect coherence. Coherence values
less than unity are caused by system nonlinearities and extransous noise (mostly the latter in
swept sine because with a single input frequency there is little interference from intermodula-
tion distortion). Because coherence is a statistical measure of the variance between two or
more averaged values, at least two averages must be taken o yield a valid estimate (see
“Averaging and Integration in the Swept Sine Mode™ earlier in this chapter to set up averaging).

Figure 3-7 shows the coherence of the frequency response function shown in figure 3-6.
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Figure 3-7 The Coherence Display
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The Power Spectrum Display

This display shows the auto power spectrum, defined as the power level of the incoming signal
at the measurement frequency for each point measured during the sweep. Figure 3-8 shows
the individual power spectra used to calculate the frequency response display in figure 3-6.
The upper trace is the power spectrum of the Channel 1 signal, and the lower trace is the
power spectrum of the Channel 2 signal.
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The Cross Spectrum Display

This display is computed by multiplying the complex conjugate of the linear spectrum of the
signal on Channel 1 by the linear spectrum of the signal on Channel 2. The cross spectrum
shows propagation velacity as a function of frequency and is often used in acoustic intensity
measurements. Figure 3-8 shows an example of the cross spectrum display.

X=565.59 Hz
Yu=—743.14mdBVrma

CROSS SPEC
T T
_//"1.0,0 H oot H It
: : ' 1

Measurement Display Selection I A R
1 1 [ SR U S 1 1 I 1.3 1t
1 RN [ R
7.5 1 1 I‘K:“ ! 1 l:llll
1 ot oafera v [ [
/B3y ! 111 ] ' [ BN
T T »)1/&\!1‘ T TV T T
I IR IETAREE: 1 ot ot
1 [ P ' [ A I
1 [ NEE ' RS
T T T T T
I 1 AN 1 R A N
i s III;\ t BRI
a8 '/./'/HLU IR R

L ; L : :
T R IR EEE
1 [ 1 EEEEE
1 RN 1 [ N

I R I | I 1

Cg“ | I t RS
! IR EE: 1 [ R
\ [ ) 1ot
t IR REEE | R NER!
dBVarms R R
! oot 1 oty
1 T o1 1ty ' IR
1 R ERERE s IR RES
' [ BRI 1 [ AR
—-50.0 1 LI T B O t ] Proran

R SO S S S 0 h PR W O
Fxd Y 100 Lag Hz 10k

Figure 3-9 The Cross Spectrum Display
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VIEWING THE INPUT SIGNALS

The VIEW INPUT key allows you to look at the input signals before they are filtered or meas-
ured. Appendix E explains how these displays are derived and how they differ from measure-
ment displays. These displays car be viewed at any time, even if the measurement is in
progress, or the instrument is waiting for a trigger. The input displays can be used to verify the
presence of input signals or to compare an input signal with a measurement display. The view
input displays are also helpful when manually setting the input range. To select these displays,
press VIEW INPUT to display the following menu:

INPUT Displays the time domain data on Channel 1.
TIMET
INPUT. Displays the time domain data on Channel 2.
TIME2
INPUT Displays the full-span frequency spectrum (FFT) of the
SPECH Channel 1 time domain data.
INPUT Displays the full-span frequency spectrum (FFT) of the
SPEC?2 Channel 2 time domain data.
VIEW Disables updating of the view input displays.
OFF

If you are unable to obtain a measurement display, it is helpful to view the input time displays
to see if a signal is actually reaching the instrument. In the swept sine mode, the input spec-
trum displays show the full-bandwidth signals transformed to the frequency domain with the
FFT using the flat top window.
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MEASUREMENT SETUP CHECKLIST

Here are the steps to set up swept sine measurements:

1. Select swept sine mode: press MEAS MODE followed by SWEPT SINE.
(page 3-1)

2. Set up the receiver: select linear or log sweep and set up auto gain, if necessary,
inthe MEAS MODE menu. (page 3-2)

3. Set the frequency span and resolution: use the FREQ menu. (page 3-5)

4., Set up the source; use the SOURCE menu. (page 3-8) To set up source
protection, see page 3-9

5. Set up averaging and integration: use the AVG menu. (page 3-10)

~ 6. Select a display: use the MEAS DISP menu. (page 3-13)

7. View the input signals (if necessary): use the VIEW INPUT menu. (page 3-18)

8. Set up the inputs: refer to Chapter 7 for range, calibration, coupling and
engineering units.

9. Start the sweep: press START.

10. Select other displays, if desired: use the MEAS DISP menu. (page 3-13)

11. Use marker and display features, if desired: refer to Chapter 8 for instructions.
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PURPOSE OF THIS CHAPTER

This chapter shows you the details of using the HP 3562A's time capture mode. For an intro-
ductory discussion of time capture, please refer to the User’s Guide at the beginning of this
manual. Note that several of the instrument's features {the source, for example) operate identi-
cally in the finear resolution and time capture modes. In such cases, this chapter refers you to
Chapter 1, “Using the Linear Resolution Mode,"" for further details.

This chapter is divided into three parts:

1. set up the time capture
—select capture channel
—set capture length
—set frequency span
—set up the source
—view input signals
—set up the inputs
—start capture
—view the captured data
—view capture header

2. measure and analyze the data block
—select measurement
- —select window . ——
—reset frequency span
—set up averaging
—set starting point
—start measurement

3. use capture blocks as throughput files
To keep track of where you are while setting up captures, fold out the capture setup checklist at

the end of this chapter. Note that synthesis and curve fit cannot be performed in the time
capture mode.
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OVERVIEW OF TIME CAPTURE

OVERVIEW OF TIME CAPTURE

Figure 4-1 shows the concept of time capture in the HP 3562A.

Affected by: »
frequency span — )
Analog source stimulus Digital Time Capture Capturing
Signai range Data Memory Data
coupling
triggering
engineering units
- This operation
initiated by
START CAPTUR
softkey
Affected by: Measuring Captured Data
Time Capture Digital measurement
Memory Data window
frequency span N 1
averaging )] 117
\d
This operation Measurement
initiated by Display
START
key
Figure 4-1  Overview of Time Capture
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SETTING UP THE TIME CAPTURE

This mode allows you to capture a block of data (up to ten time records long) on one channel,
then measure and analyze the block after the input signal has been removed. Time capture is
used to record waveforms and to increase the effective real time bandwidth (RTBW) to 100
kHz. Captured data can then be measured and analyzed at narrower spans.
There are nine steps to setting up a time capture:

1. Select the capture channel

2. Set the capture length

3. Set the frequency span

4. Set up the source (optional)

5. View the input signals (optional)

6. Setup the inputs

7. Start the capture

8. View the capture data

9. View the capture header (optional)

NOTE

When you exit time capture by selecting another mode, the
time capture buffer is erased.

) ) . 4-3
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To put the HP 3562A in the time capture mode, press MEAS MODE. Next, press the TIME
CAPTUR softkey to display the CAPTUR SELECT softkey. Press this to display the following
menu:

START Starts the time capture.
CAPTUR

ABORT Aborts time captures in progress. Note that at least one
CAPTUR complete record is required for a measurement.
CAPTUR Enables the Entry group to move the capture pointer. This
POINTR is used when measuring and analyzing captured data.

The measurement section of this chapter gives instruc-
tions for its use.

POINTR Used to enter the knob increment for the capture pointer.
INCRMT Thisis also covered in the measurement section.
CAPTUR Used to enter the length (up to 10 records) of the capture.
LENGTH See “Setup Step 2: Set the Capture Length.”

CAPTUR Displays the time capture header, which shows both the
HEADER current capture setup and a partial instrument state dis-

play for the data captured. See figure 4-3 for an example.

RETURN Redisplays the MEAS MODE menu.

Setup Step 1: Select the Capture Channel

Either channel can be selected as the capture channel; make the selection with the CH 1
ACTIVE or CH 2 ACTIVE softkey in the SELECT MEAS menu.

Setup Step 2: Set the Capture Length

The capture can be up to ten records (20,480 samples) long; the length can be set as time or
as a number of revolutions, points or records. if a value greater than the length of ten records is
entered, the instrument uses the length of ten records. The capture header shows the time

length that was entered in the lower “Setup” section and the length that was actually used in
the upper section.

" For example, if the frequency span is 100 kHz, the record length is 8 ms (800 + 100 kHz). The
length of ten of these records is 80 ms. If a capture length of 80 ms is entered, 80 ms is used;
90 ms is displayed as the capture length in the header *'Setup’’ section. The current record
length can be found in the instrument state display or in the capture header under FREQ: REC
LGTH.
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Setup Step 3: Set the Frequency Span

The frequency span is set before the data block is captured. However, it can be reset when the
block is retrieved from memory and measured (this is Measurement Step 3 later in this chap-
ter). Pressing FREQ displays the following menu: ‘

FREQ
SPAN

START
FREQ

CENTER
FREQ

ZERQO
START

MAX
SPAN

TIME
LENGTH

E SMPL
ON OFF

SAMPLE
FREQ

Used to set the frequency span. The span can also be
entered immediately after FREQ is pressed.

Used to set the start frequency for zoom measurements.
Used to set the center frequency.

Sets the starting frequency at 0 Hz (dc).

Sets the frequency span at 0 to 100 kHz.

Used to set the time record length.

Selects external sampling, activates the EXT SAMPLE
indicator in the Status group, and displays the SAMPLE
FREQ softkey.

Used to enter the external sampling frequency (This soft-
key appears only when E SMPL ON OFF is pressed ON).

This menu is the same one used to set the frequency span in the linear resolution mode.
Please refer to **Frequency Spans in the Linear Resolution Mode" in Chapter 1if you need

more information.
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Setup Step 4: Set Up the Source (Optional)

The HP 3562A offers five source outputs in the time capture mode: random noise, burst
random, periodic chirp, burst chirp, and fixed sine. To select a source output and set its
amplitude level, press SOURCE, which displays the following menu: ~

SOURCE
LEVEL

bC
OFFSET

SOURCE
OFF

RANDOM
NOISE

BURST
RANDOM

PRIODC
CHIRP

BURST
RANDOM

FIXED

SINE

Used to set the amplitude level of the source. Use the
Entry group to set the level between — 5V and + 5V. Note
that the combined level plus dc offset is limited to +10V.
At power-on and after reset the level defaults to OV.

Used to add a positive or negative offset constant to the
source output signal. The offset is limited to 10V minus the
source level; the combined ac and dc level is limited to
10V.

Turns the source off. If source protection is active, the
source ramps off gradually; see Chapter 1 for details.

Selects the random noise output; this is the default at
power-on and after reset.

Selects the burst random output and allows you to enter
the burst percentage from 1 to 99%. The defaultis 70%.

Selects the periodic chirp output.

Selects the burst chirp output and allows you to enter the
percentage containing the burst from 1to 99%. The
defaultis 70%.

Selects the fixed sine output and allows you to enter the
frequency from 64 pHz to 100 kHz. The default is 125 Hz.

The source features in the time capture mode are the same as those in the linear resolution
mode. Please refer to *“The Source Output in the Linear Resolution Mode™ in Chapter 1if you

need more information.
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Setup Step 5: View the Input Signals (Optional)

The inputs may be viewed to verify a signal’s presence, compare the input signal with the
measurement display, or to determine the signal level for setting the input range. Pressing
VIEW INPUT displays the following menu:

INPUT Displays the time data present on Channel 1.
TIME 1
INPUT Displays the time data present on Channel 2.
TIME 2
INPUT Displays the Fourier transform of the signal on Channel 1,
SPECH using the Hanning window.
INPUT Displays the Fourier transform of the signal on Channel 2,
SPEC2 using the Hanning window.
TIME Displays one time record outlined in the time buffer dis-
RECORD play by the capture pointer, (This softkey is used after the
capture and is discussed in Setup Step 8 later in this
section.)
LINEAR Displays the linear spectrum of one time record outlined
SPEC by the capture pointer. (This softkey is used after the cap-
ture and is discussed in Setup Step 8 later in this section.)
The linear spectrum display uses the currently-selected
window.
TIME Displays the captured time data. Regardless of the
BUEFER number of records captured, this display shows the entire m— e
capture block. The length of the block equals the length of
the captured data. (This softkey is used after the capture
and is discussed in Setup Step 8 later in this section.)
VIEW Disables updating of the view input displays.
OFF

The message 'Uncalibrated” that appears with the INPUT SPEC 1 and 2 displays indicates
that these traces have not been corrected by the HP 3562As calibration routine.

4-7
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Setup Step 6: Set up the Inputs

Please refer to Chapter 7 for information on triggering, calibrating, coupling, input range and
engineering units. Delayed triggering in time capture defines the start of the entire time cap-
ture, not of each record. For the time capture mode only; pre-triggering can extend up to
20,4789 points (10 records minus one point). The post-trigger limit remains fifty records.

Setup Step 7: Start the Capture

When the capture is set up and the input signal is ready, press START CAPTUR. The entire
data block is displayed when the capture is completed; an example is shown in figure 4-2. At
frequency spans less than or equal to 2 kHz, the instrument displays the incoming data while
the capture is in progress.

Location of Capture Pointer,
Outlining First Time Record

X=-516.4mSac
Ya~2,073mV

CAP TIM =

3.93?
- ) 20480 Points (2048 points/record

times 10 records) Downsampled

to 1601 Points on Display; All Data
Still Exist Internally

u .
/Div 0.

Aval

In This Case Record Length Was
80 ms; Capture Length 10 Records

-3.99

Fxd Y 0.0 Sec B800m

Figure 4-2 The Time Capture Display

When the capture is finished, the screen shows the entire capture block compressed to one
display. The analyzer compresses the display by selecting the points containing the most
information. This is the “'time buffer" display, and it also can be displayed by pressing TIME
BUFFER in the VIEW INPUT menu.
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Setup Step 8: View the Captured Data

The capture pointer allows you to view data in the capture block after the capture is completed.
The pointer outlines one time record in the time buffer display (the display that appears when
the capture is finished). The record it outlines can be viewed in the time domain using TIME
RECORD and in the frequency domain using LINEAR SPEC. These two softkeys and the
TIME BUFFER softkey are in the VIEW INPUT menu. Figure 4-3 shows the linear spectrum
display of the fourth time record of the TIME BUFFER display in figure 4-2.

Location of Capture Pointer
Indicated by Pair of Asterisks
and Pair of Dotted Vertical Lines
X=475 Hz

CAP TIM BUF
3.89
m

Real

~3.98

o .
Fxd Y .Q g 800 N
Fxd Y 00 ovims ac /’T”/ Uses Currently Seiected Window
CAP LIN SP Time=240m Hann
-50.0
dB E
rms
v 44
—130 Y
Fxd Y O Hz 10k

Trace B is Linear Spectrum of the
--—-Time Record Outlined by the Point-
ersin Trace A

Figure 4-3 The Linear Spectrum Display

The linear spectrum of the fourth record is displayed by moving the capture pointer to the
fourth record in time buffer. Access the capture select menu by pressing MEAS MQODE, TIME
CAPTUR, then CAPTUR SELECT. POINTR INCRMT allows you to set the increment in which
the pointer moves through the time buffer. Enter the increment, then press CAPTUR POINTR
to allow the Entry group to move the pointer. To move the pointer, rotate the knob, press the
up/down arrows, or enter an value using the 0 - 8 keys. The time you enter is the beginning of
the time record (i.e., the left side of the capture pointer band). Note that you cannot move the
pointer closer than one record to the end of the time buffer.

4-9
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Setup Step 9: View the Capture Header

The time capture header shows the setup information for the current capture block. To display
the header, press CAPTUR HEADER. As shown in figure 4-4, the top of the header displays a
subset of the instrument's setup state. The bottom, labeled "“Setup,"” shows the current capture
setup.

Total Number of Points in Capture
(in this case, 2048 points times 10
records)

Indicate 10-record Capture -

Time Captuée Header
N K

LERGTH: *~800mS (20480 Pnts)
FREQ: CENTER SPAN
5 kHz 10.0kHz
AEC LGTH At '
80.0mS 39.1p8
INPUT:  RANGE ENG UNLTS COUPLING DELAY

CH 1 3.99mvpk 4.0 V/&U Dc (F1t) 0.0 S

Setup

Length of Capture ————s— LENGTH:  10.0 Recs

/ INPUT: Chan 1

Capture Channel POINTER: 6444 Pnts

INCAMNT: 1.0 Recs
Current Location of

Left Side of Pointer

V:
.. Value of POINTR INCRMT ~Same Information as Input Section

of State Dispiay

Figure 4-4 The Time Capture Header
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MEASURING AND ANALYZING CAPTURED DATA

Once a data block has been captured, it can be measured and analyzed in the same manner
as a ““live” signal. The HP 3562A offers the power spectrum, auto correlation and histogram
measurements in the time capture mode. The remainder of this chapter discusses the steps
needed to make measurements on captured data blocks. To analyze measured data using the
display and marker features, please refer to Chapter 8. The steps covered here are:

1. Select the measurement

2. Select the window

3. Reset frequency (optional)

4. Set up averaging

5. Set the starting point

6. Start the measurement

Measurement Step 1: Select the Measurement

To select one of the three measurements offered for time capture data, press SELECT MEAS,
which displays the following menu:

POWER ‘| . Selects the power spectrum measurement.
SPEC
AUTO Selects the auto correlation measurement.
CORR
HIST Selects the histogram measurement.
CH1 Activates Channel 1.
ACTIVE
CH?2 Activates Channel 2.
ACTIVE
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MEASURING AND ANALYZING CAPTURED DATA

_ The power spectrum measurement provides the power spectrum, defined as the input
spectrum multiplied by its complex conjugate. Several display choices are derived from the
power spectrum measurement. When the power spectrum measurement is selected, pressing
MEAS DISP displays the following menu:

POWER
SPECH

POWER
SPEC2

FILTRD
INPUT

Displays the power spectrum of the time capture data on
Channel 1. (This softkey appears only when Channel 1is
active.)

Displays the power spectrum of the time capture data on
Channel 2. (This softkey appears only when Channel 2 is
active.)

Displays the filtered input menu, which provides time
records and linear specira. See "'The Filtered Input Dis-
plays"” later in this section.

For an example, please refer to *“The Power Spectrum Measurement” in Chapter 1.

The auto correlation measurement shows the similarity between a signal and a pro-
gressively time-shifted version of itself. Some uses of auto carrelation are detecting periodicity
and measuring impulsive signals, such as gear chatter. Several display choices are available
from the data acquired with the auto correlation measurement. When the auto correlation
measurement is selected, MEAS DISP displays the following menu:

AUTO
CORRt

AUTO
CORR2

FILTRD
INPUT

Selects the auto correlation display for the time capture
data on Channel 1. (This softkey appears only when
Channel 1is active.)

Selects the auto correlation display for the time capture
data on Channel 2. (This softkey appears onty when
Channel 2 is active.) :

Displays the filtered input menu, which offers time records
and linear spectra. See "“The Filtered Input Displays'' later
in this section. : )

For an example, please refer to “The Auto Correlation Measurement” in Chapter 1.
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The histogram measurement shows the amplitude distribution of the signal between

its minimum and maximum values. It is often used to monitor the performance of elec-
tromechanical positioning systems and to measure the statistical properties of noise. Several
display choices are derived from the data acquired with the histogram measurement. When
the histogram measurement is selected, pressing MEAS DISP displays the following menu:

HIST!
PQF1
CDF1
HIST2
PDF2
CDF2

FILTRD
INPUT

Selects the histogram display for the time capture data on
Channel 1. (This softkey appears only when Channel is
active.)

Selects the probability density function display for the time
capture data on Channel 1. (This softkey appears only
when Channel1is active.)

Selects the cumulative density function display for the
time capture data on Channel 1. (This softkey appears
only when Channel 1is active.)

Selects the histogram display for the time capture data on
Channel 2. (This softkey appears only when Channel 2 is
active.)

Selects the probability density funcfion display for the time
capture data on Channel 2. (This softkey appears only
when Channel 2 is active.)

Selects the cumulative density function display for the
time capture data on Channel 2. (This softkey appears
only when Channel 2 is active.)

Displays the filtered input menu, which offers time record
and linear spectrum displays. See *The Fiitered Input Dis-
plays” following this menu.

The probability density function (PDF) is a histogram normalized to the number of samples

- taken and shows the probability that a given level occurred. The cumulative density function
(CDF) is the integral of the PDF and indicates the probability that a level equal to or less than a
given level occurred. For examples of these displays, refer to ““The Histogram Measurement”

in Chapter 1.
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The filtered input displays provide both time and frequency domain displays that have
been digitized and filtered to the current frequency span, but have not been through the
measurement process. Pressing FILTRD INPUT on any of the MEAS DISP menus in the time
capture mode brings up the following menu:

TIME Displays the Channel 1 time record. (This softkey appears
RECH only when Channel 1is active.)
TIME Displays the Channel 2 time record. (This softkey appears
REC2 | onlywhen Channel 2is active.)
LINEAR Displays the linear spectrum on the signal on Channel 1;
SPEC 1 this is the FFT of the time record. (This softkey appears
only when Channel 1 is active.)
LINEAR Displays the linear spectrum of the signal on Channel 2;
SPEC 2 this is the FFT of the time record. (This softkey appears

only when channel 2 is active.)

INST Selects only the most recent time record for the filtered
input displays. (This softkey does not appear if time aver-
aging is turned off; see “Measurement Step 4: Set Up
Averaging.”

AVRG Selects the cumulative average of all time records
acquired with the current measurement for the filtered
input displays. (This softkey does not appear if time aver-
aging is turned off; see "“Measurement Step 4: Set Up
Averaging.')

RETURN Redisplays the first level of the MEAS DISP menu.

The time record display shows the time record for the respective input channel. The “time
record” is the amount of data-required to perform on FFT. The time record length is inversely
propertional to frequency span: record length-=-(800/spany).-Note that zoomed time displays
and all time averaged time displays are uncalibrated.

The linear spectrum display shows the input signal after it has been filtered to the current
frequency span and transformed to the frequency domain. The window used to compute the
linear spectra is selected with the WINDOW menu; see Measurement Step 2. Note that the
linear spectrum display is uncalibrated.
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Measurement Step 2: Select the Window

The HP 3562A offers six windows in the time capture mode: Hanning, flat top, uniform, force,
exponential, and user-defined. Pressing WINDOW displays the following menu:

Selects the Hanning window on both channels.

Selects the flat top window on both channels.
Selects the uniform window (no windowing) on both

channels.

Displays the FORCE/EXPON menu, which is used to
select the force and exponential windows.

Selects the user-defined window stored in the SAVED 1
memory location.

The Hanning, flat top, uniform, and user-defined windows are applied to both channels. The
force and exponential windows may be applied individually. The window choice appears at the
top of the trace at the end of the measurement.

Pressing FORCE/EXPON displays the following menu:

FORCE
CHANA1

EXPON
CHAN1

FORCE
CHAN 2

EXPON
CHAN 2
L

RETURN

Selects the force window for Channel 1; enter the width
using the Entry group.

Selects the exponential window for Channel 1; enter the
decay using the Entry group.

Selects the force window for Channel 2; enter the width
using the Entry group.

Selects the exponential window for Channel 2; enter the
decay using the Entry group.

Redisplays the WINDOW menu.

The windowing functions offered in the time capture mode are the same as those offered in the
linear resolution mode. Please refer to “*Selecting Windows' in Chapter 1if you need more

information.
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Measurement Step 3: Reset the Frequency Span (Optional)

if you want to measure the data block at a frequency span other the span at which it was
captured, itis necessary to reset the span before the measurement is started. If you performed
the capture at a baseband span (start frequency = 0 Hz), you can measure the captured data
at any span less than or equal to the capture span. For example, you can capture at 100 kHz
then measure later at 10 kHz. However, if you zoomed during the capture (non-zero start
frequency) you must measure the captured data at the same span as the capture. The ana-
lyzer automatically changes the span back o the capture span in these cases, if necessary.

If you measure at a different span than the capture, the HP 3562As digital filter needs time to
resettle to the new span. Because of this, some data distortion can occur in the first record of
the measurement (the data in the time buffer are not affecied). If this presents a problem, set
the capture painter to some point other than the beginning of the time buffer. Measurement
Step 5 gives further instructions.

The amount of zooming you can perform on the time buffer depends on the number of
records you want to average. Remember that as you zoom, the span decreases and the
record length increases. Here is an example:

You captured 10 records at a 100 kHz span, giving you 80 ms of time data.
If you then want to zoom at a 50 kHz span, you will need 16 ms of data for each

zoom record (800/50 kHz). Therefdre, you could zoom at a 50 kHz spanwith 5
averages (80 ms total data length divided by 16 ms per record).
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Measurement Step 4: Set Up Averaging

The averaging features offered in the time capture mode are also offered in the linear resolution
mode; these features are described in detail in Chapter 1. However, several averaging features
offered in linear resolution are not available in time capture (overload rejection, fast averaging
and previewing). To set up averaging, press AV G to display the following menu:

NUMBER Allows you set the number of averages you want, from1to
AVGS 32 767, using the Entry group. The number of averages
can also be entered immediately after AVG is pressed.
AVG Turns off all averaging functions. if this is pressed while an
~ OFE averaged measurement is in progress, the measurement
pauses.
STABLE Selects stable averaging.
(MEAN)
EXPON Selects exponential averaging.
PEAK Selects the peak hold function.
HOLD
CONT Selects the continuous peak function.
PEAK
When pressed ON, time domain averaging is selected,;
TIM AV | i
ON OFF when pressed OFF, frequency domain averaging is
- selected.
~ OVLRP% | . Allows you to set the overlap percentage from O to 90%,
using the Entry group. The default is 0%.

Overlap processing on unaveraged measurements is different in time captuvre. FAVG OFF is
active, there is no overlap processing, regardless of the value of OVRLP%. (In the linear resolu-
tion mode, AVG OFF causes maximum overlap.)

Selecting the number of averages can also be used to exclude data in the end of the capture
buffer. For example, if you want to measure only the first five records in a ten-record buffer,
select five averages before starting the measurement. This can be combined with the capture
pointer to exclude records from both the beginning and the end of the butfer,
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Measurement Step 5: Set the Starting Point

After viewing the captured data with the TIME BUFFER display, you may decide that some of
the data should be excluded from the measurement. Time capture measurements can be
started at any point inthe captured data block. The starting point is specified by the current

capture pointer position. If the pointer is not active, the measurement starts at the beginning of
the first record.

It you are measuring at a different span than the capture, the digital filter's settling time require-
ments can introduce distortion in the first 1/10 record of the measurement. This affects only
measurements that are measured at a different span than the capture. |f this presents a prob-
lerm, set the starting point of the measurement past the first 1/10 of the output record. For
example, you could press CAPTUR POINTR, then enter a value equal to 0.1 times the zoom
factor, then use the Record softkey.

Measurement Step 6: Start the Measurement

When the HP 3562A is in the time captijre mode, pressing START causes the instrument to
measure the data stored in the time capture memory. All the measurement input data come
from the capture buffer, not from the input channels. Figure 4-1 at the beginning of this chapter
sumimarizes this action. Because individual records are not triggered, phase displays for time
capture measurements are not accurate.

USING CAPTURE BLOCKS AS THROUGHPUT FILES |

Captured data blocks can be used as input to a throughput measurement, if they are saved to
disc. To do this, first display the capture block using TIME BUFFER in the VIEW INPUT menu.
Next, save this display to disc using SAVE FILE in the DISC menu. "Using Capture Blocks as
Throughput Files,” the corresponding section in Chapter 6, explains how to identify the saved
capture data as the active file for throughput. For more information on using throughput, refer to
Chapter 6. For more information on saving and recalling disc files, see Chapter 11.
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CAPTURE SETUP CHECKLIST

Here are the steps required to set up a time capture then measure the captured data block:

Capture
Data:

Measure the

Captured Data:

1. Select capture channel: use CH 1 ACTIVE or CH 2 ACTIVE in the

SELECT MEAS menu. (page 4-4)

. Set capture length: use CAPTUR LENGTH in the CAPTUR SELECT

menu. (page 4-4)

. Set frequency span: use the FREQ menu. (page 4-5)
. Set up the source (if necessary): use the SOURCE menu. (page 4-6)

. View the input signals (if necessary): use the VIEW INPUT menu.

(page 4-7)

. Set up the inputs: refer to Chapter 7 for triggering, coupling, calibrating,

range and engineering units. See note on page 4-8 regarding
triggering.

. Start the capture: press START CAPTUR in the CAPTUR SELECT

menu. (page 4-8)

. View the captured data: use the capture pointer and TIME BUFFER,

TIME RECORD and LINEAR SPEC in the VIEW INPUT menu. (page
4-8)

. View the capture header, if desired: press CAPTUR HEADER in the

CAPTUR SELECT menu. (page 4-10)

. Select measurement; use the SELECT MEAS menu. (page 4-11)

. Select window: use the WINDOW menu. (page 4-15)

. Reset frequency span, if necessary: use the FREQ menu. (page 4-16)
. Set up averaging: use the AVG menu. (page 4-17)

. Set starting point: use the capture pointer in the CAPTUR SELECT

menu. (page 4-18)

. Start‘measurement: press the yellow START key. (page 4-18)
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Chapter 5

USING
DEMODULATION

PURPOSE OF THIS CHAPTER

The purpose of this chapter is to show you the details of using the HP 3562A’s demodulation
feature. For an introductory example using demodulation, please refer to the User's Guide at
the beginning of this manual.

This chapter describes the demodulation softkey menus and explains the eight steps in setting
up demodulation measurements: T

1. Activate demodulation

2. Selectthe channél(s) to be demodulated
3. Select the type(s) of demodulation

4. Select auto or user carrier

5. Set up the delete frequency table (optional)
6. Proceed with measurement setup

7. Use previewing

8. Use the DEMOD POLAR display (optional)
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GETTING STARTED WITH DEMODULATION

There are several points to consider when using the HP 3562A's demodulation feature:

1.

2.

Demodulation can be used only in conjunction with the linear resolution mode.

Demodulation can be performed on zoom measurements only (measurements
with non-zero start frequencies). The start frequency can be set to its lowest
non-zero value (64 pHz), but notto 0 Hz. :

. Because of the number of calculations required, demodulation measurements

are not as fast as normal linear resolution measurements.

. Demodulation measurements are not in real time.

. Demodulation collects a 4096-point time record to provide 2048 points in the time

domain after demodulation. When these 2048 points are downsampled to the
display (to 1024 points), the trace may appear to be shifted slightly.

. All zoomed time record displays in the HP 3562A are uncalibrated. Thisis

important to note when using demad, since all time displays in demod are
zoomed.

The remainder of this chapter is divided into two parts: the first part explains the softkey menus
used in demodulation, and the second part guides you through the eight setup steps. To keep
track of where you are while setting up demodulation, fold out the demodulation setup check-

list at the end of this chapter.

To activate and set up demodulation:

1.

2.

3.

4.

Press MEAS MODE.

Select the linear resclution mode by pressing the LINEAR RES softkey; this
displays the DEMOD ON OFF softkey.

Press the DEMOD ON OFF softkey to ON; this displays the DEMOD SELECT
softkey.

Press DEMOD SELECT to display its menu.
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THE DEMODULATION MENUS

The softkeys used to set up demodulation are contained in several menus accessed through
MEAS MODE. There are four menus used to set up demodulation: DEMOD SELECT, the
demod types menu, PM/FM CRRIER and DELETE FREQ. These menus are described in
order in this section.

The DEMOD SELECT Menu
DEMOD Selects Channel 1 for demodulation and disptays the
1 CHANA demod types menu. This softkey is used in Step 1.
DEMOD Selects Channel 2 for demodulation and displays the
CHAN 2 demod types menu. This softkey is used in Step 1.
DEMOD Selécts both channels for demodulation and displays the
BOTH demod types menu. This softkey is used in Step 1.
L
PRVIEW Controls demodutation previewing, which allows you to
ON OFF view modulated records before they are demodulated
and measured. This softkey is used in Step 7.
PM/FM Displays the PM/FM CRRIER menu that allows you to
CRRIER select auto carrier or enter a user carrier. This softkey is
used in Step 4.
DELETE Displays the delete frequency table and its menu. This S
FREQ softkey is used in Step 5.
DELETE Enables or disables the delete frequency table. When this
ON OFF is off, the table is not used, but its contents are
preserved. This softkey is used in Step 5.
RETURN “Redisplays the MEAS MODE menu.
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The Demod Types Menu

The following menu is displayed when DEMOD CHAN 1, DEMOD CHAN 2 or DEMOD BOTH

is pressed:
AM Selects AM demodulation on Channel 1,
, appear
FM Selects FM demodulation on Channel 1. for
CHAN1 . DEMOD
CHAN 2)
PM Selects PM demodutation on Channel 1.
CHAN1
This menu is )
used in Step 3 AM Selects AM demodulation on Channel 2.
CHAN 2
CHANZ {do not
FM Selects FM demodulation on Channel 2, ]%Epear
: CHAN 1)
PM Selects PM demodulation on Channel 2,
CHAN 2 :
RETURN Redisplays the DEMOD SELECT menu.
The PM/FM CRRIER Menu
The following menu is displayed when PM/FM CRRIER is pressed:
AUTO Causes the instrument to calculate the carrier frequency
CRRIER based on the input signal; see "'Step 4: Select Auto or
User Carrier.”
USER Allows you 1o enter the carrier frequency; see '"Step 4:
CRRIER Select Auto or User Carrier."
RETURN Redisplays the DEMOD SELECT menu.
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The delete frequency table and the following menu are displayed when DELETE FREQ is
pressed (this menu is used in Step 5):

EDIT
LINE#

DELETE
REGION

CHANGE
REGICN

ADD
REGION

CLEAR
TABLE

RETURN

Used to specify the line to be edited. Press EDIT LINE#,
then enter the number of the line or move the line pointer
with the arrows or knab. The edit line is highlighted and
indicated by an arrow at the side of the table.

Deletes the region identified by the edit line.

Allows you to change the region identified by the edit line.
Press CHANGE REGION, then enter the new minimum
and maximum separated by a comma (,).

Allows you to add a region after the edit line. Press ADD
REGION, then enter the minimum and maximum frequen-
cies separated by a comma {,).

Clears the delete frequency table. The message “‘Push
Again to Clear” is displayed to allow you to confirm that
the table can be cleared.

Redisplays the DEMOD SELECT menu.
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SETTING UP DEMODULATION

This section shows on how to set up demodulated measurements. Refer to the menu expla-
nations at the beginning of this chapter for descriptions of the softkeys used in demodulation.

Step 1: Activate Demodulation

To activate demodulation, first press MEAS MODE then select the LINEAR RES mode. This
displays the DEMOD ON OFF softkey. Press DEMOD ON OFF to ON, then press the DEMOD
SELECT softkey to display the first demodulation menu.

If triggering is in free run and averaging is off, a demodulation measurement begins as soon as
you press DEMOD ON OFF to ON. If necessary, press the yellow START key to restart the
measurement after you have finished setting up demodulation.

Step 2: Select the Demodulation Channel(s)

Either or both channels can be selected for demodulation. In the DEMOD SELECT menu,
press DEMOD CHAN 1, DEMOD CHAN 2 or DEMOD BOTH to make the selection. When one
of these three is pressed, the demod types menu is displayed to allow you to select the demod-
ulation type(s).

If you plan to use the DEMOD POLAR display, both channels must be set up for demodulation,
with AM on Channel 1 and PM on Channel 2.

Step 3: Select Demodulation Type(s)

AM, FM or PM demodulation can be selected independently on either channel. Keep in mind
that if demodulation has been selected on a single channel, a baseband measurement is set
up on the other channel. When DEMOD CHAN 1, DEMOD CAN 2 or DEMOD BOTH is
pressed, the appropriate menu of demodulation types is displayed.

If you plan to use the DEMOD POLAR display, Channel 1 needs to be set up for AM and
Channel 2 for PM. ’

Figures 5-1 through 5-3 show examples of AM, FM and PM demodulation.
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Figure 5-2 FM Demodulation

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



Chapter 5—Using Demodulation
SETTING UP DEMODULATION

X~127 Hz

INST LIN S1 Uncalibrated Ftop
12.5
dB
rms )
v / Indicates PM Demod
-67.5 TN TR
E Hz/ 100k
e ohea mREca o ™ yavg PM Ftop The trace and markers are

30.0 ] scaled in *‘volts” but this

should be interpreted as “‘degrees.”

dB

rms
va

Original Frequency Span Was 800
Hz

°-°$u1 1 ] 1} |

Fxd Y O Hz . 400

Figure 5-3 PM Demodulation

Step 4: Select Auto or User Carrier

When performing FM or PM demodulation, the HP 3562A gives you the choice between
entering a known carrier frequency or letting the instrument calculate the carrier based on the
input signal. (AM demodulation does not require any carrier frequency entry.)

Because of the time involved in the auto carrier calculation, it is recommended that you set the
carrier frequency whenever it is known. The PM/FM CRRIER menu gives you the choice
between AUTO CRRIER and USER CRRIER. Press AUTO CRRIER to select the auto carrier
feature or press USER CRRIER then enter the known carrier frequency. The carrier must be
greater than 0 Hz and less than 100 kHz. This carrier frequency value must be frequency of the
actual carrier signal; suppressed carrier demodulation is not aliowed. If the user carrier is not
within the current frequency span, auto carrier is automatically selected.

For two-channel demodulation, (DEMOD BOTH active), when AUTO CRRIER is active, the
carrier frequency is calculated separately for each channel. However, with USER CRRIER, the
frequency you enter is applied to both channels.

The auto carrier values derived during a measurement can be read via HP-IB; refer to
Chapter 6 in the HP 3562A Programming Manual.
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Step 5: Set Up the Delete Frequency Table (optional)

The delete frequency table aliows you to delete porti‘ons of the incoming signal before itis
demodulated. One use of this is to remove spurious components that might be misinterpreted
as modulation sidebands. It also can be used to force the instrument to analyze just selected

portions of the signal. The HP 3562A performs linear interpolation across removed areas of the
frequency spectrum.

Using the delete frequency table is, of course, optional. If DELETE ON OFF is OFF or the table
is empty, no freguency components are removed from the incoming signals.

When DELETE FREQ is pressed, the delete frequency table and its menu are displayed.
Values to be added are entered in the table by pressing ADD VALUE, then entering the
minimum and maximum frequencies‘s:eparated by a comma (,). Figure 5-4 shows an example

of the table.
DEMODULATICN

Deleted Freguency Bands
Line Start freq Stop fregq ) o
1 6.0~ 3.0 —~— Deletes from dc to 3 Hz
2 59.0 8.0 —~—u |
3 75.0x oo | " Deletesfrom 5810 61Hz
s i
H \\ Deletes from 75 to 80 kHz
7 T
: Deletes from 90 to 100 kHz

Figure 5-4 The Delete Frequency Table
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Step 6: Proceed with Measurement Set Up

Once demodulation has been set up using the first five steps, you now finish setting up the
measurement as you would any other measurement in the linear resolution mode. Turn to
Chapter 1 for the steps unique to this mode, then use Chapter 7 to set up the inputs. Note that
demodulation must be zoomed (use a non-zero start frequency). Also, the previewing feature
(in the AVG menu) normally offered in the linear resolution mode is not applicable to demodula-
tion. The special demodulation preview feature, covered nextin Step 7, is used instead. When
averaging is off and a demod measurement is started, one measurement is taken.

Step 7: Use Previewing (optional)

Demodulation previewing allows you to view each time record before it is demodulated. When
PRVIEW ON OFF is ON, the record is displayed along with the message " Accept Data? (Yes/
No)." The analyzer pauses until you press YES (in the Entry group) to demodulate the record
and measure it. If you press NO, the record is discarded then the next one is collected and
presented for approval. Note that pressing PRVIEW ON OFF while a measurement is in pro-
gress pauses the measurement.

Step 8: Use the DEMOD POLAR Display (optional)

The DEMOD POLAR display is a plot of the locus of the tip of the carrier vector as it is being
modulated. The normalized carrier vector can be thought of as extending from —100.0% to
0.0%. The origin of the display, therefore, is at the tip of the at-rest carrier vector. Phase modula-
tion deflects the vector up or down. Amplitude modulation makes the carrier vector shorter or
longer. For example, a + 90 degree PM with no AM is displayed as a semicircle centered at
~100.0% with radius 100% passing through 0.0% on the right side.

OMOD FOoLAR AM, PM
50:0
///
Imag I
Mod X L
—-50.0
Fxd X —64.3 e Aeal Mod X 64.2

Figure 5-5 The DEMOD POLAR Display
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DEMODULATION SETUP CHECKLIST

Here are the steps to set up demodulation measurements:

1.

Activate demodulation: press MEAS MODE followed by LINEAR RES, press
DEMOD ON OFF to ON, then press DEMOD SELECT. (page 5-6)

. Select the channel(s) to be demodulated: use the DEMOD SELECT menu.

(page 5-6)

. Select AM, FM or PM demodulation: use the demod types menu. (page 5-6)

. For FM or PM demodulation, select auto carrier or enter a user carrier frequency:

use the PM/FM CRRIER menu. (page 5-8)

. Set up the delete frequency table (optional): press DELETE FREQ in the DEMOD

SELECT menu. {page 5-9)

. Proceed with linear resolution measurement setup: refer to Chapter 1.
. Use previewing (optional): nress PRVIEW ON OFF to ON. {page 5-10)

. Use the DEMOD POLAR display, if desired: press MEAS DISP, then FILTRD

INPUT followed by DEMOD POLAR. (page 5-10).
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Chapter 6 4

PURPOSE OF THIS CHAPTER

This chapter shows you the details of using the time throughput feature. The HP 3562A’s
HP-IB system controller capability allows you to store input data directly to disc memory,
without using an external controller. Time throughput supports the Hewlett-Packard 914X and
91XX series of disc drives. (Some other discs drives may be used, but their service diagnostics
are not supported by the 3562A.) No HP-IB programming knowledge is required to use time
throughput. For an introductory discussion of throughput, please refer to the User's Guide at
the beginning of this manual.

This chapter is divided into four parts:

1. Creating throughput files on disc
—set file size
—name and create the file

. Setling up the throughput session
—activate throughput
—select channel(s)
—set throughput length
—view input signals
—set up the inputs
—identify active file
—start throughput
—view the throughput header

[A]

3. Measuring and analyzing throughput data
—identify active file
—view the active file
—set the measurement starting point
—set up and start the measurement

4. Using capuwre blocks as throughput files

To keep track of where you are while setting up throughput sessions, fold out the throughput
setup checkiist at the end of this chapter.

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

Figure 6-1 shows the interaction between the HP 3562A and the disc drive during time
throughput.

HP 3562A

Disc Drive

Affected by:
source stimulus -
tiggering B‘ag:taal ‘ . Time Throughput
coupling to Disc

range

engineering units
frequency span

Analog .

Signal in

This action
initiated by
START THRUPT
Softkey
Disc Drive HP 3562A
— Affected by: ‘ Measuring
Digital frequency span oot
Data averaging Data
oy windowing
measurement If"\l f\’
L
This action
initiated by Measurement
START Display
key

Figure 6-1 Overview of Time Throughput

The remainder of this chapter explains the steps to create files, setup throughput sessions, and
meastre throughput files. ~
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THROUGHPUT REAL TIME BANDWIDTHS

Real time bandwidth (RTBW) with time throughput is a function of the disc drive béir\g used.
Here are nominal RTBWSs for several Hewlett-Packard disc drives:

Model 1-channel 2-channei

All Command Set/80 drives: 10 kHz 5kHz
Subsel/80 drives:

81220 1.56 kHz 80O Hz
9133D floppy 1.56 kHz 800 Hz

Winchester 2.5kHz 1.25kHz

91218 . 500Hz 200 Hz
8121D 500 Hz 200 Hz
9133V 500 Hz 200 Hz
9133XV 500 Hz 200 Hz

Note that these are nominal values and are not guaranteed for a particular setup. The through-
put header indicates the number of records that were collected in real time. For example,

if 10" is indicated under REAL TIME in the header, the first ten records were real time and
gaps appear between records starting with the eleventh record.
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A NGOTE ABOUT LOG RESOLUTION THROUGHPUT |

Because the log resolution mode measures multiple-decade spans in parallel (see Chapter 2
for details), more records are required when creating a file and setting up a session for log
resolution throughputs. Here are the required number of real time records for each log resolu-
tion span (double these numbers for two-channel throughputs):

Span (in decades) Number of Records Required
1 1
2 10
3 100
4 1000
5 10000

Because you do not have to measure in the same-mode as you throughput, the number of

records on disc is the same. For example, if you throughput at a 4-decade span, you need to
set a session length of 1000 records.

The number of recards required for log resolution throughputs must be taken into considera-

tion twice in this chapter: first when creating the disc file, then again when setting the session
length.
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CREATING TIME THROUGHPUT FILES ON DISC

Time throughput requires a disc drive connected to the HP 3562A and an initialized disc. To
connect the disc drive, select drive addresses and unit numbers, and initialize discs, please
refer to Chapter 11.

Once your disc has been initialized, a file must be created for throughput sessions. This
requires two steps:

1. Set the file size
2. Name and create the file
To perform these two steps, press DISC in the HP-IB group. When its menu appears, press the

DISC FCTN softkey, which displays the following menu {the only softkeys of concern here are
THRUPT SIZE and CREATE THRUPT):

SERVCE Displays the disc service functions menu; see Chapter 11.
FCTNS
DISC Displays the disc copy menu; see Chapter 11.
COPY
FORMAT Displays the disc formatting menu; see Chapter 11.
PACK Packs the disc; see Chapter 11.
DISC
THRUPT Used to enter the size of the throughput file. The size is
SIZE limited to 32,767 records or the space available on your
disc. You must be specify the size every time you create
afile.
CREATE Creates and names the throughput file.
THRUPT
ABORT Aborts HP-IB operations. Press this if the disc drive does
HP-IB not respond properly.
RETURN Redisplays the DISC menu.
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File Creation Step 1: Set File Size

The size of throughput files is set in units of time, revolutions, or records. File size is limited to
32, 767 records or the space available on disc. The current value of THRUPT SIZE determines’
the size of the file created when CREATE THRUPT is pressed. To setthe size, press DISC,
followed by the DISC FCTN softkey. When its menu appears, press THRUPT SIZE and enter
the size using the 0 - 9 keys and the units softkeys that appear. If you enter a file size that does
not represent an integer number of time records, the size is rounded up to the next whole
record. For example, if the record length is currently 1.0 seconds and you enter 9.5 seconds
with THRUPT SIZE, a file 10 records (i.e. 10.0 seconds) long will be created.

NOTE1

The file size must be equai to or greater than the size of
any throughput session that will use the file. If you plan to
save two-channel measurements to disc, make the
throughput file twice as long. For example, a 10-record,
two-channel record throughput session requires a 20-record
throughput file.

NOTE 2 i
If you intend to use cross-channel delays (i.e., use different
irigger delays on the two channeis), you need io make the
throughput file at least one record longer than any session
that will be using that file.
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File Creation Step 2: Name the File

When CREATE THRUPT is pressed, the HP 3562A shifts into the alpha mode to allow you

t0 enter the name for the file about to be created. When a file is created, its size is set io the
current value of THRUPT SIZE. The default name for the active file (explained later in this
chapter) is "“THRUPUT.” If the file name is not critical, creating a file called “THRUPUT" saves
you some keystrokes because this is the default active file name. In the alpha mode, all front
panel keys (except LINE and HELP) are converted to their blue labels, and the following menu
is displayed:

ENTER Saves the current alpha entry, exits the alphamode, and
creates the file on disc. The TALK and LISTEN indicators
in the HP-1B group alternately flash as the file is being

created.
SPACE Moves the cursor one space forward for editing. Use the
FORWRD “BL" key to add blanks.
SPACE Moves the cursor one space backward without erasing
BACKWD any characters. To erase, use BACK SPACE.
INSERT When this is pressed ON, characters are inserted at the
ON OFF cursor position. When it is OFF, new characters are written

over existing ones.

DELETE Deletes the character at the cursor position.
CHAR
- CLEAR- - Clears the entry from the cursor to the end of the line. This
LINE does not exit the alpha mode.
CANCEL Clears the current entry and exits the alpha mode. The file
ALPHA cannot be created until a valid name is entered.

6-7
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SETTING UP THROUGHPUT SESSIONS

A throughput “*session’" differs from a throughput ““file”” in that the file is merely space reserved
on disc, while a session is the actual throughputting of data to the disc. Files can be used
repeatedly for successive sessions, but note that each file can contain only one session. Once
a throughput file has been created on disc, you are ready to activate throughput and set up the
throughput session. Setting up and starting a session requires eight steps:

1. Activate time throughput

2. Select the channel(s)

3. Set the throughput length

4, View the input signals (optional)
5. Set up the inputs

8. Identify the active file

7. Start the throughput session

8. View the throughput header (optional)
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Setup Step 1: Activate Time Throughput

To activate time throughput, press MEAS MODE. When its menu appears, select LINEAR
RES or LOG RES—time throughput is applicable only to the linear and log resolution modes.

When one of these modes is selected, the THRUPT ON OFF softkey is displayed. Pressing this

softkey ON activates time throughput and displays the THRUPT SELECT softkey. Pressing
THRUPT SELECT displays the foliowing menu:

START Starts the throughput session.
THRUPT .

ABORT Aborts the current throughput session. All data up to the
THRUPT last complete record are preserved when a session is

aborted. The throughput header shows the actual
number of records saved on disc.

ACTIVE Used to identify the active throughput file; see *‘Setup
FILE Step 6: ldentify the Active File."

THRUPT Used to enter the length of the next throughput session.

LENGTH The length is limited only by the length of the active file on

the disc. See "'Setup Step 3: Set Throughput Length.”

THRUPT Displays the throughput header; see “Setup Step 8: View

HEADER the Throughput Header."

RETURN Redisplays the MEAS MODE menu.

When throughputting to CS/80 drives, spared areas on disc are skipped over (without losing

real time), but the record count continues to increment as these areas are passed over. Conse-

quently, you should make your file a few records longer than your session to allow room for
spared blocks. When throughputting to SS/80 drives, spared areas are not skipped, so real
time could be lost. It is recommended that you use only unspared, high-quality media for long
throughputs.

Setup Step 2: Select the Throughput Channel(s)

The channels to be used for throughput are selected with the SELECT MEAS menu. Press
SELECT MEAS, then press CH 1&2 ACTIVE, CH 1 ACTIVE or CH 2 ACTIVE.

Setup Step 3: Set the Throughput Length

THRUPT LENGTH sets the length for the next throughput session. This differs from THRUPT
SIZE inthe DISC menu in that THRUPT LENGTH specifies the length of a particular session,
while THRUPT SIZE is the actual reserved size of the file on disc. The length may be setin
time, number of revolutions, or records. Note that two-channel throughputs require twice
the session length. For example, to throughput 5 records on both channels, the throughput
size must be 10 records.
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Setup Step 4: View the Input Signals (Optional)

]

Itis generally desirable to view the input signals before the throughput session is started so that
the optimum input setup can be determined. Pressing VIEW INPUT displays the following

menu:

INPUT
TIME 1

INPUT
TIME 2

INPUT
SPECH

INPUT
SPEC 2

THRUPT -

TIME1

THRUPT
TIME 2

NEXT
RECORD

VIEW
OFF

Displays the time data present at the Channel 1input
connector.

Displays the time data present at the Channel 2 input
connector.

Displays the FFT of the time data on Channel 1.
Displays the FFT of the time data on Channel 2.

Displays the first record (referenced o the Channel 1 trig-
ger delay value) of the Channel 1 time data in the active
file. The record length is determined by the frequency
span used in the throughput session.

Displays the first record (referenced to the Channel 2 trig-
ger delay value) of the Channel 2 time data in the active
file. The record length is determined by the frequency
span used in the throughput session.

Displays the next record of time data in the active file.
NEXT RECORD checks the pasition of the displayed files
and recalls the next record of the active trace(s).

Disables updating of the view input displays.

THRUPT TIME 1, THRUPT TIME 2 and NEXT RECORD are used after the throughput session
has been taken. The use of these three softkeys is explained in *"Measuring ard Analyzing
Throughput Fites'" later in this chapter.

6-10
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Setup Step 5: Set Up the Inputs

The next step is to set up the Measurement and Input Setup groups. The mode (MEAS
MODE) has already been selected, and the measurement, averaging and windowing are not
selected until the the throughptt file is recalled from disc and measured. However, frequency
span and the source (if you plan to use if) need to be set up now. Refer to Chapter 1 (for linear
resolution) or Chapter 2 (for log resolution) to perform these steps. Then turn to Chapter 7 (for
either mode) for instructions on the Input Setup group. When that is completed, return to this
chapter and proceed with Setup Step 6.

Triggering on throughputs determines the start of the entire session, not of each record. You
can set differential delay between the two channels up to 50 records. Overload rejection is
ignored in throughput. Overloaded data will not be indicated when throughput data is recalled
from disc. '

Setup Step 6: Identify the Active File

Once a file has been created on disc using THRUPT SIZE and CREATE THRUPT in the

DISC menu, it may be identified as the active file. The active file receives the data when the
throughput session is started. The default active file nameis “THRUPUT,” so if you have a disc
file with this name, the active file is already identified for you. When ACTIVE FILE is pressed, the
HP 3562A shifts into the alpha mode and displays the alpha menu. This is the same menu:
described earlier in this chapter under "'File Creation Step 2: Naming and Creating the File."”
The only difference is that pressing ENTER in this case identifies the active file, rather than
creating afileondisc.

Setup Step 7: Start the Throughput Session

When the first six steps have been completed, the session can be started by pressing START
THRUPT. If a problem is encountered, such as the disc not being connected, press ABORT
THRUPT to abort the session and return to normal operation. When finished, the throughput
session is saved under the active file name and can recalled at any time for measurement and
analysis.

NOTE

Pressing ABORT THRUPT does not preserve any data from
the current session.
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Setup Step 8: View the Throughput Header (Optional)

The throughput header shows the instrument state and session information for the current
throughput session. To display the header, press THRUPT HEADER after the session is com-
plete. Figure 6-2 shows an example header.

Required a 10-Record Long File\

AY —
Time Thruput Header H
LENGTH:  CHAN1 cHAN2
40.0mS (S Rec) 40.0mS (5 Rec)
FREQ: CENTER SPAN
50 kHz 100kHz Indicates That First 2 Records of
REC LETH At REALTIME ——— : Throughput Were in Real Time
8.0mS 3.91p8 2 Rec (Gap_free Data)
INPUT:  RANGE ENG UNITS COUPLING DELAY

CH 1 3.89mVpk 1.0 V/EU DC' (F1t) 0.0 S
CH 2 10.0mvpk 1.0 V/EU Dc (F1t) 0.0 s

FILE: NAME SIZE OISC AREA
THALUE ...\ i¢ ..ei .\,.\S:tr‘
N N\
Setup

’LENGTH: 5.0 Rec
Throughput Length INPUT:  Chan 1 & 2
(THRUPT SELECT menu) FILE: THAUPUT

1 il
Both Channels Active \ Area Required on Disc
(SELECT MEAS menu)

Size of Disc File
Active File Name - - e e

(THRUPT SELECT menu) Name of Disc File

Figure 6-2 The Time Throughput Header
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MEASURING AND ANALYZING THROUGHPUT FILES

Throughput files may be recalled from disc at any time for measurement and analysis. Because
throughput must be used in conjunction with the linear or log resolution mode, files are meas-
ured and analyzed in one of these two modes. (Data throughput in log resclution.then meas-
ured in linear resolution will not be calibrated correctly)) To analyze measured data using the
display and marker features, please refer to Chapter 8. There are four steps to measure data

from a throughput fite:
1. Identify the active file
2. View the active file (optional)
3. Set the measurement starting point

4. Set up the measurement

Measurement Step 1: ldentify the Active File

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

When the disc file was being filled with a throughput session, identifying the active file specified

which disc file was to receive the data. When the file is to be recalled from disc and measured,
identifying the active file specifies which disc file is the source of the data. Identify the file using

the procedure outlined in *'Setup Step 3: Identify the Active File.” Again, the default file name

for the activefile is “THRUPUT," so if ydur file has that name, the active file is already identified”
for you. '
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Measurement Step 2: View the Active File (Optional)

You can view the time domain data in the throughput file after the session has been stored on
disc and before it has been measured. One of the uses of viewing the data before the meas-

urement is made is to determine the appropriate starting point for the measurement. Pressing
VIEW INPUT displays the following menu:

INPUT
TIME 1

INPUT
TIME 2

INPUT
SPECH

INPUT
SPEC 2

THRUPT
TIMEA

THRUPT
TIME 2

NEXT
RECORD

VIEW
OFF

Displays the time data present at the Channel 1input
connector.

Displays the time data present at the Channel 2 input
connector.

Displays the FFT of the time data on Channel 1.
Displays the FFT of the time data on Channel 2.

Displays the first record (relative to the Channel 1 trigger
delay) of the Channel 1 time data in the active file. The
record length is determined by the frequency span used
in the throughput session.

Displays the first record (relative to the Channel 2 trigger
delay) of the Channel 2 time data in the active file. The
record length is determined by the frequency span used
in the throughput session.
Displays the next record of time data in the active file.
NEXT RECORD remembers the position of the displayed
files and recalls the next record into the active trace(s).

Turns off the view input displays. These displays must be
turned off before measurement displays are selected.

Measurement Step 3: Set the Starting Point

Softkeys
\ of
interest
here

When a throughput file is recalled from disc to be measured, you can set the starting point of
the measurement using delayed triggering. (For example, if you do not want the first record in
the throughput file included in the measurement, set a trigger delay of one record. The meas-
urement would then start at the second record in the file.) The measurement starts at the
beginning of the file if you do not set a different starting point. This value of trigger delay is
relative to the original trigger point in the data acquired during the throughput session.
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This use of delayed triggering is completely separate from any triggering done during the:
throughput session; the only function of delay here is to set the starting point of the measure-
ment. To set the starting point, press TRIG DELAY, then use CHAN 1 DELAY or CHAN 2
DELAY. The maximum delay is 50 records, regardless of thewemits you select. Note that this is
the only time triggering is applicable to the log resolution mode. You must select one of the
trigger types to use delay; delay is ignored in free run (except in log resolution).

If you measure the file on a different span than it was throughput, the digital filter in the

HP 3562A needs to resettle to the new span. This resettliing can introduce a transient into the
beginning of the measurement. In this case, it is generally recommended that the beginning of
the file be excluded from the measurement to allow time for the filter to settle. The maximum
that needs to be excluded is 110 of an output record. You can either use pre-triggering during
the session to collect 110 record (times the zoom factor you will be using) more than you need,
or set the measurement starting point at 110 record when recalling the file from disc.

Measurement Step 4: Set Up the Measurement
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When you are ready to measure a stored throughpuit file, go to Chapter 1 (for the linear resolu-
tion mode) or Chapter 2 (for the log resolution mode) and select the measurernent you wish to
perform on the throughput data. At this point, you also need to select windowing, averaging
and a new frequency span, if desired. Note that you cannct zoom (use a non-zero start
frequency) during the throughput measurement if you had zoomed during the throughput
session. For example, if the span during the throughput session was 0 - 10 kHz, you could
zoom at 5 - 6 kHz for the measurement. However, if you had zoomed during the session from
10 - 20 kHz, you must retain that span for the measurement. If you are using delayed triggering
to set the measurement starting point and you changed the frequency span, you should set the

trigger delay after changing the span because the delay (if entered in records) is converted to
seconds upon entry.

Overlap processing with averaging off operates differently when throughput is active. If
averaging is off (AVG OFF active), no overlap processing is achieved, regardless of the
“value of OVRLP%.

NOTE

If you are processing throughput data at a frequency span
other than the span at which ’the data were acquired, the
measurement is terminated if it encounters a gap in the data
coming from disc (resulting from a loss of real time during the
session,).

When the setup is ready, press the yellow START key. The TALK and LISTEN indicators in the
HP-1B group alternately flash to show that the file is being recalled from disc. Because indi-

vidual records are not triggered, single-channel phase displays for throughput measurements
are not accurate.
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USING CAPTURE BLOCKS AS THROUGHPUT FILES

Capiture blocks that have been stored on disc previously can be used as input to a throughput
measurement. Identify the stored capture block as the active file (Measurement Step 1), then

proceed as with a normal throughput measurement. Chapter 4 shows how to save captured
blocks to disc.
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THROUGHPUT SETUP CHECKLIST

Here are the steps to create a throughput file on disc, set up a throughput session, and then

measure the throughput file:

Create a 1.
file
2
Setup a 1.
throughput
session
2
3
4
5
6
7
8

Measure and 1.

analyze a

throughput 2.

file

Set file size: use THRUPT SIZE in the DISC FCTN menu (under
DISC). (page 6-6)

. Name and create the file: use CREATE THRUPT in the DISC

FCTN menu (under DISC). (page 6-7)

Activate throughput: activate LINEAR RES then THRUPT ON OFF
inthe MEAS MODE menu. (page 6-9)

. Select throughput channel(s): use CH 1&2 ACTIVE, CH 1 ACTIVE

or CH 2 ACTIVE in the SELECT MEAS menu.

. Set session length: use THRUPT LENGTH in the THRUPT

SELECT menu. (page 6-9)

. View the input signals, if desired: use the VIEW INPUT menu.

(page 6-10)

. Set up the inputs: refer to Chapter 7 for triggering, rahge, coupling,

calibrating and engineering units. See note regarding triggering on
page 6-11.

. Identify the active file: use ACTIVE FILE in the THRUPT SELECT

menu. (page 86-11)

. Start the session: press START THRUPT in the THRUPT SELECT

menu. (page 6-1)

. View the throughput header, if desired: press THRUPT HEADER

in the THRUPT SELECT menu. (page 6-12)
Identify the active file: use ACTIVE FILE. (page 6-13)

View the active file, if desired: use THRUPT TIME 1 and/or
THRUPT TIME 2 in the VIEW INPUT menu. (page 6-14)

. Setthe measurement starting point (if other than the beginning of

the file): use the TRIG DELAY menu. (page 6-14)

. Set up and start the measurement: refer to Chapter 1 or Chapter 2.
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PURPOSE OF THIS CHAPTER

The purpose of this chapter is to show you how to set up the HP 3562A's input section, the
group of six keys labeled "Input Setup.” This chapter shows you how to:

1. couple the inputs
2. set the input range

_ 3. set up triggering, including delayed triggering N
4. calibrate the input channels

5. use engineering units
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COUPLING THE INPUTS

WARNING

To assure operator protection, do not exceed + 42 Vpeak rel-
" ative to ground or 42 Vpeak between Channels 7and 2.

CAUTION

Do not ground the input channels when measuring from a low
impedance source; this could result in damage fo the device
under test because grounding the input channels connects
them through 2004 to chassis ground.

Because the HP 3562A's inputs are differential, they normally float with respect to ground.
However, you have the option of floating or grounding the inputs independently. Grounding
connects the input channels’ ground reference (the outside sheli of the BNC connectors)
through 2002 to chassis ground.

You can also specify ac or dc coupling for the inputs independently. With ac coupling, a series
capacitor is inserted to remove dc signals and drifts associated with dc from the input signals.
The 3 dB cutoff frequency for ac _cou_pling is less than 1 Hz. Press INPUT COUPLE to display

" the following menu:

CHANA
AC DC

CHAN 2

AC DC
FLOAT
CHAN1

GROUND
CHAN1

FLOAT

CHAN2

GROUND
CHAN 2

Selects ac or dc coupling for Channel 1.

Selects ac or dc coupling for Channel 2.

Floats Channel 1.

Grounds Channel 1.

Floats Channel 2.

Grounds Channel 2.
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SETTING THE INPUT RANGE

You have a choice between manually setting the input range or letting the HP 3562A automati-
cally set the range. The auto-range feature sets the range in response to the amplitude level
detected at the inputs; it adjusts the range so that the input level stays in the upper half of the
input range. Press RANGE to display the following menu:

CHANT | Allows you to set the range for Channel 1, from — 51 dBV

RANGE (3.99 mVpeak) to + 27 dBV (31.66 Vpeak).

AUTO 1 Activates autoranging on Channel 1 and allows it to adjust
UP&DWN the range in either direction.

AUTOA1 Activates autoranging on Channel 1 but allows it to

RNG UP increase the range only.

CHAN 2 Allows you to set the range for Channel 2, from — 51 dBV

RANGE (3.99 mVpeak) to + 27 dBV (31.66 Vpeak).

AUTO 2 Activates autoranging on Channel 2 and allows it to adjust
UP&DWN the range in either direction.

AUTO 2 Activates autoranging on Channel 2 but allows it to

RNG UP increase the range only.

When active, autoranging ¢ccurs wheriever the input signal level falls below half range or
exceeds full range, with several exceptions. it does notinterrupt averaged measurements, time
captures, or time throughputs. Auto ranging activity is indicated by flashing of the OVER
RANGE and HALF RANGE LEDs. Refer to Chapter 3 for an explanation of autoranging in the
swept sine mode. : :

Preventing autoranging from decreasing the range (AUTO 1/2 BRNG UP) is helpful for impact,
transient, and random noise measurements. When the input signal level drops momentarily
(e.g., between hammer impacts), this prevents the analyzer from immediately autoranging
down to the ambient noise level. If necessary, you can restart AUTO 1/2 RNG UP by momen-
tarily switching to AUTO 1/2 UP&DWN, then back to AUTO 1/2 RNG UP.

When entering a range in Vims or dBVrms, the peak-to-rms ratio of a sine wave is always used
to convert Vrms to Vpk. This differs source level, where the ratio matches the current source
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type. You can manually set the range (using CHAN 1 RANGE andfor CHAN 2 RANGE) any-
where from — 51 dBV (3.99 mVpeak) to +27dBV (31.66 Vpeak), where dBV is referenced to 1
Vrms. Note that you can set the range for both channels at once by entering the value immedi-
ately after pressing RANGE.

Setting the input range is critical for making distortion-free measurements. The input range
should be set at such a level that the input signal is at least 50% of the input range. You can
monitor this by ensuring that the green HALF RANGE indicator is on (flashing or steady), but
the red OVER RANGE indicator is not. [f HALF RANGE is off, the signal-to-noise ratio is less
than optimurm; if OVER RANGE is on, the measurement will be distorted. The message "“OV1”
or “OV2" at the top right corner of the trace indicates an overload occurred in the respective
channel. Figure 7-1 gives an example of the distortion introduced by an incorrect range setting.

X-500 Hz
Ya-995.528mY

F’?NEH SPEC1 10Av oxovl Ftop

Mag
Amount of Amplitude Error Caused
by Input Overange on Channel 2 o

0.0
Fxd Y O Hz ik
Yb=743.057mV
POHEE__S_PECE 10Av 0XQgvlp Ftop ova

Q.0 /
Fxd Y O Hz / ik

/
Overload Indicator

Figure 7-1  The Importance of Correct Input Range

If you are in the linear or log resolution modes, the AVG menu offers autornatic overload
rejection, which can reject any time record whose amplitude exceeded the input range; refer to
Chapter 1 (for linear resolution) or Chapter 2 (for log resolution). Also, the VIEW INPUT displays
can simplify setting the input range by allowing you to view the actual amplitude of the input
signals.

When using time throughput, overloads are indicated only during the throughput ses-
sion—not when data files are being read back from disc during a measurement. ’
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SETTING UP TRIGGERING

The HP 3562A's trigger function defines the conditions for acquiring a new time record. To set
up triggering, press SELECT TRIG to display the following menu:

TRIG Allows you to set the level at which the trigger will be acti-
LEVEL vated. The resolution of the trigger level is a function of
input range. If the trigger level is greater than the input
range for input triggering, the range becomes the trigger
level. External trigger level has hysteresys of 320 mV.

ARM Selects auto or manual arming of the trigger circuit.
AU MAN '
FREE Selects the free run trigger mode.
RUN
CHAN 1 Designates the signal on Channel 1 as the trigger signal.
INPUT The maximum trigger level you can set is limited to the

input range on Channel 1.

CHAN 2 Designates the signal on Channel 2 as the trigger signal,
INPUT The maximum trigger level you can set is limited to the
input range on Channel 2.

SOURCE Designates the source gating signal as the trigger signal.

TRIG Note that level and slope are not selectable with source
triggering. Source triggering is designed for use with the
source burst outputs because it erisures accurate trigger-
ing with these signals. The source gating signal is also
available at the rear panel SYNC OUT connector; see
“SYNC OUT (connector) in Chapter 12 for more

information.
EXT Designates the signal at the EXT TRIGGER front panel
— input as the trigger signal. This signal is limited to + 10
Vpeak. This input is always DC coupled.
SLOPE Determines whether the measurement triggers on the
+ — ~ positive or negative transition of the trigger signal through

the selected trigger level.

The trigger conditions are level and slope, as defined by TRIG LEVEL and SLOPE + —.
Whenever the designated trigger signal (except source triggering) passes through the spec-

ified level onthe specified transition, the trigger conditions are met, and the measurement
triggers.

Trigger level is limited to the current range setting for CHAN 1/2 INPUT triggering, to 4+ 10V for
EXT, and is irrelevant for FREE RUN and SOURCE TRIG.

7-5
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NOTE

External triggering does not operate reliably on signals below
500 mVpeak. With the Channel 1 or 2 inputs, triggering is pos-
sible at levels down to 32 dB below the current input range. If
the desired external trigger signal is less than 500 mVpeak, it
can be applied to either input channel, if the range is set
approximately and input channel triggering is used.

Manual Arming versus Auto Arming

Auto arming automatically resets the trigger after each time record is acquired. Manual arming
collects one time record when ARM (in the Status group) is pressed and the trigger conditions
are satisfied. The instrument does not look for the trigger signal until ARM is pressed. When
one record is acquired, the instrument then waits until ARM is pressed again. Free run trigger-
ing always overrides manual arming.

Delayed Triggering

The HP 3562A can pre-trigger up to 4095 samples (4094 for zoom) before and post-trigger up
to 102,400 samples after the trigger signal actually arrives. Pre-triggering is useful for impact
analysis to ensure that you have captured the entire impulse. Post-triggering is helpful when
analyzing systems with time delays because the measurement can wait until the desired signal
arrives. Delayed triggering is also used when recalling and measuring throughput fites from
disc (see Chapter 6 for more information on time throughput). Note that overload rejection does

not reject records used in counting post-trigger delay. Press TRIG DELAY to display the
following menu:

CHAN 1 Allows you to set the pre- or post-trigger delay for Channel
DELAY 1, using the Entry group.

CHAN 2 * Allows you to set the pre- or post-trigger delay for Channel
DELAY 2, using the Entry group.

The delay may be specified in microseconds, milliseconds, seconds, minutes, revolutions or
records. Enter negative numbers to specify pre-trigger delay. The resolution is 1/2048 of a
record {one sample). To find the current time record length for setting delayed triggering, press
STATE TRACE until the state is displayed and look under FREQ: REC LGTH. Delay is
rounded to the nearest At, and the actual delay used can be echoed by pressing CHAN 1/2
DELAY after the measurement. Free run triggering overrides trigger delays.
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CALIBRATING THE HP 3562A

The HP 3562A's calibration routine adjusts the gain and phase accuracy and common mode
rejection of the input channels to comply with the analyzer's specifications. It starts by applying
a known signal (internally) to the input channels. Next, it measures this known signal and

compares it to the channels’ responses. From these, it then generates calibration constants to
use in adjusting the input circuitry.

You can choose auto cal, which calibrates on a regular schedule, or single cal, which calibrates
only when you desire. To make the choice, press CAL to display the following menu:

AUTO Selects auto cal; see table 7-1 for the auto cal schedule.
ON OFF This softkey is reset to ON at power-up.
SINGLE Performs a single calibration.
CAL

Auto cal performs calibration according to the schedule in table 7-1.

Table 711 Auto Calibration Schedule

At power-on
8 minutes after power-on
1 hour after power-on

Every 2 hours thereafter

There are several exceptions to the auto cal schedule. Auto cal does not interrupt averaged
measuremertts, ime captures, time throughputs, auto math/auto sequence edits, or sweeps. If
source protect is on, calibration turns the source off during the cal, then turns it back on when
the cal is finished. Before starting lengthy measurements, turn auto cal off and perform a single
cal. Note that the gain and phase are still accurate after 2 hours unless a significant change in

the operating environmentt (temperature change, etc.) is experienced. Calibration activates AC
coupling and leaves it active,

If a cal failure should occur (the failure message will be displayed on the screen), refer servicing
to qualified personnel. A list of HP Sales and Support Offices is included at the end of this
manual.
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USING ENGINEERING UNITS

The HP 3562A can calibrate and display measurements using your own engineering units
(EU). For example, assume you have a accelerometer calibrated at 10 mV/G. You can tell the
HP 3562A fo calibrate its measurements at 10 mV/EU and label the display in Gs. Now you
can read the display directly and accurately in Gs. You can enter EU values and labels for the
two channels independently. Press ENGR UNITS to display the following menu:

EU VAL Selects engineering units for Channel 1. Press EU VAL

CHAN CHAN 1, then enter your calibration constant.

VOLTS Selects volts for Channel 1 and disables engineering units.

CHANT

EULBL Used to enter the label for Channel ‘I.engineering units.

CHAN1 ] See"Entering EU Labels.” The label can contain up to 5
— characters. Pressing this displays the alpha menu.

EU VAL Selects engineering units for Channel 2. Press EU VAL

CHAN 2 CHAN 2, then enter your calibration constant.

VOLTS Selects volts for Channel 2 and disables engineering

CHAN 2 units.

EU LBL Used to enter the label for Channel 2 engineering units.

CHAN 2 “See Entering EU Labels.” The label can contain up to 5

characters. Pressing this displays the alpha menu.

Engineering units labels replace “volts” on the vertical scale and in all applicable units menus.
The label also replaces the vertical units label on the screen. For example, if “METER” isthe
EU label and you select VOLTS?2 as the vertical unit, the display reads METEZ2 (truncated to 5
characters). Two-channel measurements display both EU labels.

EU VAL entries are limited to +1nV to + 1000V. The dB terminator choice is dB referenced to

1Vrms. The EV terminator softkey that appears in some menus is always linear, even if the trace
is displayed on a log scale. . .
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Entering EU Labels

When either EU LBL CHAN 1 or EU LBL CHAN 2 is pressed, the HP 3562A shifts into the
alpha mode to allow you to enter an alphanumeric label. In the alpha mode, all front panel keys
(except LINE and HELP) are converted to their blue labels, and the following menu is

displayed:
ENTER Saves the current alpha entry and exits the alpha mode.
SPACE Moves the cursor one space forward for editing. Use the
FORWRD 1t “BL" key to add blanks.
SPACE Moves the cursor one space backward without erasing
BACKWD any characters. To erase, use the BACK SPACE key.
INSERT When this is ON, characters are inserted at the cursor
ON OFF position. When it is OFF, new characters are written over
existing ones.
DELETE Deletes the character at the cursor position.
CHAR
CLEAR Clears the alpha entry from the cursor to the end of the
LINE line.
CANCEL Clears the current entry and exits the alpha mode.
ALPHA

It engineering units are selected but an EU label is not entered, the default labels EUT and EU2
are used. Note that EU labels are not displayed on the horizontal axis of orbits diagrams.
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Chapter 8

DISPLAY CONFIGURATION

PURPOSE OF THIS CHAPTER

The purpose of this chapter is to show you how to analyze measured data using the
HP 3562A’s display and marker features. It shows you how to:

1. Select the active trace

2. Format the display

3. Define the trace by selecting coordinates, units and scale

4. Select the display data—measurement display, input signals or instrument state
5. Usethe X, Y and special markers

8. Save and recall states and traces using the HP 3562A's internal memory (storage
in external disc memory is discussed in Chapter 11)
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THE HP 3562A DISPLAY

Figure 8-1 shows a plot of the HP 3562A's display and explains the various fields on the
screen. Some fields depend on display format (single, upper/lower, or front/back).

X-50kH2z AX~11,0xkHZ Y--50,747 AY=~2,354
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Figure 8-1 The HP 3562A Display
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SELECTING THE ACTIVE TRACE

The three keys in the Active Trace group select the active trace. Pressing A activates trace A
and fluminates the indicator above that key. Pressing B activates trace B and illuminates the
indicator above that key. Pressing A&B activates both traces and illuminates both indicators.

Selection of the active trace is important because most dispay functions, including markers,
math, coordinates, scale and Y-axis units, apply only to the active trace(s). in addition to select-
ing the active trace, these three keys may be used to return a measurement display after a
table has been displayed.

FORMATTING THE DISPLAY

The three keys in the Display Format group determine the format of the display.

SINGLE shows the active trace in a full 7 cm display. If both traces are active, trace A is
displayed and becomes the active trace.

UPPER LOWER divides the screen into two 3 crn displays. If both traces are active, trace A is
displayed on the upper grid, and trace B is displayed on the lower grid. If one trace is active, it
is displayed on both grids. The labels for the active trace(s) are highlighted.

FRONT BACK superimposes both traces in a 6.5 cm display. The display height is reduced
slightly to allow room for the extra annotation at the top of the screen. The active trace and its
annotation are highlighted. If both traces are active, trace A is highlighted.

Three keys and their associated menus define the active trace(s). COORD selects the display
coordinates, including the choice between linear and logarithmic X-axis, to show different
.. aspects of the measurement data. SCALE defines the horizontal and vertical scales. UNITS
selects the horizontal and vertical units in which the traces are displayed.

COMBINING COORDINATES AND UNITS

The HP 3562A was designed to provide maximum flexibility in arranging the display to best fit
your measurement needs. As a result, it can provide many combinations of units and coordi-
nates. Some of these combinations yield unconventional resuits, so you should verify each
combination. Refer to the coordinate and units fields on the display when interpreting each
trace. Figure 8-1 at the beginning of this chapter shows where these fields are on the display.
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SELECTING DISPLAY COORDINATES

Display coordinates may be selected before or after the measurement is made. Changing
coordinates changes only the displayed trace; it does not alter or destroy any measurement
data. Coordinates cannot be selected for the ORBITS TivsT2 and DEMOD POLAR displays.
Press COORD to display the following menu:

MAG
(d8)

MAG
(dBm)

MAG
(LOG)

MAG
(LIN)

PHASE

REAL-
IMAG

NEXT

Defines the vertical axis as magnitude displayed in dB
(deciBels).

Defines the vertical axis as magnitude displayed in dBm
(deciBels referenced to 1 milliwait). After pressing MAG
(dBm), you can enter an impedance value that matches
the impedance of your input signal. The dBm coordinate
must be referenced to a known impedance (traditionally
500), so the analyzer needs to know the impedance of
your inputs. The default value is 50Q. See note 3 at the
end of this menu.

Defines the vertical axis as linear magnitude on a log
scale.

Defines the vertical axis as linear magnitude on alinear
scale.

Defines the vertical axis as phase in degrees. The phase
center value can be entered after pressing PHASE. See
note 1 at the end of this menu.

Displays the real portion of complex measurement data. T e

Displays the imaginary portion of complex measurement
data.

Displays the second level of the COORD menu.
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Pressing NEXT in the COORD menu displays the following menu:

NYQUST Configures the display as a Nyquist diagram (imaginary
vs. real).
NICHOL Contigures the display as a Nichols plot (log magnitude

The defaultis 0 degrees.

vs. phase). After pressing NICHOL, you can enter the the
phase center of the X-axis, from —180to +180 degrees.

LOG X Selects a fogarithmic horizontal axis. This softkey is not

2 atthe end of this menu.

applicable to time or amplitude domain displays. See note

LIN X Selects a linear horizontal axis. See note 2 at the end of
this menu..
RETURN Redisplays the first level of the COORD menu.
NOTE 1

The appeararnice of the phase display depends on the Y-axis
scaling; see “‘Scaling the Display’’ later in this section. Sin-
gle-channel phase is referenced to the middle of the time
record for the Hann, userdefined, flat top; and the beginning
of the record for force, exponential and uniform windows.
Phase’s not calibrated for time capture and time throughput
measurements.

NOTE 2

Ifa trace s originally measured or synthesized with linear res-
olution then converted fo a log scale using LOG X, points in
the resultant trace will not be distributed proportionately. To
achieve true log distribution, the ariginal trace must have log
resolution. The converse is true for converting log traces to
linear scale using LIN X.

NOTE 3

MAG (dBm) selects dBm for power spectra and dB for fre-
guency response. If a frequency response is displayed when
MAG (dBm) is pressed, dBm is still selected for subsequent
power spectra.
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SELECTING UNITS

The UNITS key allows you to select the horizontal and vertical units and enter trace titles. As
with coordinates, changing the units does not alter or destroy any measurement data. Press
UNITS to display the following menu:

P SPEC Displays the power spectrum units menu, which sets the
UNITS units for power and cross spectrum displays. See " The
Power Spectrum Units Menu" following this menu.

L SPEC Displays the linear spectrum units menu, which set the
UNITS urits for Inear spectrum displays. See *The Linear Spec-
trum Units Menu'* following this menu.

SWEPT Displays the swept units menu, which sets the units for
UNITS power and cross spectrum displays in the swept sine
mode. See “The Swept Units Menu" following this menu.

Hz Selects Hertz (or seconds for time domain traces) as the
(Sec) horizontal unit. This softkey does not apply to amplitude
domain displays.
RPM Selects RPM (or seconds for time demain traces) as the
(Sec) horizontal unit. The X-axis is scaled in seconds in the time
domain. This softkey does not apply to amplitude domain
displays.
Orders Selects orders (or revolutions for time domain traces) as
(Revs) the horizontal unit. This is normally used with external

- sampling; refer to Chapters-, 2-or 4 (depending on the
mode) for more information. This softkey does not apply to
amplitude domain displays. ‘

Orders Used to enter Orders calibration in Hz/Ord. The calibra-
CAL tion is stored in nonvolatile memory and is not affected by
power-down or reset. This display unit does not affect the
sampling frequency. .

TRACE Displays the alpha mode menu and allows you to enter a
TITLE trace title. See “Trace Title’' following this menu.
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The Power Spectrum Units Menu

Power spectrum units apply to power and cross spectrum displays in the linear resolution, log
resolution and time capture modes. After a selection is made, all power and cross spectrum
displays in these three modes are in those units. Note that power spectrum units apply only to

these displays and do not affect any other displays. To select these units, press UNIT'S, fol-
lowed by P SPEC UNITS to display the following menu:

VOUTS Selects volts (peak) as the basic amplitude unit.
PEAK
VOLTS Selects volts (rms) as the basic amplitude unit.
RMS
VOLTS Displays the trace in volts.
VOLTS? Displays the trace in volts2.
VI Hz Displays the trace in volts divided by square root of equiv-
(v PSD) alent filter bandwidth.
V2/Hz Displays the trace in volts? divided by equivalent filter
(PSD) bandwidth (power spectral density).
V2g/Hz Displays the trace in volts? times record length divided by
(ESD) equivalent filter bandwidih (energy spectral density).
L 7
. RETURN_ | Redisplaysthe UNITS menu."
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The Linear Spectrum Units Menu

Linear spectrum units apply to linear spectrum displays. After a selection is made, all linear
spectra are displayed in those units. Note that linear spectrum units apply only to these dis-
plays and do not affect any other displays. To select these units, press UNITS, followed by
L SPEC UNITS to display the following menu:

VOLTS
PEAK

YOLTS
RMS

VOLTS?

Vi Hz
(/" PSD)

RETURN

Selects voits (peak) as the basic amplitude unit.
Selects volts (rms) as the basic amplitude unit.

Displays the trace in volts2.

Displays the trace in volts divided by square root of equiv-
alent filter bandwidth.

Redisplays the UNITS menu.

The Swept Units Menu

Swept units apply to power and cross spectrum displays in the swept sine mode. After a
selection is made, all power and cross spectrum displays in the swept sine mode are in those
units. Note that swept units apply only to these swept sine displays and do not affect any other
displays. To select these units, press UNITS, followed by SWEPT UNITS to display the foliow-

ing menu:

VOLTS
PEAK

VOLTS
RMS

VOLTS
VOLTS?

RETURN

Selects volts (peak) as the basic amplitude unit.

Selects volts (rms) as the basic amplitude unit.

Displays the trace in volts.
Displays the trace in volts2.

Redisplays the UNITS menu.

NOTE

MAG (dB) provides a faster display when used with the
VOLTS? unit, as opposed to the VOLTS unit. '
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SELECTING UNITS

This softkey is used to enter trace titles. Titles can contain up to 20 alphanumeric characters
and are plotted along with the display. When TRACE TITLE is pressed, the instrument shifts
into the alpha mode, in which all front panel keys (except LINE and HELP) are converted to
the blue labels under them. The START key, for example, becomes *‘C” in the alpha mode.
Titles are erased at power-down and after reset. Here is the alpha mode menu that appears
when TRACE TITLE is pressed:

ENTER

SPACE
FORWRD

SPACE
BACKWD

INSERT
ON OFF

SO DELETE
g CHAR

CLEAR
LINE

CANCEL
ALPHA

Saves the current alpha entry, displays it under the active
trace, then exits the alpha mode.

Moves the cursor one space forward without erasing any
characters. Use the “BL" key to add blanks.

Moves the cursor one space backward without erasing
any characters. To erase, use BACK SPACE.

When this is ON, characters are inserted at the cursor

position. When it is OFF, characters are written over exist-

ing characters at the cursor position.

Deletes the character at the cursor position.

Clears the alpha entry from the cursor position to the end
of the line.

Exits the alpha mode without changing the trace title.
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SCALING THE DISPLAY

The horizontal and vertical axes offer several scaling options. You can explicitly enter minimum
and maximum values for either axis, or the HP 3562A can auto scale to obtain the optimum
display. In addition, the scale can be setto the current X and Y marker bands. Note that several
of the SCALE softkeys are duplicated in the X and Y marker menus for convenience. Press
SCALE to display the following menu:

XFIXD Used to enter the X-axis scale values. Press X FIXD
SCALE SCALE then enter the minimum and maximum values
separated by a comma (,). A single eniry sets the right
side of the scale. You can also press this to fix scales
defined by auto scaling.

X MRKR Scales the X-axis to the current X marker band. See “The

SCALE X Marker" later in this chapter for information on setting
up the band.

XAUTO Automatically scales the X-axis to display all of the meas-

SCALE ured data. To fix a scale defined by autoscaling. press X
FIXD SCALE.

Y FIXD Used to enter the Y-axis scale values. Press Y FIXD

SCALE SCALE then enter the minimum and maximum values

separated by a comma {,). A single entry sets the top of
the scale. You can also press this to fix scales defined by

autoscaling.
Y MRKR Scales the Y-axis to the current Y marker band. See "'The
SCALE Y Marker' later in this chapter for information on setting
up the band.
Y AUTO Automatically scales the Y-axis to obtain the optimum dis-
SCALE play and activates the autoscaling mode. To fix a scale

defined by autoscaling, press Y FIXD SCALE.

Y DFLT Selects the Y default scale, which is defined by the current
SCALE input range, amplitude units and measurement display.
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Y-axis Scaling

Y-axis scaling operates in one of two modes: auto or fixed. Vertical autoscaling (selected with Y
AUTO SCALE) checks the active trace every time it is changed or updated to ensure that the
vertical scale is providing the optimum display. Pressing Y AUTO SCALE scales the trace
immediately and leaves the display in the autoscale mode. Y DFLT SCALE, Y MRKR SCALE
andY FIXD SCALE explicitly define the vertical scale. When one of these three softkeys is
pressed, the display leaves the auto scale mode and stays fixed at the selected values. To
determine whether the display is in auto or fixed scaling, look at the bottom of the Y axis on the
display; if “Fxd Y or “Fxd XY"' is displayed, the scale is fixed. If not, Y-axis autoscaling is
active. To leave autoscaling in the last scale it defined, press Y FIXD SCALE.

X-axis Scaling

X-axis scaling also operates in the auto or fixed mode, but the X-axis auto scale operates in a
different manner than the Y-axis. X AUTO SCALE sets the horizontal scale to match the fre-
quency span (for frequency domain dislays), the time record length (for time domain displays),
or amplitude range (for amplitude domain displays). X AUTO SCALE also activates the auto-
scaling mode and changes the scale whenever the span, record length or amplitude range is
changed. X FIXD SCALE and X MRKR SCALE explicitly define the horizontal scale. When
either of these is pressed, the display leaves the auto scale mode and stays fixed at the
selected values. To determine whether the display in auto or fixed scaling, look at the bottom of
the Y-axis on the display; if “Fxd X" or “Fxd XY is displayed, the scale is fixed. If not, X-axis
autoscaling is active. To leave auto scaling in the last scale it defined, press X FIXD SCALE.

The Nichols, Nyquist, ORBITS T1vsT2, and DEMOD POLAR displays have special scaling
characteristics since they are three-dimensional displays. The X and Y scaling softkeys operate
on the horizontal and vertical axes, not on the third axis. On the Nichols display, for example, X
FIXD SCALE sets phase on the X-axis, not freauency. The third axis is adjusted automatically
when either the X- or Y-axis is adjusted. Note also that adjusting the X-axis on Nyquist, orbits,
and demod polar autornatically adjusts the Y-axis, and vice versa. This is done to maintain the
display’s aspect ratio.

With the Nyquist, orbits, and demod polar displays, Y DFLT SCALE sets the center of the
display to 0,0 and puts all measurement data on the screen and sets the minimum and max-
imum scales depending on input range. Y AUTO SCALE also puts all data on the screen, but
sets the center of the display to the center of the data. For the Nichols display, ¥ DFLT SCALE
sets the Y scale to the MAG (dB) scale and fixes the X scale to its current value. X and Y AUTO
SCALE adjust their respective scales for an optimum display.
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SELECTING DISPLAY DATA

The Select Data keys provide three choices of display data: measurement displays, view inputs
and the state display.

MEAS DISP selects measurement displays. The menu displayed with this key depends on
the measurement mode selected; refer to Chapters 1-4 (depending on the current mode) for
more information. Note that displays shared by two modes are not changed when the mode is
changed from one to the other.

VIEW INPUT lets you display the input signals before they are filtered to the current frequency
span and before they are measured. Appendix E shows how these displays are derived and
how they differ from measurement displays. The view input displays are useful when you need
to verify the presence of an input signal or compare the input signal with the measurement
display. The menu displayed with this key also depends on the mode selected; refer to
Chapters 1-4 (depending on the mode selected) for more information.

STATE/TRACE toggles between the instrument state display and a measurement or view
input display. Figure 8-2 shows the state display at power-on (after completion of the self-test).

Mode
Measurement
. /. s
) Linear Resolution
Window,
MEASURE: CHAN 1 CHAN 2
Freq Resp Freq Resp
Averaging WINDOW: CHAN 1 CHAN 2
\ Hanning Hanning
£ .
AVERAGE: TYPE # AVGS OVEALAP TIME AVG AfTimes Narrowband. Correction
Frequency Avg oft 10 ox orf Factor for Selected Window
W FREQ: CENTER SPAN B A
50 kHz 100kH
800 z 187 Hz
Span __:ggm,;il 5 o1us /Coupling and Grounding
TRIGGER: TYPE LEVEL SLOPE PREVIEW ' )
REC LGTH / Fresrun 0.0 Vpk Pos Off :
= ’ | Trigger Delay
2048 INPUT:  RANGE ENG UNITS COUPLING DELAY ~& ]
1024 for zoom Triqgerin CH 4 AutoAng 1.0 V/EU DC (F1t) 0.0 S
ggering CH 2 AutoAng 1.0 V/EU DC (F1t) 0.0 S
| — DC Offset
SOUACE:  TYPE LEVEL OFFSET &
Input Setup Andm Noise 0.0 Vpk 0.0 Vpk
Source EU Calibration \ Source Level

Figure 8-2 The Instrument State Display at Power-On
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USING THE MARKERS

The HP 3562A offers both horizontal (X-axis) and vertical (Y-axis) markers, as well as several
special marker functions. The markers can be used to magnify a narrow portion of a trace,
identify a band or region, curve fit inside a band, adjust the horizontal and vertical scales,
measure relative to fixed reference, or highlight items such as harmonics and sidebands. In
addition, the MARKER VALUE key in the Entry group works in conjunction with the markers
to simplify numeric entries by entering values that are identified on the display.

The knob in the Marker group is assigned to move the miarker that is currently active. The
active marker is identified by the indicators above the X and Y keys.

The X marker is tied to the displayed trace data, while the Y marker is tied to screen locations.

Because of this, minor rounding discrepancies may occur when the markers are positioned at
the same point.

Creating Marker Bands

Bands are created in one of two ways:

1. After pressing X, Y, X VALUE or Y VALUE, enter the minimum and maximum

values separated by a comma. For example, pressing X VALUE 10,20 kHz sets -
up an X marker band from 10 to 20 kHz.

2. Activate either marker then use the HOLD X or HOLD Y softkeys to expand the
band from the single dot (Xy or line (Y). i

To erase marker bands and return the single dot or line, refer to the descriptions of HOLD X
OFF and HOLD Y OFF in the following sections.

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



Chapter 8—Display Configuration
THE X MARKER

THE X MARKER

Pressing X in the Marker group activates the X marker. When it is activated, the X marker
appears as an intensified dot which is moved across the trace with the Markers knob: Pressing
X also displays the following menu: )

VALUE

X MRKR
SCALE

XAUTO
SCALE

SCROLL
ON OFF

: HOLD X
; CENTER

HOLD X
RIGHT

HOLD X
LEFT

HOLD X
OFF

Used to move the X marker to a explicit point on the hori-
zontal axis. The units softkeys displayed after you enter
the value are determined by the current horizontal units.
To set up a band, enter the minimum and maximum val-
ues separated by a comma. You can also enter X values
immediately after pressing the X key.

Scales the horizontal axis to the span currently defined by
the X marker band (see the HOLD X softkeys below). No
information is lost when the display is scaled; the original
scale can be returned by pressing X AUTO SCALE.
Pressing this with a single X marker results in a scaled
display centered about the marker position.

Scales the X-axis to display all measured data.

" Allows you to scroll the complete trace through the magni-

fying “‘window"' of an X marker band. See the HOLD X
softkeys and “An Example of Scrolling" following this
menu.

Causes the X marker to split and expand symmetrically
around its original position as the knob in the Entry group
is rotated. The two vertical lines outline the band. See
"*Using the X Marker Bands'' later in this chapter.

Causes the X marker to split and expand to the left as the
knob in the Entry group is rotated. The two vertical lines
outline the band. See “Using the X Marker Bands"' later
in this chapter.

Causes the X marker to split and expand to the right as
the knob in the Entry group is rotated. The two vertical
lines outline the band. See "'Using the X Marker Bands”’
later in this chapter.

To move a band across the display while maintaining its
current width, press HOLD X OFF, then move the band
with the Marker knob. To erase a band and restore the
single X marker det, activate one of the HOLD X softkeys,
then turn the knob until the band contracts to a single line
and press HOLD X OFF.
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Figure 8-3a shows a measurement made at 0—100 kHz. A 10 kHz wide X marker band was
created using HOLD X CENTER; the band is shown from 45 to 55 kHz in figure 8-3b. Figure
8-3¢ shows this 10 kHz band magnified using X MRKR SCALE. Finally, SCROLL ON OFF was
toggled ON, then the entire 0—100 kHz trace was viewed, 10 kHz at a time, using the knob in
the Marker group. Figure 8-3d shows the trace scrolled through 5 to 15 kHz. Note that scrolling
follows the time or frequency axis in displays with more than two axes.
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m
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m
/DAv|
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Fxd X 4Sk Hz 55k
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Figure 8-3 Using X Marker Scrolling
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THE Y MARKER

Pressing Y in the Marker group activates the Y marker. When the Y marker is activated, it
appears as a single horizontal line which is moved along the vertical axis with the Markers
knob. Pressing Y also displays the following menu:

Y
VALUE

Y MRKR
SCALE

Y AUTO
SCALE

Y DFLT
SCALE

HOLDY
CENTER

HOLDY
UPPER

HOLDY
LOWER

HOLD Y
OFF

I

Used to move the Y marker to an explicit point on the
vertical axis. The units softkeys displayed after you enter
the value are determined by the current amplitude units
and coordinates. To set up a band, enter the minimum
and maximum values separated by a comma. You can
also enter Y values immediately after pressing the Y key.

Scales the vertical axis to the span currently defined by
the Y marker band (see the HOLD Y softkeys below). No
information is lost when the display is scaled; the original
scale can be returned by pressing Y DFLT SCALE
(assuming the trace hasn't changed.) Pressing this with a
single Y marker puts the marker level at the top of the
display.

Automatically scales the vertical axis to obtain the
optimum display.

Select the Y default scale, which is determined by the
input range setting, measurement display and
coordinates.

Causes the Y marker to split and expand symmetrically
around its original position to form a band as the Markers

- knob is rotated. C e

Causes the Y marker to split and expand downward to
form a band as the Markers knob is rotated.

Causes the Y marker to split and expand upward to form
a band as the Markers knob is rotated.

To move a HOLD Y band along the vertical axis while
maintaining its current width, press HOLD Y OFF, then
move the band with the Marker knob. To erase aband .
and restore the single Y marker, activate one of the HOLD
Y softkeys, then turn the knob until the markers contract to
a single line, then press HOLD Y OFF.
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RELATIVE MARKER MEASUREMENTS

The HOLD Xand HOLD Y marker bands are also used to measure points on the display
relative to a fixed reference. As an example, here are the steps to measure the amplitude level

of a harmonic relative to the fundamental:
1. Activate the Y marker and move it to the peak of the fundarmental.

2. Press HOLD Y UPPER to activate the Y marker band.

3. Rotate the Markers knob until the band spreads from the fundamental to the
harmonic in question.

4. The absolute amplitude of the fundamental is displayed as 'Y =" and the ampli-
tude of the harmonic relative to the fundamental is displayed as “AY =." These
readouts appear at the top of the screen.
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THE SPECIAL MARKER FUNCTIONS

The special marker functions provided by the HP 3562A are harmonic and sideband markers,
a variety of special calculations, and peak search. These functions operate with the X markers
in both single and band modes. Press SPCL MARKER to display the following menu:

XFCTN Deactivates all special marker functions.
OFF
HMNC Activates the harmonic marker and displays its menu. See
ON “The Harmonic Markers" following this menu.
SBAND Activates the sideband marker and displays its menu. See
ON “The Sideband Markers™ following this menu.
SLOPE Calculates and displays the slope at the current X marker

position. If an X marker band is active, the least squares
average of the slopes inside the band is calculated. Slope
on log Y-axes is read out as Log Y/x-axis unit; slope is not
available on Nyquist or Nichols.

FREQ & Calculates and displays the resonant frequency and

DAMP damping values in the active trace using a 1V2 degree of
freedom curve fitter. The calculation is made inside the X
marker band if it is active, or 20 points on both sides of the
active single X marker if a band is not active. For accurate
values, the marker band (or the 20 points), should cover
at least the 3 dB bandwidth. This works only forfrequency
response displays. ‘

POWER Calculates and displays the power contained in the cur-
rent X marker band or in the entire trace if a band is not
active. For frequency domain displays that have units,
POWER shows energy (if the ESD unitis selected) or
power (for all other units). Energy is always expressed as
peak, and power is expressed as rms. For all frequency
domain displays, the POWER marker compensates for
the effect of the window.

MRKR— Moves the marker to the highest amplitude point on the

PEAK active trace. If more than one point is at the highest ampili-
tude, the marker moves to the leftmost point. If an X
marker band is active, the single marker moves to the
highest point in the band.

AVG Calculates the average value over the portion of the active
VALUE trace enclosed by the current X marker band or the entire
trace if a band is not active.

NOTE

To pause view input displays for stable marker readouts,
press VIEW OFF (VIEW INPUT menu).

Note that for computationally-intensive functions (such as slope) the marker display jumps
across the trace as you rotate the Markers knob, rather than calculating across. '
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The Harmonic Markers

Chapter 8—Display Configuration
THE SPECIAL MARKER FUNCTIONS

These markers highlight a fundamental frequency and its first twenty harmonics. To actnvate the
harmonic markers, press HMNC ON to display the following menu:

FNDMTL
FREQ

HMNC
POWER

THD

Used to enter the frequency of the fundamental, Press
FNDMTL FREQ, then enter the frequency using the Entry
group. The range of fundamental frequenciesis 010 100
kHz.

Shows the harmonic power in the area outlined by the X
marker band. If a band is not active, the power in all 20
harmonics is calculated. See “The X Marker'” for informa-
tion on the X marker bands. Only harmonics onthe
screen are included.

Shows the percentage of total harmonic distortion gener-
ated by the harmonics identified with the harmonic
marker. This reads out in dB for log magnitude traces and
% for linear magnitude traces. Only harmonics on the
screen are included.

Deactivates the HMNC POWER and THD calculations.
This does not affect the harmonic markers themselves.

Redisplays the SPCL. MARKER menu.

The Sideband Markers

The sideband markers highlight a cartier frequency and the first ten sidebands on each side of
the carrier. You can specify the carrier frequency and the sideband increment. Press SBAND
ON to activate the sideband markers and display the following menu:

CRRIER
FREQ

SBAND
INCRMT

SBAND
POWER

CALC
OFFE

RETURN

Used to enter the carrier frequency. The default value at
power-on and after reset is 5 kHz.

Used to enter the sideband increment. This value is used
to calculate the sideband frequencies based on the car-
rier frequency. The default value at power-on and after
resetis 2.5 kHz.

Calculates and displays the power contained in the area
outlined by the X marker band. If the band is not active,
the power in all 20 sidebands is calculated. Only side-
bands on the screen are included.

Deactivates the SBAND POWER calculation. This does
not affect the sideband markers themselves,

Redisplays the SPCL MARKER menu.
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SAVING AND RECALLING STATES AND TRACES

SAVING AND RECALLING STATES AND TRACES

The HP 3562A can save up to five instrument states and two data trace displays inits internal
memory. (Refer to Chapter 11 for saving states and traces in disc memory.) The current state is
stored in nonvolatile memory at power-down and may be recalled later. Only the information in
the instrument state display is saved. Coordinates, for example, are not saved. A triangle pre-
ceding the measurement display name indicates that the trace has been recalled from
memory. :

The five states and data trace #1 are saved in nonvolatile memory as well. Data trace #2 is
erased when power is removed or the instrument is reset. It is recommended that you save the
state when saving a trace so that you can later recall the trace into the same instrument state.
Time buffer and demod preview displays cannot be saved in local memory. Press SAVE
RECALL to display the following menu:

RECALL Recalls the state the instrument was in when power was
PWR DN last removed.
RECALL Recalls a saved instrument state; press RECALL STATE#,
STATE# then enter the number (from 1to 5) under which the state
was stored.
SAVE Saves the current instrument state; press SAVE STATE#,
STATE# then enter the number (from 1to 5) under which you want

the state to be saved. Note that any information previously
saved under this number will be erased.

RECALL Recalls a saved data trace display; press RECALL DATA
DATA # #, then enter the number (1 or 2) under which the display
was saved.
SAVE Saves the current data trace display; press SAVE DATA #,
DATA # then enter the number (1 or 2) under which you want the

display to be saved. Note that any information previously
saved under this number will be erased.

NOTE

When you save a trace while the display is the upper/lower or
front/back formats, only the active trace (or Trace A if both are
active) is saved in memory.
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Chapter 9

PURPOSE OF THIS CHAPTER

This chapter shows you how to use the HP 3562A’s math, auto math, frequency response
synthesis and curve fit features—the Operators group. It assumes you are familiar with the
basic operation of the instrument (at the minimum you should be familiar with Chapters 1
and 8).

WAVEFORM MATH

The HP 3562A offers a number of waveform math capabilities, including:

Algebraic (+,-,+, %)
Square root
Reciprocation

- Negation - o
Integration/differentiation -
Complex integration/differentiation
Open-loop from closed-loop response
Red part
Complex conjugation
Logarithm and antilogarithm

FFT and inverse FFT
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Chapter 9—Data Operations

WAVEFORM MATH

Waveform math operates on the data block represented by the displayed trace, not on the
trace itself. An example of each type of operation is provided after the following description of
the MATH menu. These operations apply to the active trace(s); if both traces are active, the
selected operation applies to both. With the exception of the algebraic operations, the calcula-
tion is performed immediately after the operation is selected. To enter complex values, enter
the real and imaginary parts separated by a comma. Floating point numbers are represented
by 24-bit mantissas and 8-bit exponents; their numeric range is +10+38, integers are repre-
sented in 2's complement, 16-bit form; with a numeric range of —32,7681to + 32, 767.

The results of waveform math are noted on the display with M: precedirg the display label.
For example, if you add a constant to a frequency response trace, the iabel becomes
M:FREQ RESP. Also, the V and V2 units are displayed as (V) and (V2) to indicate that the
original units have been replaced.

The error message “‘Trace Not Compatible” is displayed if you attempt math on incompatible -
traces. The operations not allowed are:

1. ADD,SUB,MPY,DIV on 2 traces where the domain, linflog x-scale, or number of
elements do not match

2. jwandijw-ton noh-frequenoy domain traces
3. FFT and FFT-1 onog x-axis, histogram/PDF/CDF, orbits, or demod polar
4. Any math on time capture buffer or demod preview displays.

Pressing MATH displays the following menu:

ADD Selects addition; see “*Algebraic Operations.”
SUB Selects subtraction; see "‘Algebraic Operations.”
MPY Selects multiplication; see “*Algebraic Operations.”
Dlv Selects division; see “*Algebraic Operations.”’
SQUARE Calculates and displays the square root of the active trace;
ROOT see '‘Square Root.”
RECIP Reciprocates the active trace; see ‘'Reciprocation.”
NEGATE Negates the active trace; see ‘Negation."”
NEXT Displays the second level of the MATH menu.
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WAVEFORM MATH

Pressing NEXT in the previous menu displays the following menu:

DIFF
w
INTGRT

INTGRT
INIT=0

jo-t

T
1T

NEXT
RETURN

Differentiates the active trace; see "'Differentiation/
Integration.™

Multiplies the active frequency domain trace by jo; see
“*Artificial Differentiation/Integration.”

Integrates the active frequency domain trace; see ' Differ-
entiation/ Integration.”

Integrates the active trace without including the first bin;
see "'Differentiation/Integration.”

Divides the active trace by jw; see "Artificial Differentia-
tion/Integration.”

Calculates open-loop response from measured close-
dloop response, where T is the active trace; see “Cal-
culating Open-Loop Response.” T must be positive.

Displays the third level of the MATH menu.

Redisplays the first level of the MATH menu.

Pressing NEXT in the previous menu displays the following menu:

REAL
PART

COMPLX
CONJ

LN OF
DATA

LN~ OF
DATA
FFT
FFT-

RETURN

Displays the real part of complex measurement data; see
“Real Part.”

Caleulates the complex conjugate of the active trace; see
*Complex Conjugation.”’

Calculates the logarithm of the active trace; see “'Logs
and Antilogs.”

Calculates the antilogarithm (exponential) of the active
trace; see “‘Logs and Antilogs."

Calculates the fast Fourier transform (FFT) of the active
trace; see “FFT and Inverse FFT."

Calculates the inverse FFT of the active trace; see "FFT
and Inverse FFT.”

Redisplays the second level of the MATH menu.
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WAVEFORM MATH

Algebraic Operations

The algebraic operations (ADD,SUB, DIV,MPY) require three steps:
1. Select the active trace as the first operand.
2. Selectthe math operatbn.
3. Select a displayed or stored trace or a numeric constant as the second operand.

When the operation is selected, the following menu is displayed to allow you to choose the
second operand:

ENTER Used to enter a numeric constant as the second operand.

EXP Used to enter a numeric constant in exponential notation.
Numbers entered before EXP is pressed are the base,
and number entered after are the exponent. For example,
100000 isentered as 1 EXP 5. '

TRACE Selects trace A as the second operand.
A

TRACE Selects trace B as the second operand.
B

SAVED Selects saved data trace #1 as the second operand. See
1 "*Saving and Recalling States and Displays” in Chapter 8

for information on the saved traces.

SAVED Selects saved data frace #2 as the second operand. See
2 “Saving and Recalling States and Displays" in Chapter 8

for information on the saved traces.

CANCEL Cancels the math operation:

NOTE

To divide log magnitude traces, use the DIV softkey, not SUB.
A log magnitude trace is strictly a function of the display. The
data are stored in linear format, so division is required.
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WAVEFORM MATH

Figure 9-1  shows an example of adding two traces.

BYNTHZAYS Pola Zer.

* SYNTHERIR Pola Zar
~144 ~153
“B
5.0
/o
— P
-202
S e TooR s
o peas Pole Zur \ Added

ARN
- Together N
N / Equal -—/ \ / AN

~R0&!

-198
o Hx Took °

Hz 160k

Figure 9-1  Addition
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WAVEFORM MATH

Square Root

SQUARE ROOT calculate the square root of each point in the active trace; figure 9-2 shows an
example. Note that computing square root of a negative function dues not yield an imaginary

result.

FREQ RESP
25.0

10Av

OX0v1 Hann

da8

\

/—v/

—75.0r

[s]
M: FREG_RESP
25.0

10Av

0Xov1 Hann

2k

a8

~75.0

Fxd Y O

2k

Square Root of This Trace
Equals This Trace

Reciprocation

Figure 9-2 Square Root

RECIP divides each point in the active trace into one; figure 9-3 shows an example.

FAEQ RESP
25.01 -

10Av

0X0ov] Hann

a8 /\
|1 \\\
A
-75.0
2 Fiz 2k Reciprocal of This Trace
4 FREQ_RESP 10Avg  0XOvlp Hann Equals This Trace
d8 \\*\
s
\ //'—”—
~25.0 “
[) Hz 2k
Figure 9-3  Reciprocation
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WAVEFORM MATH

Negation

NEGATE individually multiplies the real and imaginary parts of the measurement data by
minus one; figure 9-4 shows an example.

W FREQ RESE 104V OX0vip Hann rREQ AESe 10Av 0xovlp Hann
23,0 25,0

an vd dn v

e Frequency Response Magnitude —
Trace Not Affected ‘[

-73.0

™

x
;O
i
4

104y XOvip  Mann FREQ RESP 10Av. x0vlp  Henn
2.0 7.0

Feal

Real Part of Measurement is
Negated

Figure 9-4 Negation

Differentiation/Integration

DIFF differentiates the active trace by calculating the difference between adjacent points onthe —— -——-  -— -
X-axis, then divides each difference by the bin spacing; figure 9-5 shows an example.

SYNTHESIS Paole Zero
10,0
d8 ‘
/
6.0 N
0 Az 106k
b SyNTHES TS Pole Zero . Trace B is the Derivative of
) Trace A
L
a8 =
ﬂ\‘
~128
5 iz 160k

Figure 8-5 Differentiation
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WAVEFORM MATH

INTGRT integrates the active trace by summing the discrete areas contained at each point
on the display. Figure 9-6 shows an example of integration. INTGRT sums all points, while
INTGRT INIT = 0 initializes the first point to zero. INTGRT and INTGRT INIT = 0 should be
used on time domain traces.

X-250,0mSec
Ya-1,02228 V

Trace B is the Numeric integral of Trace A FILT TIMEs 0X0v1p

Real

v

0.0
Fxd Y 0.0 Sac S12m
Yb~255.848mY
M: FILT TIMEL 0X0v1

Note Scaling of Integration: Result . 840 T
is Scaled by At. Aol — ]
In this Case, At = 250us. The |1
Marker Position at 250ms Covers
the First 1000 Bins. Marker Read- v L
out on Trace B Shows 255.848mV P
at 250 ms (1.02228V x 1000 x ©.0
250“5) 0.0 Sec Si2m

Figure 9-6 Integration (INTGRT)

INTGRT INIT = 0 initializes the first point in the display to zero (effectively excluding it fromthe -+ —— -—--
integration), then integrates the active trace in the same manner as INTGRT. Figure 9-7 shows
an example. INTGRT INIT =0 shifts the result down one-half Af.

X=250.0mSec
Ya~1.02239 V

EILT TIMEY . 0xXavip
2.0
Real
v
0.0
Similar to lNTGRT.in Figur.e 9-6 Exd ¥ 0.0 ELT] 5i2m
Except: Because First Bin is Not M FILT TIMES 0xavip
Integrated, Notice Trace B Marker m
Readout of 255.592 mV, Which is Aesl
One Bin (1.02239mV x 250uS = —
255.6uV) Less: - P
255.848mV —~ 255.592 = 256.0p.V) v
0.0 L~

0.0 Sec S12m

Figure 9-7 Integration (INTGRT INIT =0)
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Artificial Integration/Differentiation

Artificial differentiation is performed by multiplying the trace by j2rAf. This function provides the
frequency spectrum of the time domain derivative.

X=~50kHz
SYNTHESIS Const Trace
1.6
Mag
Value at X Marker Readout on
Trace B Equals: '
400 Bins (50kHz divided by Af of
125 Hz) Times Af of 125 Times 2n 0.0
Times Value of Trace A (about 1.0) s AT Hz 100k
- 313.713K MgiéNTHEEIS Const Tracs
L
Mag
/,//
|1
0.0 L]
fs] Hz 100k

Figure 9-8  Artificial Differentiation

Artificial integration is performed by dividing the trace by jrAf. This function provides the fre-
quency spectrum of the time domain integral.

X=937.5 Hz
Ya~15.1099 dB
FREQ _RESP 10Av O0X0vlp  Hann
37.5
dB - L//%i
. . o ' v .‘ I
T-ace B is the Result of Artificially g
Integrating Trace A
P -52.59
—
] Hz 2k
Yb=--60.293 dB
M. FREG AESP 10Avg 0Xgvlp Hann
-30.0
d8
K\
~110 Q\_
] Hz 2k

Figure 9-9  Artificial integration
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Calculating Open-Loop Response

T/t =T calculates open-loop response from a measured closed-loop frequency response

curve, as the example in figure 9-10 shows. To yield a valid result, the measured response (T)
must be the active trace.

X—~298.5 Hz
Ya=-3.2471 dB
FAEQ RESP 10Avg  B2%0vip
24.0 1 R 1 R EEE
] ] ) [ B I | St ] ] Pttt
) 1 ) LI I B I 4 /P\ 1 ¢ Ly tt
a8 R i \ R
T T T T T 1 I
1 | 1 Lren 1 1 LI L |
T T T T rrrr T T LR L)
1 ] 1 L 1 ] i L1l
1 Vot i 1 \:\: vt
T B T + 1 z 11t { 1 1 1 I3 L] \
race = 1 ELRE] [H [] 1 ] [ i
1-T ~40.0 R R A
1 1. 1 | I 1 1 1 1 ) S |
Where Tis Trace A e CLOSED-L.00P 1k
H: FREQ RESP 10Avg B82X0vip
32.0 ] 1 1 Lrs ) 1 T O I |
.\’Nl |} 1 ] ] o
] 1 (IR i 1 ] L I |
8 IR R
1 t ] e 1 4 1 Tt
1 ! 1 it 1 1 1 Tt
T v T T T rrr T T LER SRR
1 [ R \I [
I ) 1 [ I I | 1 1 it
J 1 1 L | I3 ] | I
i [ t Proerr i [ [ )
] 1] t
—-32.0 i : [ : : { : : : : : [ . :
H L1 L R
10 Log Az GPEN-LOOP 1k

Figure 910 Calculating Open-Loop Response

Real Part

~REAL PART separates and displays the real part of complex measurement data. This differs
from the REAL display coordinate (under COORD) in that REAL PART actually converts a
complex block inta a real block by removing the imaginary points and filling the second half of
the real block with zero values.

FREQ RESP 10Avg_ 90XOvlp Hann ova
37.5
N
a8 AR ==
\ d
Trace B is Real Part of Frequency -62.5 !
Responsein Trace A 39.84875k Rz 50.04B75K
M: FREQ AESE A0AV 90X0vlp Hann ove
25.0 /
a8
——1
-75.0 ‘
48, 94875k Hz 50.04875k

Figure 9-11 Real Part
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COMPLX CONJ calculates the complex conjugate of the active trace; figure 9-12 shows an

example.

Phase —o-
Trace A is a Synthesized Constant /

of 141, Which Yields a Phase of . Deg

45°

Trace B Shows Complex Conjugate

of Trace A (1 +j1)* = (1-]1),

Fxd Y O Hz .
Yb~—45.0 Deg
SBSENTHEEIS Const Tr
Which Yields a Phase of —-45°

X~=45kHz
Ya~45.0 Deg

ca

SYNTHESIS Const Tr
80.0

-80.0

ce

100k

Phase

Deg

-80.0

Fxd Y O Hz

100k

Logs and Antilogs

Figure 812  Complex Conjugation

LN OF DATA calculates the log,, of the active trace, leaving the natural log of the magnitude in
the real part and the phase in radians in the imaginary part. Figure 9-13 shows an example.

X=387 .5 Hx
Ya~17 7288 ca
FREQ RE8R
20.0

10Av

X0v1p  Hann

LT ’)7

Calculating LN OF DATA on This

Frequency Respaonse With This

-80.0

Phase Yields Log, Mag in Real Part (A)

Fxd Y @
Yor=249, 26m0eg
5P

104v.

XCy1lp Hunn

= and Phase in Radians in Imaginary Part (B)

»: FAEQ " RE:
180

Phuaa

X=367.9 Hz
Va2 0411 B

Osg

FAEQ AERR 104v oxX0v1p Hann
3.78

-160

Fxd Y O

Ausl
2 4

%,FAEQ peer 104y X0v1p  Hean

-3.2 T

Real Part
(log, of magnitude)

tmaginary Part
(phase in radians)

Figure 9-13 LN OF DATA
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LN OF DATA calculates the antilog,, of the active trace, taking phase in radians from the
imaginary part of the data and log, of the magnitude from the real part.

X~307.8 Hz
Yuo17.72d8 on A
FREQ AESP 104V, XOvlp  Henn
20.0

With Log, Magin Reat and Phasein ..

Radians in imaginary, Calculating = L
LN-*of DATA Yields This Fre-
quency Response With This ~e0.0
Phase $59 %3 2anaen = 2“
K:iggﬁﬂ RESP 10Ay XOv 1, Hann
Uy ) JRU S
FREQ REGP 10Av X0v1 Hann
3,73
Dsg
Renl
y/ N —
/ ——T—t+——| RealPart Fxa ¥ C =
—a.2s (log, of magnitude)
a Hz 2K
H.‘;FFIZ a_REBP 104Av IX0v1 Hunn
b
. ™
wea
A\ Imaginary Part
R L —1 (phase in radians)

Figure 9-14 LN-'OF DATA
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FFT computes a 1024-ine FFT from either a 1024-point complex record or a 2048-point real

record. For FFTs on time domain traces, 1024 lines are produced; 801 are saved and displayed
(the remaining 223 lines fall outside the analyzer’s frequency span). Because of dithering in the
computation, FFTs on identical data do not always produce identical results. Figure 9-15 shows

an example of the FFT command.

Trace B is Linear Spectrum Resuit-
ing from Computing FFT of 5 kHz
Sine Wave in Trace A

X~SkHz

INST TIME4
800

m
} NSRRI 11141y PfLd { {
Aeal n' nn' n N
v
-a0c
m
Fxd X 0.0 Sec 8.0m
Yb-500,243mV
M: INST TIME4
640
Mag
v
0.0
0 Hz 100k

Figure 915 FFT

FFT-1 performs an inverse fast Fourier transform (FFT) on the active trace. Figure 9-16 shows
an example. If you have performed an FFT on a time record, then transformed it back to the
time domain using FFT-1, the analyzer adds 223 zeros outside the frequency span to fill the
223 lines discarded by the FFT. The FFT-1is 6 to 10 dB noisier than FFT.

FREQ RESP » 10Avg 0X0ovl Hann
30.0
dB /
impulse Response in Trace B \
resulted from Computing inverse 1 | -
FET of Frequency Response in 1
Trace B. Note Wrap-around at End -50.0
of Impulse Response Due to Fxd X 0 (T3 "
Truncation of the Response H: FREQ AEsP 10Avg _ OX%Qvip
in the Frequency Domain
Real lh
“
—-80.0
0.0 Sec B 200m
Figure 9-16 Inverse FFT
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AUTO MATH

The HP 3562A’s auto math feature allows you to program math operations using the Active
Trace keys and the softkeys in the MATH and MEAS DISP menus. The current auto math
table is saved in nonvolatile memory inside the instrument and is not erased when power is
removed. Tables can also be stored in disc memory; see Chapter 11 for instructions. The next
two sections explain how to program and start the auto math table.

An important feature of auto math is that it can be selected as a measurement display in the
linear, log and swept sine modes. This allows you to view the math results while a measure-
ment is in progress.

The table is limited to twenty lines, but it may fill with fewer than twenty lines depending on the
commands used. (The limitis 20 lines or 200 characters.) The message in the top right corner
ofthe table *'xxx Keys Left" tells you how many key strokes are available. Also, keep in mind
the instrument states under which you may run the auto math table. A table created to operate
on a given set of traces may not work if you (or the analyzer) provide different traces.

Programming the Auto Math Table

Commands are programmed in the auto math table in the same manner as they are executed
directly from the front panel. For example, to add trace B to the active trace, enter MATH, ADD,
TRACE B as a command. Figure 9-17 shows this example in the auto math table. You can
select one measurement display for each trace, and the MEAS DISP selections must precede
the MATH selections. To fill or edit the auto math table, press AUTO MATH, which displays the
following menu:

EDIT Displays the auto math table and its editing menu.
MATH
VIEW Displays the auto math table but does not allow any edit-
MATH ing. This is useful to display the table for plotting or saving
- ..todisc.
START Starts the auto math table; see the next section, *'Starting
MATH the Auto Math Table.”
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AUTO MATH
When EDIT MATH is pressed, the following menu is displayed:
LABEL Used {o add a label to the auto math table; see “The Auto
MATH Math Label” following this menu. .
EDIT Used to the select a line for editing. This only selects the
LINE# line; the actual edliting is done with DELETE LINE,
CHANGE LINE and ADD LINE.
DELETE Deletes the edit line.
LINE
CHANGE Allows the edit line to be changed. When this is active, the
LINE edit line changes as you enter new commands.
ADD Allows a line to be added aftér the editline. To add aline
LINE before the current line #1, use EDIT LINE# to move the
p_ointer to line #0, then add the new line.
CLEAR Press twice to clear the auto math table. The message
MATH ““Push Again to Clear" is displayed to allow you to confirm
that the table is to be cleared.
END Exits the editing mode and saves the changes made dur-
EDIT ing the current editing session.
Auto Math B9 Keys Left
Label: DPEN LOOP
ACtiVateS Trace A :; SEAS DISP: FREQ RESP
/ 3 87 o
Selects FREQ RESP Display for [ & HEAS O1se caca pes
Trace A P4

Activates Trace B

Selects FREQ RESP Display for
Trace B

Computes Open-Loop Response of
Closed-Loop Frequency Response

Figure 9-17 The Auto Math Table
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The Auto Math Label

The label (entered with LABEL MATH) serves three purposes:

1. ltis displayed at the top of the table to identify the function of each table. Thisis
helpful when tables are plotted or stored on disc.

2. lt replaces the AUTO MATH softkey label in the MEAS DISP menu (linear resolu-
tion, log resolution, and swept sine mades only). This aliow you to start the auto
math table and display the results while a measurement is in progress.

3. It appears on top of the active trace (in the same field as the other MEAS DISP
selections).

To enter the label, press LABEL MATH, and the HP 3562A shifts into the alpha mode. In this
mode, the hardkeys (except LINE and HELP) are converted to their blue labels, and the
following menu is displayed: ‘

ENTER Saves the current alpha entry, displays the label in the
table, and exits the alpha mode.
SPACE Moves the cursor one space forward to edit an entry. Use
FORWRD the “BL"" key to add blanks.
SPACE Moves the cursor one space backward without erasing
BACKWD any characters. To erase, use BACK SPACE.
INSERT | Whenthisis pressed ON, characters are inserted at the
ON QFF cursor position. When pressed OFF, characters are writ-
ten over existing ones.
DELETE Deletes the character at the cursor position.
CHAR
CLEAR Clears the alpha entry from the cursor position to the end
LINE of the line. '
CANCEL Clears the current entry and exits the alpha mode,
ALPHA

Labels are limited to two lines of six characters each. Enter the first and second lines separated
by acomma (,).
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FREQUENCY RESPONSE SYNTHESIS

This feature synthesizes frequency response curves from pole/zero, pole/residue or polynomial
data. The synthesis table can contain up to 22 lines of poles and zeros. If all entries are com-
plex, up to 44 poles and 44 zeros can be used. (Conjugate pairs are considered two values.)
Constants can also be synthesized for use in waveform math. The current synthesis table is
saved in nonvolatile memory inside the instrument and is not erased when power is removed.

(Tables can also be stored in disc memory; see Chapter 11 for instructions).

Synthesized traces match the mode in which they are created. For example, if the HP 3562A is
in the linear resolution mode, the synthesized trace contains 801 lines. The frequency span of
synthesized traces is set using the FREQ menu. (If demod is active, the pre-demod span is
used.) The Laplace operator S is normalized in Hertz.

This section contains the following topics:

1. Using the SYNTH menu: selecting the type of synthesis, creating the traces and
creating constants,

2. Adding to and editing the synthesis table.
3. Using the SYNTH FCTN menu for gain, delay and frequency scaling.
4. Converting tables to other synthesis types and transferring them to curve fit.

For an example of synthesizing a frequency response trace, please refer to the User's Guide at
the beginning of this manual.

Pressing SYNTH displays the following menu:

POLE Selects pole/zero synthesis and displays the table and its
ZERO editing menu; see "“The Synthesis Table."
POLE Selects polefresidue synthesis and displays the table and
RESIDU its editing menu; see "'The Synthesis Table."”
POLY- Selects polynomial synthesis and displays the table and
NOMIAL its editing menu; see "' The Synthesis Table.”
CONVRT Displays the convert tables menu; see ‘‘Converting Syn-
TABLE thesis Tables.”
CREATE | Creates real or complex constants for use in waveform
CONST math. Real values are entered as a single number; com-
plex values are entered as real, imaginary separated by a
comma (,). As an example, 6 + j3is entered as 6,3.
CREATE Creates a frequency response curve based on the current
TRACE synthesis table. The message “'Synthesis in Progress'’ is
displayed while the trace is being created, and the trace is
displayed when synthesis is complete.

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



Chapter 8—Data Operations
FREQUENCY RESPONSE SYNTHESIS

NOTE

Changing synthesis types without converting the table
erases the original contents. For example, if the table had
been filled in pole/zero format then you press POLE RESIDU,
the table will be erased when you press any one of the editing
softkeys.

The Synthesis Table

The synthesis table contains the data used by the HP 3562A in creating the frequency
response curve. Figure 9-18 shows an example of the table in the pole/zero format.

/Type of Synthesis
Synthesis 2

Poles And Zera;
POLES 2 ZEROS 3 = Number of Zeros

1.0kt) 25. 0k 10.Ok] 45.0k T4———7gr0 pair at 10K + j 45kHz
] \\‘\ R

Zero at OHz
Number of Poles
Pole Pair at 1.0K + j 25kHz

ry

Time delay= 0.0 § Gsin- 300.0  Scale= 1.0 -p————— Scale Freq
o

“~Time Delay Gain Factor

Figure 8-18. The Synthesis Table—Pole/Zero Format

In the polynomial and pole-residue formats, values can be entered that produce a trace that is
not conjugate symmetric (i.e., non-Hermitian). The message “Not Hermitian" is displayed in
those cases. The pole-zero format provides the best assurance of numerical accuracy.
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Figure 9-19 shows this information converted to the ratio-of-polynomials format (using the

CONVRT TABLES menu).
! Synthesis
Type of Synthesis ————————%—Polynomials
NUMERATOR 3 DENOMINATOR 2
S0 ——— N1 0.0 625.0H 4———0— G0
5 e g 212‘5?2: —f.gk I St
4 100.0 N
52 7: e
g3
100s® — 2 x108s2 + 212.5x105s
s2 — 2x10% + 626.0x 1086
Time delay~ 0.0 § Gain- 1.0 Scale= 1.0

Figure 9-19 The Synthesis Table—Polynomial Format

The table shows the pole and zero (or pole/residue or polynomial) locations plus any gain, time
delay or scaling frequency used. When POLE ZERO in the SYNTH menu is pressed, the
following menu is displayed with the table (the variations for POLE RESIDU and POLYNOMIAL

are included):

EDIT
POLE#

EDIT
ZERO#

DELETE
VALUE

CHANGE
VALUE

ADD
VALUE

SYNTH
FCTN

CLEAR
TABLE

RETURN

Used to select a pole for editing; the actual editing is done
with DELETE VALUE, CHANGE VALUE and ADD
VALUE. This softkey is replaced by EDIT NUMER# when
polynomial synthesis is active.

Used to select a zero for editing; the actual editing is done
with DELETE VALUE, CHANGE VALUE and ADD
VALUE. This softkey is reptaced by EDIT RESDU# when
pole residue synthesis is active and by EDIT DENOM#
when polynomial synthesis is active.

* Deletes the editline. Be careful when deleting poles and

residues; these must be in pairs in the table.

Allows the edit line to be changed. When this is active, the
edit ine changes as you enter new values.

Allows a value to be added after the edit line. Enter the
new value in mHz, Hz or kHz. Real values are entered as
single numbers; complex values are entered as real,imag-
inary. For example, 6 + |3 is entered as 6,3 Hz.

Displays the synthesis fu nctions menu, which is used to
enter system gains, time delays and scaling frequencies;
see "'The Synthesis Functions Menu'" following this menu.

Press twice to clear the table. The message ""Push Again
to Clear'' is displayed after the first press to allow you to
confirm that the table is to be cleared.

Redisplays the SYNTH menu.

0 N
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The Synthesis Functions Menu

The synthesis functions menu allows you to add system gains, time delays and scaling fre-
guencies to synthesis tables. The values entered are used by the instrument when it creates
the trace. Note that the values must be entered before the trace is synthesized. Pressing
SYNTH FCTN displays the following menu:

GAIN Used to enter the constant (K) if needed to set the desired
FACTOR gain of a synthesized frequency response function. See
the example following this menu.

TIME " Used to enter time delay values for simulating delays in
DELAY. | the synthesized frequency response. The delay is entered
in microseconds, milliseconds or seconds; the defaultis
0.0 seconds.
SCALE Used to enter the scaling frequency. This frequency is
FREQ multiplied by the values in the table to scale the curve up

or down in frequency without having to change every
value. The frequency can be entered in Hz, RPM, or
orders; the range is 10-8 to 108. An example use of scale
frequencies is entering normalized values from a filter
design handbook then translating the function to the
desired range. You can also convert Hz to radians.
SCALE FREQ should be used to avoid the occurrence of
very large or very small numbers.

RETURN Redisplays the POLE ZERO, POLE RESIDU, or POLY-
NOMIAL menu, depending on the type of synthesis
selected.

To illustrate the use of GAIN FACTOR, synthesize a 20 kHz low-pass filter (single pole). In pole/
zero format, enter a pole at — 20kHz. The equation for this filter is:

fig = ——
(8 T ————
s + 20kHz

This yields a pass band gain (at OHz) of Yecooo (~ 86dB). If you wanted a gain of 1 — (0dB),
press GAIN FACTOR then enter 20000. This changes the equation to:

fo= 20000
8 = ———
s + 20000

Now the gain is 1{0db) at OHz.
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Converting Synthesis Tables

Synthesis tables can be converted from the current type to one of the other two types using the
CONVRT TABLE menu. To convert a synthesis table, press the CONVRT TABLE softkey to
display the following menu: ‘

TO—-POL Converts a polefresidue or polynomial table to pole/zero
ZERO format.
TO—POL Converts a pole/zero or polynomial table to pole/residue
RESIDU format.
TO Converts a pole/zero or pole/residue table to polynomial
—POLY format.
RETURN Redisplays the SYNTH menu.

Also, pole/zero tables can be converted ta curve fit tables using the SYNTH- > FIT softkey in
the FIT FCTN menu under CURVE FIT—see “"Using the Curve Fitter"" later in this chapter. To
convert a pole/residue or polynomial table to curve fit, first convert it to pole/zero format. When

converting tables containing large numbers, it is recommended that you scale the numbers
down using SCALE FREQ.

Synthesis Formulas

The following formulas are used in synthesis (remember that S is in Hertz in all these):

Pole-zero format: -
gain KE-S)S-58=S,)...
/ 1 1 2
facto™ (88,5~ 55 ) 8~ Sy
\(non-zero case)
Pole-residue format:

A A At A
P +CS 4. : 2 2 S
Co ™ et T ElS, T8-S, TEos)et

(residual terms) (non-zero case) (repeated
poles case)

Polynomial format:

K(aysP + a,s! + 8552 + ..)
(089 + bys! + bgys? + ..)

(can be complex if synthesizing; must be real for table conversion)
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THE CURVEFITTER

The curve fitter in the HP 3562A extracts pole and zero locations from measured or synthe-
sized frequency response functions. This creates a mathematical model that “fits” the meas-
ured response. Conceptually, curve fitting can be thought of as synthesis process that tries
pole and zero locations until it can produce a curve that matches the measured response. Up
to forty poles and forty zeros can be extracted. You can explicitly specify the system order or let
the auto order routine select a good number of poles and zeros. The curve fitter also has a
weighting function that emphasizes pole and zero locations and high-coherence areas while
de-emphasizing low-coherence areas. This function can be modified then used in place of the
auto weight function. ‘

The curve fitter produces both a table of pole/zero values and the curve defined by these
values. As part of the development process, you can fit a measured response then transfer
those values to synthesis and modify the curve to produce the desired response. Based on the
combined curve fit and synthesis values, you can design device modifications (e.g., compen-
sation networks) then curve fit the device with its modifications to see if the design goals have
been met.

The HP 3562A allows you to curve fit frequency response functions while in the linear resolu-
tion, log resolution and swept sine modes.

The success of any curve fitting technique is highly dependent on a number of factors,
including the weighting function, the specified system order, and the quality of the measure-
ment. While the HP 3562A's curve fitter is designed for maximum performance and accuracy,
you must exercise judgment when setting up the fit and when interpreting the resuilts.

Here are the genera] steps to perform a cﬁrve fit:
1. Select the input data
2. Spec;ify the system Qrder
3. Specify the weighting function
4. Create the fit
5. View and edit the curve fit table
6. View and edit the weighting function

After the curve has been fitted once, steps can be repeated in an'y order to change the setup.
For example, if a fit with 3 poles and 3 zeros did not seem adequate, you can specify a higher
system order then create the fit again.

Because the HP 3562A can automatically help find a good system order and weighting func-
tion, curve fitting can be as simple as selecting input data and starting the fit. On the other
hand, the curve fitter's flexibility allows you to control various aspects of the fit by bounding the
problem with constraints (a specific system order, for example). The remainder of this chapter
is divided into two parts: the first explains the softkey menus used for curve fitting, and the
second guides you through the six setup steps.
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THE CURVE FIT MENUS

There are four softkey menus used for setting up and performing curve fitting: CURVE FIT,
EDIT TABLE, TABLE FCTN, FIT FCTN, and EDIT WEIGHT. The menus are described in this
order in the following section.

The CURVE FIT Menu
CREATE Starts the curve fit using the current setup.
FIT
STOP Stops the curve fit before it is complete. This should be
FIT used if the fit is not converging.
NUMBER Used to enter the number of poles, from O to 40 (a conju-
POLES gate pair is considered 2 poles).
NUMBER Used to enter the number of zeros, from 0O to 40 (a conju-
ZEROS gate pair is considered 2 zeros).
LAST Selects the last frequency response measurement made
MEAS as the input to the curve fitter.
A&B Selects the data in the A and B traces as the input to the
TRACES curve fitter.
EDIT Displays the table of values resulting from a fit and its edit-
TABLE ing menu. See 'The EDIT TABLE Menu'' following this
menu.
FIT Displays the curve fit functions menu, which is used to
FCTN specify user/auto weight and user/auto order, convert
synthesis and curve fit tables, and view and edit the
weighting function. See “The FIT FCTN Menu' following
this menu.
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The following menu is displayed when EDIT TABLE is pressed:

EDIT
POLES

EDIT
ZEROS

FIX
LINE#

UNFIX
LINE#

- ADD
LINE

DELETE
LINE#

TABLE
FCTN

RETURN

Shifts the editing softkeys 1o the poles in the table. When
this is active, FIX LINE#, ADD LINE, and DELETE LINE#
affect only the poles.

Shifts the editing softkeys to the zeros in the Stable. When
this is active, FIX LINE#, ADD LINE, and DELETE LINE#

- affect only the zeros.

Fixes an existing line in the table. The curve fitter then
assumes the line is correct and will not change it during
subsequent fits. Whether a a pole or a zero is fixed
depends on whether EDIT POLES or EDIT ZERQS is
active. Fixed lines are identified by an arrow in the table.

Unfixes a previously fixed line. When a line is unfixed, the
curve fitter treats it as a normal line.

Used to add a pole or zero to the table. The curve fitter
assumes added lines are correct and includes them.
Whether a pole or zero is added depends on whether
EDIT POLES or EDIT ZEROS is active. Added lines are
identified by an arrow.

Deletes the selected line in the table. Whether a pole or a
zero is deleted depends on whether EDIT POLES or EDIT
ZEROS is active.
Displays the table functions menu, which allows you to
add time delays and system gains to the table. This menu
also allows you to clear the table. See *"The TABLE FCTN
Menu."

Saves the changes made in the current ediiting session
and redisplays the CURVE FIT menu.
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The TABLE FCTN Menu

Pressing TABLE FCTN displays the following menu:

TIME Used to enter time delay values. If the system being fit has
DELAY an extraneous time delay in its response, this value must
be included to obtain an accurate fit. The default value is
0.0 seconds.
SCALE Used to enter the scaling frequency, which is multiplied
FREQ by the pole and zero values to shift the curve up or down

in frequency without actually changing any values. The
frequency can be entered in Hz, RPM or Orders; use the
units in which the the curve is displayed. The range is 10-6
to 108, and the defaultis 1.0.

CLEAR Allows you to clear the table. This erases all values found
TABLE by the curve fitter, as well as values added or fixed by the
user. Clearing the table also resets the system gainto 1.0
and the time delay to 0.0 seconds.

RETURN Redisplays the EDIT TABLE menu.
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The FIT FCTN Menu

The following menu is displayed when FIT FCTN is pressed:

USER Selects user weighting, which causes the HP 3562A to
WEIGHT use the weighting function defined with the EDIT WEIGHT
| menu.
AUTO Selects auto weighting, which causes the HP 3562A to
WEIGHT automatically calculate the weighting function.
USER Selects user order, which causes the HP 3562A to fit with
ORDER the number of poles and zeros specified with NUMBER
POLES and NUMBER ZEROS.
AUTO Selects auto order, which causes the HP 3562A to select
ORDER the optimum number of poles and zeros, up to the
—_ number specified by the user.
T Transfers the curve fit table to the pole/zero synthesis
—SYNTH table. Note that any values already in the synthesis table
will be erased when the curve fit table is transferred.
SYNTH Transfers the pole/zero synthesis table to the curve fit
—=FIT table. :
EDIT Displays the edit weight menu, which is used to view and
WEIGHT modify the weighting function.
RETURN Redisplays the CURVE FIT menu.
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a

The EDIT WEIGHT Menu

The following menu is displayed when EDIT WEIGHT is pressed:

VIEW Displays the weighting function, if one exists, or a unity
WEIGHT function if one does not.
WEIGHT Used to specify a portion of the weighting function to be
REGION modified by WEIGHT VALUE. Enter the minimurm and -

maximum frequencies separated by a comma. (Using an
X marker band and MARKER VALUE is convenient.) Por-
tions of the function outside the weight region retain their
original values. More than one region can be modified.

WEIGHT Used to define the value of the weighting function inside

VALUE the region identified by WEIGHT REGION. Press WEIGHT
VALUE, then enter the weighting constant for the region
from 010 1.0. (Any value can be entered, but it will be
normalized to 1.0.) View the level of the weighting function
in side the weight region to determine its effect on the
curve fit. Any portion of the weighting function outside the
weight region retains its original weighting value.

STORE Stores the weighting function and any changes made to it
WEIGHT in the current editing session. The function must be
stored for the changes to be saved.

RETURN Redisplays the FIT FCTN menu. Note that changes made
to the user weighting function are lost if STORE WEIGHT -
is not pressed.

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



Chapter 9—Data Operations
CURVE FIT SETUP STEPS

CURVE FIT SETUP STEPS

These steps are the general procedure for curve fitting. As stated earlier, the steps do not have
to be performed in any particular order. Steps may be repeated as many times as needed to
obtain the best fit.

Step 1: Select the input Data

Input data for the curve fitter must be a frequency response either measured or synthesized. it
may be made in the linear resolution, log resolution or swept sine mode. (Refer to Chapters 1, 2
or 3, respectively, for instructions on making frequency response measurements.) There are
two ways of providing the input data: A & B TRACES or LAST MEAS (both are in the CURVE
FIT menu). A & B TRACES requiires the frequency response display in trace A and the
coherence display in trace B. To do this:

Press A, then MEAS DISP, then FREQ RESP
Press B, then COHER

LAST MEAS uses the last measurement made since power-on as the input to the curve fitter,
regardless of the current display. Note that this must be a frequency response measurement; it
cannot be the result of synthesis or waveform math.

Step 2: Specity the System Order

Specifying the system order of the curve to be fitted can be done in two ways: enter the exact
number of poles and zeros (user order) or let the HP 3562A calculate the number that yields
the best fit (auto order). The selection is made with USER ORDER and AUTO ORDER in the
FIT FCTN menu. The number of poles and zeros is entered with NUMBER POLES and- -
NUMBER ZEROS. Note that the number of poles and zeros indicated at the top of the table is
the number you entered, not the number found with auto order.

There are several considerations when specifying the system order. If the order is known,
selecting USER ORDER and entering the number of poles and zeros results in a faster fit than
using AUTO ORDER. Keep in mind that selecting too few poles and zeros reduces the
accuracy of the fit. As a general rule, use two poles for each positive peak in the trace, plus
several extra to provide for hidden poles. Likewise, use two zeros for each negative peak in the
trace, plus several extra to provide for hidden zeros.
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Step 3: Specify the Weighting Function

The weighting function emphasizes important areas of the curve, such as poles and zeros.
Weighting can be automatically calculated based on the measured data, or it can be specified
at a constant value by the user. If AUTO WEIGHT is selected, the HP 3562A automatically
derives the weighting function based on the pole and zero locations and the coherence of the
measurement. If USER WEIGHT is selected, the curve fitter uses the weighting function stored
by the user. Window corrections are not built into the auto weighting function.

The value of any portion of the curve can be specified by first identifying it with WEIGHT
REGION (use either the 0-9 keys or an X marker band and the MARKER VALUE key), then
entering the value with WEIGHT VALUE. You can enter values between — 32,767 and

+ 32,767, but the weighting is always normalized to ascale of O to +1.

FAEQ AESP 10AvV 0XOvlip Hann Oovi
20.0
dB8 / .
a Original Weighting Function
~ 1 / Derived by Auto Weight
~60.0 //
Fxd ¥ © Hz 2 Portion of Weighting Function
B = — / Modified by User
Mag / ;
i \l% / ol
Il ~
7
Fxd Y-0 T T THZ - T2k

Figure 9-20  User-Modified Weighting Function

The user-defined function must be saved using STORE WEIGHT for the changes to
take effect. User weighting functions are erased if a new measurement is started; save the
function in local memory (use SAVE RECALL) if necessary. The curve fitter uses the specified
value inside the weight region and uses the previous levels (either user or auto) for the parts of
the function outside the weight region. You can specify and modify more than one region.
Figure 9-20 shows an example of a user-modified weighting function.
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Step 4: Create the Fit

The fitis created when CREATE FIT inthe CURVE FIT menu is pressed. The message
“Curve Fitin Progress™ is displayed while the fit is in progress. When the fit is complete, the
extracted pole and zero locations can be viewed in the curve fit table; press EDIT TABLE.

You can fit any portion of the displayed frequency response trace. Use the X marker (see

Chapter 8 for instructions) to identify the band of interest, then press CREATE FIT. The curve is
then fitted inside the marker band only.

" If an acceptable fitis achieved before the specified number of poles and zeros have been
extracted, the fit can be stopped by pressing STOP FIT. Itis helpful to press FRONT BACK
while the fitis in progress. This superimposes the measured response and the fit results so you
can monitor the progress. The fit can also be stopped if it becomes clear that the setup is

inappropriate. Because fitting high-order systems can be time consuming, stop the fit if it is
obviously incorrect.

To judge the accuracy of a fit, view the FRONT BACK display when the fit is complete.
Because this superimposes the measured frequency response and the curve fit result, it
quickly indicates any differences.

Figure 9-21 shows an example display at the completion of a fit.

A=-202.5 Hz
Ya=13.4127 dB8
FREG RESP 10Av 0X0vlp Hann
20.0 _
da
~ |
\m
. . ~-60.0
Trace Synthesized at Completion of Fxd y T T K
T H T i1 1 Yb=413 dB
Fit to Give You Visual Confirmation Roave Pt
of Fit 30.0
~ N\
d8 X
-60.0
Fxd Y O ) Hz 2k

This Portion of First Was Weighted / .
to Zero by Auto Weighting Function

Figure 9-21 Example Curve Fit
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Step 5: View and Edit the Curve Fit Table

The curve fit table, displayed by pressing EDIT TABLE, contains the pole and zero locations
extracted by the curve fitter. Figure 9-22 shows an example of the table. Lines identified with
arrows are either added by the user or first extracted by the fitter then later fixed by the user.

Curve Fit
' Poles _And Zeros

POLES 3 ZEROS 1

Real Pole at —937 Hze———[1 —837.352 1.5k B
2 -—21.0365 +j 200.534

Pale Pair at — 21 +j200 Hz/

Zero Added later by User,
Indicated by Arrow

Time delay= 0.0 S Gailn- 38.B7M Scale= 1.0
.

Gain Found in Original Fit

Figure 9-22 The Curve Fit Table

Pressing EDIT TABLE also displays the menu used to edit the table. This menu allows you to
alter the pole and zero information to obtain the desired fit. The four editing softkeys (FIX
LINE#, UNFIX LINE#, ADD LINE# and DELETE LINE#) apply to either the poles or zeros,
depending on whether EDIT POLES or EDIT ZEROS is active.

When lines are fixed, the curve fitter assumes they are correct and includes them in the next fit.
Lines added to the table are also considered fixed. One use of fixed lines is fitting a narrow
region around a resonance, fixing these values, then expanding the fit to encompass the entire
frequency span. The pole and zero locations found in the first fit are retained and used in the
second fit. Fixed lines that have been subsequently unfixed are treated in the same manner as
lines found by the curve fitter.
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Chapter 10

PURPOSE OF THIS CHAPTER

The purpose of this chapter is to show you how to create, run and edit auto sequence pro-
grams. The auto sequence feature allows you to program up to twenty commands in a table
that is stored in the HP 3562A’s internal nonvolatile memory. Up to five auto sequences, each
containing up to twenty commands, can be stored. (Additional tables can be saved in disc
memory; see Chapter 11 for instructions.) Several example auto sequences are presented at
the end of this chapter to show the convenience and versatility of the auto sequence feature.

Bepending on the commands used, a table may fill with fewer than twenty lines. (The limit is 20
lines or 200 characters.) Messages and softkeys several menu levels deep require more space
than key or simple softkey commands. The message “‘xxx keys left"" is displayed at the top of
the table to let you know how many key strokes you have left.

If an auto sequence initiates an indefinitely-long process, it does not wait for that process to
finish, but continues after one time record. For example, if you start a measurement with 10
exponential averages, the auto sequence continues after the first record is measured. Similarly,
indefinite processes initiated by an auto sequence are allowed to finish if the auto sequence
ends before the process finishes.

There are several keys and softkeys in the HP 3562A that change other softkey menus. For
example, if you want to select the histogram measurement, you must first select the linear
resolution mode. Although keystrokes are not executed as they are entered in on auto
sequence, MEAS MODE, SELECT MEAS, TM AVG ON OFF, and DEMOD ON OFF do
change several softkey menus. If you want to use selections that depend on these keys/
softkeys, make sure that you first make the necessary selections with MEAS MODE, SELECT
MEAS, TM AVG ON OFF, or DEMOD ON OFF.

For entries that toggles (AUTO ON OFF, for example), press the softkey, enter a0 or a1, then
press the Enter softkey.
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CREATING AND RUNNING AUTO SEQUENCES

The AUTO SEQ menu provides access to the five auto sequence tables and allows you to
start, pause, and continue individual auto sequences:

START Starts the auto sequence stored in table #1. Note that

ASEQ1 “START ASEQ1" is replaced by a label if one was
programmed in the auto sequence.

START Starts the auto sequence stored in table #2. Note that

ASEQ2 “START ASEQ2" is replaced by a label if one was
programmed in the auto sequence.

START Starts the auto sequence stored in table #3. Note that

ASEQ3 “START ASEQ3" is replaced by a label if one was
programmed in the auto sequence.

START Starts the auto sequence stored in table #4. Note that

ASEQ4 “START ASEQ4" is replaced by a label if one was
programmed in the auto sequence.

START Starts the auto sequence stored in table #5. Note that

ASEQS “START ASEQ5" is replaced by a label if one was
programmed in the auto sequence.

PAUSE Pauses a running auto sequence. This softkey applies

ASEQ only when "AUTO SEQUENCE RUNNING" is displayed.

A paused auto sequence can be continued by pressing
CONT ASEQ. PRESET also pauses auto sequences.

CONT Continues a paused auto sequence. ‘Aseq Finished' is
ASEQ displayed if the auto sequence is already finished when
: CONT ASEQ is pressed. .
SELECT Used to select the auto sequence to be viewed or edited.
ASEQ# Press SELECT ASEQ#, then enter the number from 110 5.

If you terminate this entry with the VIEW softkey, the table
is displayed, but it cannot be edited. If you terminate the
entry with the EDIT softkey, the table is displayed, and it
can be edited. Note that if a label has replaced the START
ASEQ1—5 softkey, the auto sequence is still selected by
its number from one to five.
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Auto Sequences with More Than 20 Lines

There are three techniques available if you need more than twenty lines to solve a measure-
-.ment problem. First, if some steps are repetitive, you can create loops in individual auto
sequences to effectively yield more than twenty lines. Second, you can command an auto
sequence to start others, giving you up to one hundred lines in five auto sequences. Third,
you can recall auto sequences from disc memory and run them under auto sequence control,
giving you a nearly unlimited number of command lines.

The LOOP TO command is explained in *“The Auto Sequence Functions Menu,” and using
auto sequences with discs is explained in “*Saving Auto Sequences in Disc Memory.”

Running Auto Sequences

Auto sequences are started by pressing the desired softkey in the AUTO SEQ menu. Com-
mands are executed simultaneously. In most cases, the auto sequence waits until each com-
mand has been completely executed before continuing. However, with infinite processes, such
as exponential averaging, execution continues after one measurement is made. On the other
hand, if you have START in the auto sequence, and the analyzer is set up for a 100-average
measurement, the auto sequence will idle after executing START until all 100 averages are
taken.

In the swept sine mode, auto sequences idle after starting sweeps.
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The EDIT Menu

This menu is used to fill and edit auto sequence tables. Commands, or lines, are entered in the
table in the same manner as they are executed directly: key, softkey(s), then units softkeys, if
necessary. For example, to program an input range of 5 volts for Channel 1, the command is
entered as RANGE: CHAN 1 RANGE: 5:V. To program the B trace to activate, the command is
entered as just B. The HP 3562A enters each line in the table as soon as you enter a complete
command. Press SELECT ASEQ# followed by a number 1—5, then press the EDIT softkey to

display the following menu:

LABEL
ASEQ

EDIT
LINE#

DELETE
LINE

CHANGE
LINE

ADD
LINE

CLEAR
ASEQ

ASEQ
FCTN

END
EDIT

Used to add labels; see "“Labeling Auto Sequences”
following this menu.

Used to select the line to be edited. The edit line can be
changed if CHANGE LINE is active, or a new liné can be
added after the edit line if ADD LINE is active. The current
line is highlighted and indicated by an arrow.

Deletes the edit line, as selected with EDIT LINE#.
Allows the edit fine (as selected with EDIT LINE#) to be

changed. Once CHANGE LINE is pressed, it remains
active until ADD LINE is pressed or the instrument is

turned off, or the edit is ended.

Allows a line to be added after the edit line (as selected
by EDIT LINE#). Once ADD LINE is pressed, it remains
active until CHANGE LINE is pressed. Toadd aline
before the current line #1, move the line pointer to line #0
(above line #1), then enter the new line.

Clears the auto sequence table. The message ““Push
Again to Clear" is displayed to allow you to confirm that
the auto sequence is to be cleared.

Displays the auto sequence functions menu; see "“The
Auto Sequence Functions Menu."”

Saves the changes made in the current editing session,
exits the editing mode and redisplays the AUTO SEQ
menu. '
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An auto sequence label serves two functions: itis displayed at the top of the table so that the
auto sequence can be easily identified, and it replaces the appropriate START ASEQ# softkey
label so that the function of the table is shown in the AUTO SEQ menu. Note that clearing the

auto sequence also erases the label. Labels are limited to six characters per line; separate the
first and second lines with a comma.

When LABEL ASEQiis pressed, the HP 3562A shifts into the alpha mode, in which the keys
(except LINE and HELP) are converted to their blue labels. LABEL ASEQ also displays the
following menu to allow you to enter the label: '

ENTER

SPACE
FORWRD

SPACE
BACKWD

INSERT

ON OFF

DELETE
CHAR

CLEAR
LINE-

CANCEL
ALPHA

Saves the current alpha entry and exits the alpha mode.

Moves the cursor one space forward to edit an entry. Use
the “BL" key to add blanks.

Moves the cursor one space backward without erasing
any characters. To erase, use BACK SPACE.

When this is pressed ON, characters are inserted at the
cursor position. When it is pressed OFF, characters are
written over existing ones.

Deletes the character at the cursor position.

Clears the alpha entry from the cursor position to the end
of the line:

Clears the current entry and exits the alpha mode.

Auto sequence labels are not stored in calling auto sequences. For éxample, if ASEQ1 has the
command "START ASEQ2" and you change the label of ASEQZ2 to “TEST A,"" the next time
you edit ASEQH, the “START ASEQ2” will be changed to "TEST A"
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The Autostart Auto Sequence

You can program one of the five auto sequences to start when power is turned on. In the
editing menu, use the LABEL ASEQ softkey and enter "AUTOST" as the first six characters of
auto sequence label. Normally, the HP 3562A starts the measurement when power is applied.
AUTOST, however, inhibits this, so you need to program the START key into AUTOST if you
want it to start a measurement at power-on. If more than one auto start sequence exists, only
the first one is executed. To interrupt an autostart sequence at power-on, continually press
softkey #6 (even though it has no label) immediately after power-on.

The Auto Sequence Functions Menu

The auto seqguence functions menu allows you o add time pauses and timed starts, messages
and display control to the auto sequence. Pressing ASEQ FCTN (inthe SELECT ASEQ#
menu) displays the following menu:

LOOP
TO0

GO TO

ASEQ
MESSGE

TIMED
PAUSE

TIMED
START

DSPLAY
ON OFF

RETURN

Used to program loops into auto sequences. Two num-
bers are required: the number of the first line in the loop
and the number of times you want the loop to repeat.
Prass | O0OP TO then enter the line number and Ir\np

TS [

count separated by a comma. Loops are limited to three
levels deep.

Causes the program to jump to the indicated line and
continue from there. Press GO TO then enter the number
of the destination line.

Used to enter auto sequence messages. These are lim-
ited to 24 characters and are displayed in the lower right
corner of the display. When ASEQ MESSGE is pressed,
the instrument shifts to the alpha mode; see "'Labeling
Auto Sequences” for instructions on using the alpha
menu.

Used to enter timed pauses. When the program encoun-
ters a timed pause, it pauses for the specified time, then
continues. Press TIMED PAUSE and enter the desired
time, from 0 to 32,767 seconds (546.12 minutes).

Used to enter delayed starting times. The start time is tied
to the non-real time clock. See TIME H,M,S in the SPCL
FCTN menu to view or set the clock. If a starting time is
entered, the auto sequence begins when the clock
reaches that time. Start times must be between 00,00,00
and 23,59,59. To turn off timed start, set the hour to 24.

When this is pressed ON, all displays generated by the
auto sequence are displayed. When itis pressed OFF,

only the final display is shown; any intermediate results
are not displayed.

Redisplays the SELECT ASEQ# menu.

To program audible beebs into an auto sequence, pres-s SPCL FCTN, followed by
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SAVING AUTO SEQUENCES IN DISC MEMORY

Auto sequences can be stored in disc memory both for archival purposes and to provide more
command lines. Chapter 11 gives instructions for connecting a disc drive and using one in
general, but severa aspects of auto sequences require noting here.

First, recalled auto sequences do not have to be stored in the auto sequence table in which
they were created. For example, if you created an ASEQ1 and saved it on disc as file “ TEST,”
you can recall it into ASEQS by using DISC: RECALL FILE: TEST,5. (This would erase the
original contents of ASEQS5, of course.) The number (1—5) after the file name and the comma
indicates the table you want the recalled auto sequence to be stored in.

Second, an auto sequence can be recalled from disc by another auto sequence and stored
into one of the five tables. Recalled tables are then started with the appropriate START ASEQ
command. For example, you could use DISC: RECALL FILE: TEST and AUTO SEQ: TEST as
commands to recall and start an auto sequence saved on disc.

Third, labels are not tracked, only auto sequence numbers. For example, if ASEQT has the
command “"START ASEQ2" and you save ASEQ2 on disc and later recall it into ASEQS, the
command in ASEQ1 will no longer be valid. (it will go ahead and start ASEQ2, but the auto
sequence you want is now in ASEQ3.)
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EXAMPLE AUTO SEQUENCES

This section provides examples that demonstrate the power and flexibility of the HP 3562A's
auto sequence feature. All were plotted directly from the display.

Sets Up a Frequency Response

Sets Up Several Plotting Param-
Measurement for Network Analysis

eters to Generate Consistent Plots

Auto Sequence 1 10 Keys Left AUto Sequence 2
Display ON Labal: NETWAK MEAS Display ON Label: REPOAT PLOTS

4 MEAS MODE: LINEAR RES 1 PLOT: SELECT DATA: SOLID GRIDS
SELECT MEAS: FREQ RESP PLOT: SELECT PENS: GRID PEN 4
WINDOW: HANN PLOT: SELECT PENS: TRACE A PEN
AVG: STABLE (MEAN) PLOT: SELECT PENS: ANNOT A PEN
AVG: NUMBER AVGS 25 PLOT: SELECT PENS: THACE B PEN
FREQ (SPAN): START FREQ 40 kHz PLOT: SELECT PENS: ANNGT B PEN
FAEQ (SPAN): FREQ SPAN 2 kHz PLOT: SELECT PENS: MAAKER PEN 4
SOURCE: RANDOM NOISE PLOT: LINE TYPES: SOLIDA DASH B

SOURCE: SOURCE LEVEL 1 Vrms PLOT: PLIM: ULIM: SET P4 LWR LF 250, 300
10 ASFN: ASEQ MESSGE MEASUREMENT SET UR 40 PLOT: PLIM: ULIM: SEP2 UPR AT 6000, 5000

11 ASEQ FCTNS: TIMED PAUSE 2 Sec 11 PLOT: START PLOT
12 RANGE: AUTO 1 ANG UP

13 RANGE: AUTO 2 RNG UP

14 INPUT COUPLE: CHAN4 AC DG (1/0) 1

1S INPUT COUPLE: CHAN2 AC DC (1/0) 1

i6 SELECT TRIG: EXT

17 SELECT TRIG: TRIG LEVEL 25 mV

1B ASE@ FCTNS: ASER MESSGE INPUTS SET UP
19 START

127 Keys Left

VCoONOU L WN
wDNOO L BN
WP

Figure 10-1 Figure 10-2

Displays “‘HELLO MAC'' on the
Computer’s Screen. Refer to Chap-

ter 5in the HP 3562A Programming Sets Up a Continuous, Exponen-
Manual for Information on the Com- tially Averaged Measurement for
mands Used Here. Adjusting Filters.
Auto Sequence 3 10t Keys Left Auto Sequence 4 133 keys Lett
Oisplay ON Label: OISP MSSAGE Display ON Labal: FILTER TWEAK
i HP-IB FCTN: 0OUTPUT STRING ——DBSZ50, 4 1  MEAS MODE: LINEAR RES
2 HP-IB FCTN: OUTPUT STRING —-DBACH 2 SELECT MEAS: FREQ RESP
3 IBFN: OUTPUT STRING ——PU; PA100, 1000; PO 3 WINDOW: UNIFRM (NONE)
4 HP-IB FCTN: OUTPUT STRING —-CHSZ3 4 AVG: AVG OFF
5 IBFN: QUTPUT STRING —-WRIT'HELLD MAC® S FREG (SPAN) 2.5 kHz
6 HP-IB FCTN: QUTPUT STRING ~—-DBUP4 & FREQ (SPAN}: ZERO START
7 SOURCE: PRIODC CHIRP
8 SOURCE: SOURCE LEVEL .5 V
9 PRANGE: AUTO 1 RNG UP
10 RANGE: AUTD 2 RANG UP
11 SELECT TRIG: SOURCE TRIG
i2 A
13 SINGLE
14 MEAS DISP: FREQ RESP
15 SCALE: Y FIXD SCALE 30 dB
16 START
17 X 440 Hz
18 Y: Y VALUE 10 dB8
L
Figure 10-3

Figure 10-4
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" =] Auto Sequence 5 1 Keys Left
Starts %QSU$ASIE? b(Fl'jgd di Display ON Labsl: MULTI ASEQ
10‘5b)—- ince hls ,? moe ecin 1 ASEG FCTNS:, ASEQ MESSGE STARTING LOOP
the Auto Sequence "GOSUB 2 ASEQ FCTNS: TIMED PAUSE .5 Sac
ASEQ" Is Treated as a Subroutine. . 3 AUTO SEQ: GOSUB ASEQ
L P |"®~4 ASEQ FCTNS: ASEQ MESSGE GOSUB DONE
When It Is Finished “MULT] — | 5 ASEG FCTMS: TIMED PAUSE .5 Sec
ASEQ" {Fig. 10-5a) Resumes at 6 ASEG FCTNS: ASEQ MESSGE JUMPING TO #3
g
Line 4 |, 7 ASEQ FCTNS: TIMED PAUSE .S Sec
* 8 AUTOD SEQ: THIRD ASEQ
Starts “THIRD ASEQ" (Fig. — |
10-5¢)—Since This Is at the End of
the Auto Sequence, It Jumps to
“THIRD ASEQ" and Stays There.
Jy Jumped
10-5a To, Then
Restarts
First
ASEQ
3
Auto Sequence 1 175 Keys Lert AUto Sequence 2 158 Keys Left
Displsy ON LBDGIZA GOSUB ASEQ Display ON Label: THIRD ASE£Q
4 ASFMN: ASEQ MESSGE IN THE SUBROUTINE 1 ASFN: ASEQ MESSGE IN THE THIRD ASEQ
2 ASEQ FCTNS: TIMED PAUSE 2 Seoc & { 2 ASEQ FCTNS: TIMED PAUSE 2 Sec
! 3 SPCL. FCTN: BEEPER ON OFF (1/0) 1
Called as - 4 AUTO SEG: MULTI ASEQ
a Subroutine “ .
Restarts “MULT!I ASEQ" (Fig.
10-5a)
Figure 10-5
10-5b 10-5¢

Captures 10 Records

Sets Up Display

Activates Pointer and Moves it t0
First Record

Pauses for 1 Second —— ]
Moves Pointer to Next Record ————]

Causes Auto Sequence to Loop to ~
Line 10 and Repeat the Loop from

10-12 Eight Times.

Auto Sequence 1
Labal: MOVE POINTA

155- Keys Left
Display ON

4 HMEAS MODE: TIME CAPTUR
A 2 MSMD: CPSE: CAPTUR LENGTH 410 Recacrd
3 MEAS MOOE: CAPTUR SELECT: STAAT CAPTUR

4 UPPER (LOWER

5 A
A.J6 VIEW INFUT: TIME BUFFER
7 8
8 VIEW INPUT: TIME RECORD
[*~9 MSMD: CPSE: CAPTUA POINTR O Record
- 10 ASEQ FCTNS: TIMED PAUSE 1 Sec

MSMO:
ASEQ

CAPTUA SELECT: CARPTUR POINTR: UP
FCTNS: LOOP TO 10,8

Figure 10-6
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PURPOSE OF THIS CHAPTER

The purpose of this chapter is to show you how to use the HP 3562A as an HP-IB controller.to

plot the display, access disc memories, and output HP-1B command strings. The topics cov-
ered are:

1. Using the HP-IB FCTN menu
Selecting systemn controller or addressable-only
Viewing and setting HP-IB addresses
Sending user service requests

2. Plotting the display

Connecting and addressing the plotier
Setting the plot parameters

3. Using disc memories
Connecting and addressing the disc drive

Saving and recalling displays
Using the disc functions menu

Formatting discs - -

Copying disc files
Using the disc service functions

4. Outputting HP-1B command strings
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THE HP-1B FCTN MENU

The HP-1B FCTN menu allows you to identify the HP 3562A as the HP-IB system controller,
view and set addresses, send user service requests and output HP-1B command strings. For
programming the HP 3562A as an addressable-only device on the bus, please refer to the
HP 3562A Programming Manual.

CNTRLR

ADDRES
ONLY

SELECT
ADDRES

USER

SRQ

OUTPUT
STRING

ABORT
HP-1B

SYSTEM

Identifies the HP 3562A as the system controller. Thisis
necessary for plotting, accessing discs and outputting
command strings.

Identifies the HP 3562A as an addressable-only bus
device. This is necessary for programming the instrument
over the HP-IB with an external controller.

Displays:the select address menu, which is used to set the
HP 3562A’s address and enter the addresses of plotters
and disc drives. See ""The Select Address Menu' follow-
ing this menu.

Displays the user service request menu, which allows you
to send eight unigue service requests to an external con-
troller. See “'User Service Requests” following this menu.

Allows you to output command strings to the HP-1B. See
“QOutputting Command Strings’’ following this menu.

Aborts HP-1B operations.
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The Select Address Menu

Press SELECT ADDRES to display the following menu:

HP-1B Used to view and set the HP-IB address of the HP 35624,
ADDRES from0to 31.

PLOT Used to enter the plotter's address, from 0 to 31.
ADDRES The HP 3562A needs to know the plotter’s address to

communicate with it.

DISC Used to enter the disc drive’s address, from 0to 7.
ADDRES The HP 3562A needs to know the drive’s address to
communicate with it.

DISC Used to enter the unit number on multiple-unit disc drives,
UNIT from O to 15. This does not actually set it on the drive, but
the HP 3562A needs to kncow the drive unit number to

access the desired disc.

User Service Requests

-~ The HP 3562A allows you to send up to eight unique service requests to an external controller
onthe HP-IB. The USER SRQ1 through SRQ8 softkeys are in the USER SRQ menu. For
information on customizing the softkeys labels and handling the SRQs, please refer to the’

HP 3562A Programming Manual. The analyzer can also be set to send an SRQ at power-on.
See “PwrSRQ ON OFF" under the SPCL FCTN menu in Chapter 12 for more information.
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PLOTTING THE DISPLAY

The HP 3562A offers direct digital control of HP-IB compatible plotters equipped with Hewlelt-
Packard Graphics Language (HP-GL). Traces, tables and instrument states may be plotted.
- HP-IB or HP-GL programming knowledge is not required to use the plotter.

NOTE

The HP 3562A must be identified as the system controller (if
an external controller is not on the bus) in order to plot. Press
HP-IB FCTN, followed by SYSTEM CNTRLR. If you are using
a controller and a plotter on the bus simultaneously, refer to
the HP 3562A Programming Manual to pass control
between the controller and the HP 3562A.

Connecting and Addressing the Plotter

To connect a plotter to the HP 3562A, refer to figure 11-1. A standard HP-IB cable is required;
the following cables are available from Hewlett-Packard:

Part Number Length
10833A 1m@3.31)
) 108338  2mEen
10833C 4m(13.2 1)
10833D ' 0.5m (1.6 ft)
CAUTION

The HP 3562A has metric threaded HP-IB cable mounting
studs, as opposed to English threads. Metric threaded HP
10833A/B/C/D cables must be used. Metric fasteners are col-
ored black, while English fasteners are colored silver, DO
NOT attempt to connect black and silver fasteners, or
damage to cable and instrument will result.
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Plotter
(Typical)

10833A/BIC/D
HP-IB CABLE

3562A
REAR PANEL

Figure 111 Connecting a Plotter to the HP 3562A

To address the plotter, the HP 3562A needs to know the plotter's HP-IB address. Refer to your.-—. -~ -
plotter's manual to set and read its address. To enter the corresponding address into the

HP 3562A, press HP-IB FCTN in the HP-1B group. When its menu is displayed, press

SELECT ADDRES followed by PLOT ADDRES, then enter the plotter's current address. The

address is stored in nonvolatile memory (it need not be reentered if the instrument is turned

off). Note that some plotters do not recognize an address change until their power is turned off
then on again. ‘ '
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Setting the Plot Parameters

The HP 3562A offers control of every aspect of plotting. However, plotting can be a very
simple operation by using the preset parameters. To set the parameters and start plotting,
press PLOT to display the following menu:

START Initiates plotting using the current plot parameters and dis-
PLOT - plays the ABORT HP-IB command to abort plotting, if
necessary.
SELECT Displays the select data menu; this determines the com-
DATA bination of data, annotation and grid for plotting.
SELECT Displays the select pens meny; this determines the pen
PENS numbers for plotting the various parts of the display.
SPEED Selects fast or slow plotting; fast is the default speed of the
ES plotter (usually 36 cmy/s), while slow is 5 cm/s.
LINE Displays the line types menu; this is used to select the line
TYPES type for each trace.
PAGING Displays the paging control menu; this is used for plotters
CONTRL with paging control.
PLOT Displays the plot limits menu; this is used to select default
LIMITS or user-defined limits.
PLOT Presets all plot parameters; see table 111 for details. -
PRESET
NOTE

The HP logo in the upper left corner of table and state displays
is not normally plotted. If you do wish to plot it with the dis-
play, refer to Chapter 6 of the HP 3562A Programming Man-
ual for instructions.
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Plot Preset Table 11-1 shows the plot preset parameters. These are the conditions immedi-
ately after PLOT PRESET is pressed. These conditions also apply immediately after power-up
and after RESET in the preset menu is pressed. However, pressing only the green PRESET
key or one of the special presets does not affect the plot setup.

Table 111  The Plot Presef Parameters
Parameter Preset Condition
SELECT DATA DATA & ANNQOT active
DFAULT GRIDS active
SELECT PENS Pen#1 fr grid, Trace Aand its
annotation
Pen #2 for marker, Trace B and its
annotation
SPEEDFS Fast
LINE TYPES SOLID LINES is active
PAGING CONTRL NO PAGING is active
CUT PAGE ON OFF is OFF
PLOT LIMITS PLOT AREA is active

DFAULT LIMITS is active
ROT 90 ON OFF is OFF

The Select Data Menu  To select the cormbination of data, annotation and grid to be plotted,

_.. press SELECT DATA to display.the following menu:-

DFAULT
GRIDS

SOLID
GRIDS

TICK
MARKS

RETURN

DATA Selects only the data trace(s) for plotting.

ONLY
DATA & Selects the data traces and all the alphanumeric annota-
ANNOT tion for plotting; also displays the three grid control soft-

keys shown below.

Plots the grids exactly as they appear on the screen.

Plots the grids with solid lines, regardless of how they
appear on the screen.

Plots ticks marks on the grid axes in place of the horizon-
tal and vertical grid lines.

Redisplays the PLOT menu.
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The Select Pens Menu  To select the pen number for plotting the various parts of the
display, press SELECT PENS o display the following menu:

GRID Used to enter the pen number for plotting the grid and the
PEN capture pointer.
TRACE Used to enter the pen number for plotting trace A.
A PEN
TRACE Used to enter the pen'number for plotting trace B.
B PEN
ANNOT Used to enter the pen number for plotting the annotation
A PEN fortrace A.
ANNOT Used to enter the pen number for plotting the annotation
B PEN for trace B. ‘
MARKER Used to enter the pen number for plotting the markers.
PEN
RETURN Redisplays the PLOT menu.

The pen numbers can range from O to the maximum number of pens in the plotter. Refer to
your plotter's manual for its response to invalid pen numbers. If you enter 0 for a pen number,

the HP 3562A instructs the plotter to put the pen away. This is useful to selectively avoid
plotting parts of the display.
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The Line Types Menu  To select one of the preset line types or to define one of your own,
press LINE TYPES 1o display the following menu:

SOLID
LINES

DASHED
LINES

DOTS

SOLIDA
DASH B

USER
LINES

LINEA
TYPE #

LINEB
TYPE#

RETURN

Selects solid lines for both traces.

Selects dashed lines for both traces.

Selects dotted lines for both traces.

Selects a solid line for Trace A and a dashed line for
Trace B.

Displays the line type number softkeys below, which allow
you to define custom line types, and activates user lines.

Used to enter a line type number and length for Trace A;

| see “User Lines.” This softkey appears only after USER

LINES s pressed.

Used to enter a line type number and length for Trace B;
see "‘User Lines.” This softkey appears only after USER
LINES is pressed.

Redisplays the PLOT menu.

Userlines The userlines are defined by two variables: the paftern number and pattern
type. Refer fo your plotter’s programming manual for more information. (This feature uses the
HP-GL command LT to enter the user line numbers.) You can use just the standard fine
numbers 1through 8, if desired, without using the second parameter. The second parameter is
always optional. in the HP 3562A, solid lines are assigned the line type number —32,768.
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The Paging Control Menu  To control paging features on plotters so equipped, press PAG-
ING CONTRL to display the following menu:

PAGE Enables the page forward feature. Pages are forwarded
FORWRD after the plots are finished.

PAGE Enables the page back feature. Pages are backed up

BACK after the plots are finished.

NO Disables the paging features.

PAGING
CUTPG Controls the page cutting feature. Pages are cut after the
ON OFF plot is finished.
RETURN Redisplays the PLOT menu.

hese commands are not sent to plotters without paging capabilities. Refer to your plotter’s
manual for information on its paging features.

The Plot Limits Menu  You can set the plotter’s limits directly from the HP 3562A. Press
PLOT LIMITS to display the foliowing menu:

PLOT Causes the entire screen, including annotation, to be plot- o
AREA - | tedwithinthe plotlimits. - T )
GRID Causes the plot grid to line up with the plot limits. Useful
AREA for printed graph paper.
DFAULT Selects the P1 and P2 values defined by the plotter.
LTS , St , ,
USER Selects the P1 and P2 values defined by the HP 3562A,
LIMITS and displays the user limits menu and allows you: to set
the plotter's P1 and P2 coordinates directly from the
HP 3562A. See “The User Limits Menu" following this
menu.
ROT 90 Rotates the plot 90 degrees. This puts P1in the upper left
ON OFF corner and P2 in the lower right corner. Note that if your

plotter also has a rotate feature, it does not have to be
active if ROT 90 is ON. This reverses the aspect ratio to
3.7:4.8 (X:Y).

RETURN Redisplays the PLOT menu.

Once you select USER LIMITS and redefine the P1and P2 positions, these new locations

become the ﬁ[otter‘s default values. This sets the DFAULT LIMITS e%ual to USER LIMITS.
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The User Limits Menu The HP 3562A allows to you define the P1 and P2 locations from
the instrument. When USER LIMITS is active, the plotter uses the analyzer's definitions of P1
and P2, not its own. You can also read the current P1 and P2 locations as defined on the
plotter. Press USER LIMITS to display the following menu:

SET P1
LWR LF

SET P2
UPRRT

READ
PEN—-P1

READ
PEN—P2

ABORT
HP-IB

RETURN

Used fo specify the location of P1.

Used 1o specify the location of P2.

Reads the current location of the plotter's pen info the
HP 3562A's P1.

Reads the current location of the plotter's pen into the
HP 3562A's P2.

Aborts HP-IB operations. Use this if the plotter fails to
respond to one of the READ PEN softkeys.

Redisplays the USER LIMITS menu.

P1is the lower left corner of the plot, and P2 is the upper right corner. The screen’s aspect ratio
is 4.9:3.7 (XY). HP-GL assigns the origin o the lower left corner of the plotter's usable area.
The values entered for P1 and P2 are an X-Y coordinate pair separated by a comma. For
example, entering a P1 location of 250,100 sets the lower left corner 250 units to the right and
100 units above the corner. Refer to your plotter’s programming manual for more information.
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P

USING DISC MEMORIES

The HP 3562A allows you to store an unlimited number of displays (tables, traces, and states)
to disc memory without using an external controller. The instrument supports the Hewlett-
Packard 794X and 91XX series disc drives. (Other drives can be used as well but the

HP 3562A does not support their service diagnostics.) This ability to directly control a disc is
aiso used with time throughput; refer to Chapter 6 for using throughput.

This section shows you how to:

1. Connect and address the disc drive
2. Save and recall displays

3. Use the disc functions menu

4. Format discs

5. Copy disc files

6. Use the disc service functions

Any Hewlett-Packard Va-inch tape drives using the Command Set/80 disc control language
can be used for any applicable operations. Because of their slower speed, tapes are used
primarily for disc backup. The HP 3562A accesses only volume 0 of multi-volume discs.

Connecting and Addressing the Disc Drive

NOTE

The HP 3562A must be identified as the system controller (if
an external controller is not on the bus) in order to use a disc
memory. Press HP-IB FCTN, followed by SYSTEM CNTRLR.
If you are using a controller and a disc drive on the bus simul-
taneously, refer to the HP 3562A Programming Manual infor-

mation on passing control.

To connect a disc drive to the HP 3562A, refer to figure 11-2. A standard HP-18 cable is
required; the following cables are available from Hewlett-Packard:

Part Number

10833A
108338
10833C
108330

Length

1m (3.3 f)
2m (6.6 i)
4m(13.21)

0.5m (1.6 1)
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CAUTION

The HP 3562A has metric threaded HP-IB cable mounting
studs, as opposed to English threads. Metric threaded HP
10833A/B/C/D cables must be used. Metric fasteners are col-
ored black, while English fasteners are colored silver. DO
NOT attempt to connect black and silver fasteners, or
damage to cable and instrument will resuit.

3562A
REAR PANEL

DISC MEMORY
(Typical)

10833A/B/CID
HP-1B CABLE

Figure 11-2  Connecting a Disc Memory to the HP 3562A

To address the disc, the HP 3562A needs to know the disc’s HP-IB address (and the current
disc unit number for multiple-drive memories). Refer to your disc’s manual to set and read its
address. To enter the address into the HP 3562A, press HP-1B FCTN in the HP-IB group.
When its menu is displayed, press SELECT ADDRES, then DISC ADDRES and enter the disc’s

current address. The address is stored in nonvolatile memory and is not affected by power-
down or reset.

If the disc has more than one drive unit, you need to specify which unit is to be addressed.
Press DISC UNIT in the SELECT ADDRES menu, then enter the unit number. The unit

selected is addressed for all disc operations. As with the address, the unit number is saved in
nonvolatile memory.

NOTE

Discs must be initialized before data can be stored on them.
Refer to "“Formatting Discs’’ later in this chapter.
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SAVING AND RECALLING DISPLAYS

Data traces, instrument state displays, fault logs, curve fit tables, delete frequency tables and
synthesis tables can be saved on disc memory. In addition, auto sequence, auto math, syn-
thesis, curve fit and delete frequency tables are fully operational when recalled. Press DISC to
display the following menu:

SAVE Used to save the current display on disc. There are three
FILE ways to save files; see ‘'Saving Files on Disc’ following
this menu.

RECALL Used to recall an existing file from the disc fo the display.

FILE . There are three ways to recall files; see “Recalling Files
o from Disc” following this menu.

DELETE Used to delete a file from the disc. Enter the name of the

FILE file to be deleted, then press ENTER. You can also use AT

POINTR; refer to the alpha menu description following this
menu. Note that deleted files cannot be recovered.

VIEW Displays the disc catalog; see ‘*Using the Disc Catalog’'
CATALOG | following this menu. The last page of multi-page catalogs
is displayed.
NEXT Displays the next page of disc catalogs that contain more
PAGE than one page (20 files).
PREV Displays the previous page of disc catalogs that contain
PAGE more than one page (20 files). -
CATLOG Enables the Entry group to move the catalog pointer. See
POINTR “Using the Disc Catalog™ following this menu.
- DISC Displays the disc functions menu; see *'Using the Disc
FCTN Functions Menu'' later in this chapter.
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There are three ways to specify the name for a file you are saving to disc:

1. Enter a file name (up to 8 characters) using the alpha menu that is displayed then

press ENTER.

2. Enter a file name then press OVER WRITE in the alpha menu. If a file under this
name already exists on the disc, OVER WRITE deletes the original file and
replaces it with the new file. This differs from pressing ENTER as in #1 above,
which will not let you write over an existing file.

3. Press ENTER immediately after pressing SAVE FILE. This uses the last file name
you stored on disc since power-up, increments any number at the end of its name
by one, then stores the current display under the incremented file name. If the last
file name does not contain a number, a 1is appended to the new file name. if no
files have been saved since power-up, the new file is simply named “1."

To give you an idea of the space required to save files on disc, here are some example file

sizes:

File Type

Time record trace
Frequency response trace
Power spectrum trace
Setup state
Auto sequence table
Auto math table

- Synthesis table
Curve fittable
Throughput file (1 record)
Throughput file (10 records)
Throughput file (50 records)

Size (in 256-byte sectors)

33
28
15
3

4

4
e 4
4
20
164
804

A double-sided 3.5" microfloppy disc can hold about 80 frequency response traces.

To save files not currently on the display, use "NAME, XXX where XXX is the proper code

from Table 11-1.
Table 111  Codes for Saving Files Not on Display
To save: Use this code:
Active Trace DA
Datain trace A DAA
Dataintrace B DAB
Instrument state SE
Synthesis table (active type) ST
Auto sequences A1,A2,A3,Ad or AS
Auto Math AM
Fault Log FL
Captive buffer CS
Test Log TL
Demod delete frequency " DM
Curve Fit CF
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Recalling Files from Disc

There are three ways to recall files from disc:

1. After pressing RECALL FILE, enter a file name using the alpha menu that is
displayed.

2. Display the disc catalog, move the pointer to the file you want to recall, press
RECALL FILE, then press AT POINTR in the alpha menu.

3. After pressing RECALL FILE, press ENTER in the alpha menu. This recalis the
next file from disc of the same file type as the last file you recalled since power-up.
For example, if the catalog showed:

(name) {type)
TESTH State
TEST2 State
FRESP Synth
TEST3 State

and the last file you recalled since power-up was TESTH, pressing RECALL FILE
followed by ENTER would recall TESTS.

Note that auto sequences can be recalled into tables other than the one in which they were
created by appending a comma and the desired table number to the file name when recalling.

Using the Disc Catalog

When VIEW CATALOG is pressed, the disc’s file catalog is displayed. The catalog showsthe -
number of files on the disc, along with name, type, and size. The amount of disc space deleted
and the number of entries available are shown at the top of the table. The upper left corner
indicates the name of the disc, as entered when the disc is initialized (see 'Using the Disc
Functons Menu™), Uil b INMIZE

The catalog pointer makes entering file names much faster. The pointer highlights a file in the
catalog and can be moved through the display with the Entry group. Press CATLOG POINTR
to enable the Entry group, move the pointer to a file you wish to recall or delete, then press
RECALL FILE or DELETE FILE. When the catalog is displayed, AT POINTR is displayed in the
alpha menu. Press AT POINTR, and the file highlighted with the pointer will be recalled or
deleted. This saves you the trouble of manually entering each file name with the alpha mode.
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When SAVE FILE, RECALL FILE or DELETE FILE is pressed, the HP 3562A shifts into the
alpha mode to allow you to enter the file name. In the alpha mode, all front panel hard keys
(except LINE and HELP) are converted to the blue labels under them, and the following menu

is displayed:

ENTER

SPACE
FORWRD

SPACE
BACKWD

INSERT
ON OFF

DELETE
CHAR

CLEAR
LINE

AT
POINTR

CANCEL
ALPHA

Saves, recalls or deletes the file, then exits the alpha
mode. A status message is displayed for saving, recalling
and deleting.

Moves the cursor one sgace forward for editing. Use the
blue "BL" key to add blanks.

Moves the cursor one space backward without erasing
any characters. To erase, use BACK SPACE or DELETE
CHAR.

When this is pressed ON, characters are inserted at the
current cursor position. When pressed OFF, characters
are writen over existing ones.

Deletes the character at the cursor position.

Clears the alpha characters from the cursor position to the
end of the line.

Appears when DELETE FILE or RECALL FILE is
pressed.

Aborts the current entry and exits the alpha mode.

The number of files stored is limited only by space on the disc. Note that when ENTER is
pressed and the file is saved, recalied or deleted, the instrument exits the alpha mode, and the
keys return to normal operation.
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USING THE DISC FUNCTIONS MENU

The disc functions menu allows you to pack discs, abort HP-IB operations, and create
throughput files. It also gives you access to the service functions, copying and formatting
menus. Press DISC FCTN in the DISC menu to display the following menu:

SERVCE Displays the disc service functions menu, which allows
FCTNS you to perform media and hardware tests and spare
blocks in media. See “*Sparing Blocks" later in this
chapter.
DISC Displays the disc copying menu, which allows you to
COPY copy files and perform backups. See *'Copying Disc

Files" later in this chapter.

FORMAT Displays the formatting menu, which allows you to ini-
tialize catalogs, format media and select format options for
HP Subset/80 discs. See '‘Formatting Discs'' later in this

chapter.
PACK Packs the disc by removing any space remaining when
DISC files have been deleted. Before packing, look at the top of

the catalog to see how much space has been deleted. {
This is the amount of space that packing will recover.

THRUPT Used to specify the size of throughput files; refer to Chap-
SIZE ter 6 for instructions.
CREATE Creates time throughpuit files; refer to Chapter 6 for
THRUPT. .| instructions. N
ABORT Aborts disc operations. Use this when the bus fails to
HP-B respond or when you wish 1o gracefully terminate a bus

operation before it is finished.

RETURN Redisplays the DISC menu.

Packing discs requires several minutes because the entire contents of the disc must be read
then rewritten. "PACK DISC IN PROGRESS" and “% Done"" are displayed while the pack is in
progress. Disc packing can be gracefully aborted by pressing ABORT HP-IB.
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FORMATTING DISCS

CAUTION

The first step the analyzer takes when formatting discs is to
erase any existing data. When formatting discs with multiple
software volumes, the HP 3562A re-initializes the entire disc
into a single volume.

The HP 3562A allows you to format discs to two levels: INIT CATLOG writes a catalog on the
media, and INIT DISC writes the formats and catalogs the media. In addition, FORMAT
OPTION allows you to enter a format option number for Hewlett-Packard Subset/80 discs.
Press DISC then DISC FCTN, followed by FORMAT to display the following menu:

FORMAT allows you to enter a formatting option, from Q to 239, for
OPTION Subset/80 discs. This is ignored by all other dis¢ com-
mand sets.
INIT Initializes media by writing a catalog and formatting the
DIsC media. On tapes, INIT DISC performs an automatic cer-

tification test and stores the results in the ERT log.

INIT Initializes media by writing a catalog. This does not format
CATLOG the media and is primarily used to initialize pre-formatted
tapes. This is also a fast, easy way to erase discs.

RETURN Redisplays the DISC FCTN menu.

Please refer to your Subset/80 disc drive’s manual for more information on the formatting
options. The HP 3562A can use only the 256-byte sector size. For example, the HP 9122D
disc drive must use format options O (its default), 1 or 4 to work with the HP 3562A. Not all
drives default tn 256 bytes/sector, so refer to your drive’'s manual if there is any question about
its default format.

After you press INIT DISC or INIT CATLOG, the instrument shifts into the alpha mode to allow
you to enter the name for the disc. If you choose not to specify the number of files, 6% of the
disc is automatically reserved for the catalog and the rest is reserved for files. After typing in the
name, you can type a comma followed by a number from 1to 32 767 to specify the maximum
number of files you will be storing on this disc. The number you enter is rounded up to the
nearest 8n (8, 16, 24, etc). For example, on a disc to be used solely for time throughput, you
could initialize itas “THRU,5.” This initializes the disc and allows you to store up to 8 large files.
The reason for specifying the number of files is that it reserves only the minimum necessary
space for the catalog and allows you maximum space for files. '

Both INIT DISC and INIT CATLOG erase any files existing on media. If you are not sure
whether a tape or disc has been initialized, press VIEW CATLOG in the DISC menu. If **Unfor-
matted Disc" is displayed, you need torinitialize the media with INIT DISC. If “'Not a Valid

Cataleg'' is displayed, you need to initialize the catalog with INIT CATLOG.
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COPYING DISC FILES

The DISC COPY menu allows you to copy any number of files, from one to the entire disc
contents. It also provides image backup to quickly copy data images from discs and tapes,
sector-by-sector. Press DISC, then DISC FCTN followed by DISC COPY to display the following

menu:

DESTN
ADDRES

DESTN
UNIT

COPY
FILES

OVERWR
AU MAN

RESUME
OVERWR

RESUME
COPY

 IMAGE
BACKUP

RETURN

Used to enter the HP-IB address of the destination disc
drive, from 0 to 7. See "'Identifying the Copy Destination”
following this menu.

Used to enter the unit number of the destination disc,
from 0 to 15. See "'Identifying the Copy Destination’ fol-
fowing this menu.

Used to enter name(s) of the file(s) to be copied. See
“Selecting Files To Be Copied'’ following this menu.

Selects auto or manual overwrite. Auto overwrites any
duplicate files without stopping; manual pauses each time
it encounters duplicates. See '*Selecting Files To Be Cop-
ied" following this menu.

Instructs the file copier to write over the duplicate file,
erasing the destination file. See *'Selecting Files To Be
Copied.” This can also be used to resume over writing on
a second disc if the first one fills before copying is finished
and to resume after HP-IB aborts.

" Instructs the file copier not to write over the destination file

and skip the file in question when duplicates are encoun-
tered. See ""Selecting Files To Be Copied.” This can also
be used to resume copying on a second disc if the first
one fills before copying is finished and to resume after

HP-IB aborts.

Performs a backup of the source to the destination. Refer
to “'Image Backup” following this menu. DO NOT
PRESS THIS UNTIL YOU HAVE READ “IMAGE
BACKUP’’ FOLLOWING THIS MENU.

Redisplays the DISC FCTN menu.

Identifying the Copy Destination

The destination disc is identified with DESTN ADDRES and DESTN UNIT. An error message is
displayed if the destination address and unit match those of the source when a copy or backup
is attempted. The source address and unit are identified with the SELECT ADDRES menu

under the HP-1B FCTN key.
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Selecting Files To Be Copied

You have four choices for selecting the files you wish to copy: enter a single name, use the
catalog pointer and AT POINTR, enter the starting and ending of a group of file names, or copy
all the files from the source disc.

1. To copy a single file, press COPY FILES then enter the file name using the alpha

menu and the blue labels on the front panel. Copying starts when you press the
ENTER softkey.

2. Move the catalog pointer to the desired file, press COPY FILES, then press
AT POINTR in the alpha menu. "

3. To copy a contiguous group of files, first display the disc catalog by pressing
VIEW CATLOG in the DISC menu. Then press DISC FCTN followed by DISC
COPY and COPY FILES. Enter the starting and ending file names separated by a
comma. When you press the ENTER softkey, all the files from the starting to the
ending in the catalog are copied. Files are stored on the destination disc in the
same order they appear on the source disc. If the ending file is not found, all files
after the starting file are cop;ed To copy from the beginning of the catalog to a
specific file, enter:

< filename

To copy from a specific file to the end of the catalog, enter:

filename, >

4. To copy all the files from the source to the destination, press COPY FILES followed
immediately by the ENTER softkey. : B

I the file copier encounters a file on the destination with the same name as the a file in the
source, if takes one of two actions depending on the state of QVERWR AU MAN. If this set to
AU (auto overwrite), the destination file is written over by the source file and erased. NO COPY
OF THE ORIGINAL DESTINATION FILE IS PRESERVED.

However, if OVERWR AU MAN is set to MAN, the file copier stops and informs you each time
it encounters a duplicate file name. You then have the options of ignoring the warning and
writing over the destination file or skipping the file in question and proceeding to the next
source file. Press RESUME OVERWR to write over the destination file or RESUME COPY to
skip the file.

RESUME COPY or RESUME OVERWR can also be used to resume copying on a second
disc if the first destination disc fills before all files are copied. If **Disc Full' or Catalog Full"' is
displayed, replace the disc in the destination drive then press RESUME COPY or RESUME
QVERWR to finish copying.

if a copy is aborted before finished, the destination disc retains all files copied up to but not
including the one being transferred. ABORT HP-IB during copying does not affect the source
disc.

11 4
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 11—HP-IB Functions
USING THE DISC SERVICE FUNCTIONS

Image Backup

NOTE

The first action IMAGE BACKUP takes is to completely erase
the destination disc or tape. Do not perform an image backup
to a tape or disc that contains valuable data.

Image backups are used to save entire discs for security and archival purposes. This feature
allows you to quickly copy the entire contents of a disc; it is much faster than using the COPY
FILES command. Backup creates an exact data image of the source disc on the destination
disc. You cannot perform a partial backup on one disc then resume on a second disc. IMAGE
BACKUP does not allow you to start a backup if the destination is too small.

USING THE DISC SERVICE FUNCTIONS

The disc service functions are intended for disc service technicians as well as advanced

HP 3562A operators who need to spare blocks on disc or tape. The run time error log and the
hardware fault logs are offered, as well as the read-only error rate test. Press DISC then DISC
FCTN followed by SERVCE FCTNS to display the following menu:

RESTOR Restores the catalog if power was lost during a data trans-
CATLOG fer or the catalog was somehow erased. See ‘Restoring
Catalogs" following this menu.
RO ERT Clears the ERT log and starts the read-only error rate test ‘
TEST (ERT). See ““The Error Rate Test” following this menu.
OUTPUT Displays the output log menu, which gives you access to
LOG the run time, ERT or fault logs.
NEXT Displays the next page of the log displayed last. Page
PAGE numbering in logs is separate for each head in multi-head

discs, so keep préssing NEXT PAGE until “LAST PAGE"
is displayedin thelog. :

CLEAR Clears the run time, ERT and fault logs. You should read
LOGS and appropriately act on any information in the logs
before clearing them.
DISC Retrieves the disc status display, which shows the last disc
STATUS access error that occurred since power-up. See “Disc
Status'' following this menu,
SPARE -Allows you to spare blocks that have been confirmed bad.
BLOCK Blocks are identified either with a 1-vector address or a 3-

vector cylinder,head,sector address. Refer to **Sparing
Blocks" later in this chapter before attempting to spare
blocks.

RETURN Redisplays the DISC FCTN menu.
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When OUTPUT LOG in
displayed:

Chapter 11—HP-IB Functions
USING THE BISC SERVICE FUNCTIONS

the SERVCE FCTNS menut is pressed, the following menu is

FAULT
LOG

ERT
LOG

RUN TM
LOG

RETURN

Disptays the hardware fault log. Refer to “The Fault Log”
later in this chapter.

Displays the ERT Log. Refer to “‘The Error Rate Test”
foliowing this menu.

Displays the run time log. Refer to ' The Run Time Log"
later in this chapter.

Redisplays the SERVCE FCTNS menu.

Disc Status

The disc status display shows the last disc data access eror since power-up. An exampleis.

shown in figure 11-3.

Raject Errors: 00000000
Fault Errors: 00000000
Accaess Errors: 00000000
Information: 00000000

Parameter Field: Cindr Hd
{P4~P8) [}

P1 P2 P3 P4 PS5 PB
6 o o o o0 o

Disc Status

Disc Type: Command Set/80 —4— Indicates Disc Command Set
ID Field: Volume Unit W/Status
0 o] 15

Indicates Fault Error

©0000000 ¢ (Bits 00-45)
000000107 (Bits 46-34)
00000000..  (Bits. 32-47)
000Q0000. (Bits 48-63)

Sctr One Vector
] o}

P7 P8 P9 P10
[} Q Q [s]

Figure 1-3 The Disc Status Display
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Restoring Catalogs

Catalogs can be restored if power was lost during a data transfer or if the catalog appears
corrupted. If RESTOR CATLOG finds a catalog sector that it determines to be bad, it clears that

catalog sector. For this reason, be certain that a catalog definitely needs restoring before you
press RESTOR CATLOG.

The next step after pressing RESTOR CATLOG is to use the alpha mode to enter a name for
the restored catalog. As with INIT DISC and INIT CATLOG, you may add a comma and the
number of files for the disc (for restoration you must use the original number of files). The name
and number of files entered after RESTOR CATLOG is pressed are used only if the volume
sector (the first sector) is bad. If the volume sector is good, these entries are ignored.

If you terminate this entry with the ENTER softkey, the analyzer only checks for bad sectors.

If you terminate it with the OVER WRITE softkey, it actually performs the restoration. You are
given this choice because restoration starts by validating the catalog, then it searches for files
that may exist in data sectors addressed by bad catalog sectors. It attempts to validate all files
in ascending order, and if it finds a file out of order it assumes that sector is bad. If no valid files
are found in a sector, the message ""BAD Cat Sector nnn’' is displayed, and that sector is

cleared. The “Restore Catalog™ display at the end of restoration shows the the number of bad
sectors found.

Restoration is fast if all files can be located in the order indicated in the catalog. If some sectors
are determined bad and need to be spared, restoration can take a long time. It can, however,
be gracefully aborted by pressing ABORT HP-IB and started again.

The Error Rate Test—Discs

This test checks for data reading errors. The error rate test (ERT) is read-only, so it does not
destroy data on the disc. Because the disc drive's error correction circuitry is disabled while the
ERT is running, the ERT records all errors—both correctable and uncorrectable. This differs
from the run time log, which shows only uncorrectable errors.

The ERT starts by performing a full-volume error test, noting bad sectors in the ERT log. Next, it
reads the ERT log to check each bad sector individually. Each bad sector is checked twenty
times to see if errors occur consistently. The ERT then reads the run time log to individually
check sectors that historically produced errors. These are checked twenty times also. The final
ERT log can be retrieved from disc when the ERT is finished; it shows the number of times
each error occurred.
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Figure 11-4 shows an example of the disc ERT log. Note that pressing RO ERT TEST to start the
ERT erases the ERT log.

Indicates There Are More Pages in

the Log
- Paga 1

Disc ERT Log More Pages

Last Sectors Correctable Uncorrectabls

Head Head Read Errors Errors

. . R Ly O .6 B.i15E+04 . Q °

indicates Number of Heads in This ————"""|

DiSC -— Logical —— Error
Clndr Hd Sctr Count 8yte

Figure 114 The Disc ERT Log

The ERT is used in conjunction with the run time log to help you locate and spare bad blocks
on media. Refer to *'Sparing Blocks™ later in this chapter for instructions.
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The Error Rate Test—Tapes

The ERT is run differently for tapes. First, it does not disable error correction circuitry, so only
uncorrectable error are shown. Second, it does all the interpreting for you, so any sector that
shows up in the ERT log on a tape needs to be spared. Any errors it encounters are tested
three times to see if they are transient or permanent. The ERT then ignores transient errors and
tries to correct permanent errors. Any permanent errors it cannot correct or locate are shown in

the ERT log and need to be spared. Note that the ERT takes 8—10 minutes for 150 ft tapes and
35—40 minutes for 600 ft tapes.

Figure 11-5 shows an example of the tape ERT log.

Tape ERT Log Page 1

Last Paga-y

Blocks  cmmeemmmeee ErrORS — e \lndlcates This Is the Only Page in
Accassad Perman— Transi—- Uncorrect— Unlocat— the Log
ent ent able able
6.55E+04 & 211 o o}
Logical Block Errar Other
Address Byte Information

Figure1-5 The Tape-ERT Log

Any errors displayed in the uncorrectable or uniocatable columns need to be spared. If 150 ft
tapes have more than 128 errors, they need to be backed up and replaced. If 600 ft tapes have
more than 250 errors, they need to be backed up and replaced.
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The Run Time Log

This log records data errors that occur during normal operation. Because the error correction
circuitry is enabled during normal operation, the run time log does not show correctable errors.

Other than that, it records and shows the same information as the ERT log. Figure 11-6 shows
an example.

3 Page 1
Disc Run Log Vo Pages \
Last Sectors Correctable Uncarrectable Indicates More Pages
Head Head fAaad Errars Errors
0 ° 6 3.358+04 0
~-— Logical -—— Error
Clndr Hd Sctr  Count Byte

Figure -6  The Run Time Log

You should first read the run time log to see if the ERT needs to be run. It also can be used in

conjunction with the ERT and its log to help you locate and spare bad blocks on media. Refer
tothe next section, Spanng Blocks," for instructions.
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Sparing Blocks

You can use the run time and ERT logs to locate bad blocks on media. Once located, these
blocks can be spared using SPARE BLOCK. This allows you to continue using the media while
avoiding bad areas. There are four steps to sparing blocks:

1. View the run time log (press DISC, DISC FCTN, SERVCE FCTNS, OUTPUT LOG

then RUN TM LOG). If there are no errors in this log, there are probably no data
access problems. If there are errors recorded in this log, proceed with step 2.

- Runthe error rate test (press DISC, DISC FCTN, SERVCE FCTNS then RO ERT

TEST). NOTE: pressing RO ERT TEST erases the ERT log—view the ERT log first
to avoid erasing valuable test data. The ERT first checks all sectors by reading

their data and checking for errors. Any bad sectors are noted in the log. For discs,
the ERT then reads the log to check each bad sector individually. Each bad sector
is checked twenty times to see if errors occur consistently. The ERT then reads the

run time log to check those bad sectors twenty times also. When the ERT is
finished, proceed to step 3.

. Any disc sector that produced a repeafable error is probably bad. View the run

time and ERT logs to see if any address appears more than once. Those that do
should be spared; proceed to step 4. Errors that occur only once are probably
random and could not be remedied by block sparing. A large number of bad

sectors could indicate other trouble.

For tapes, every block in the uncorrectable and unlocatable columns in the ERT log is con-
firmed bad and needs to be spared.

4. To spare a block; press'SPARE BLOCK then enter the block's address. This will

either be the 1-vector address or the 3-vector cylinder,head,sector address; use
the address shown in log. In 3-vector addresses, enter all three vectors at once,
separated by commas.

5. To verify sparing, you can run the ERT again. In any case, you-should clear-all

three logs after sparing all bad blocks and see if any errors accumulate when
you put the disc or tape back into operation.
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The Fauit Log

The fault log shows disc hardware errors that have accumulated since the log was last cleafed.
Figure 11-7 shows an example.

: Pags 1 | — Indicates This Is the Only Page in
Disc Fault lL.og Last Paga— This Log

T
/
0

I

Logical Addresses
~— Current -— -- Target -—- Fault:
Clndr Hd Sctr  Clndr Hd Sctr Code

Fail Stat
Subtst Byte.

10
o -

o o [o] o 0 [o} 175 o] o

\ Indicates T Error or D Error

"Figure 11-7  The Disc Fault Log

NOTE

This fault log is designed for the disc service technician who
is familiar with its contents. It is not intended for use by
HP 3562A operators.

FERRYN
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Quick Reference Tables

<VVVVUUUU> <SS SS SS 83>

<00200567><8910012000>

<01701900220><24026272803031>

CS/80
Request Status Summary
ERROR REPORTING FIELDS!
A
g =
IDENTIFICATION FIELD REJECT ERRORS FIELD FAULT ERRORS FIELD?
0 7 8 15 16 23 24 31

VVVV = Volume number
yuuu Unit number

SSSS8SSSS = Value of the lowest
numbered unit with
status pending (all
ones if no units have
status pending).

Notes:
1. Error bit positions correspond to bit

A "t"indicales presence of an error.
Unused bit positions must be zeroes.

2. All Fault Errors are unmaskable.

3. Error uses parameter field.

4 s Parameter tield configuration is de-
pendent on reported errors

s« Highest prionity ts given to lowest
numbered errors.

< Masked errors relinquish their
prionty.-

positions in Set Status Mask command.

10

12

CHANNEL PARITY ERROR
A channel command was re-
ceived withoul odd parity.

ILLEGAL OPCODE
An unrecognizable opcode
was received.

MODULE ADDRESSING
Anillegal volume or unit num-
ber was specified for this
device.

ADDRESS BOUNDS

The target address has ex-
ceeded the bounds for this
device.

PARAMETER BOUNDS

A parameter {(other than unit,
volume, or target address) 1s
not allowed ior this device.

ILLEGAL PARAMETER

A parameter field was the
wrong length for the opcode
preceding it.

MESSAGE SEQUENCE

The message sequence has
been violated. (Error sup-
pressed if any reject or fault
errors have occurred prior to
sequence error.)

MESSAGE LENGTH
The total length of the execu-
tion message differs from the
current default value.

17 = CROSS-UNIT?
An error has occurred
during a Copy Data
operation.

19 = CONTROLLER FAULT
A hardware fault oc-
curred in the controlter.

22 = UNIT FAULT
A hardware fault has
occurred in the unit
addressed.

24

DIAGNOSTIC RESULT?
The hardware faited the
diagnostic indicated in
the parameter field.

26 - 28 = RELEASE REQUIRED

This command cannot
oe execuied until after
release is granted to the
device.

Device requires release
for indicated reason:

26 = OPERATOR REQUEST
Release required for
operator request {e.g..
load‘unload, restore).

27

DIAGNOSTIC REQUEST
Release required for
diagnostics initiated
from control panel {e.g..
H1O. self test).

28 = INTERNAL MAINTE-
NANCE
Release required for in-
ternal maintenance (e.g..
head alignment. error
log).

30

POWER FAIL

The power to the unit
failed. a diagnostic de-
stroyed configuration,
or a pack was loaded.
Device should be recon-
figured.

31 = RETRANSMIT
The preceding transac-
tion should be retried.
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<32333435363700><404104344000>

<48495051520055><057585906100>

S/80
Quick Reference Tables
Request Status Summary (continued)
-ERROR REPORTING FIELDS!
A
~
ACCESS ERRORS FIELD INFORMATION ERRORS FIELD PARAMETER FIELD*
32 39 40 47 48 55 58 63

32

33

35

36

37

40

41

43

44

34

= {LLEGAL PARALLEL
OPERATION
The requested operation can-
not be executed in parallel
with some other operation(s)
currently in progress.

UNINITIALIZED MEDIA

The host attempted to access
unformatted media. or un-
usable media has been
loaded.

"

NO SPARES AVAILABLE
Spare Block cannot be exe-
cuted due to lack of spare
media.

= NOT READY
The selected unit is not ready
for access at this time {e.g.
heads or media not yet fully
loaded).

= WRITE PROTECT
The selected volume 1s write
protected.

= NO DATA FOUND
A biock accessed during a
read has not been written.

UNRECOVERABLE DATA
OVERFLOW

The previous transaction gen-
erated more than 1 unrecov-
erable data error. The entire
transfer should be considered
tnerror.

UNRECOVERABLE DATA?
Unrecoverable data at indi-
cated block(s).

= END OF FILE
End of file encountered on
file structured device.

= END GF VOLUME
The host attempted to access
across a volume boundary

48 -50 = REQUEST RELEASE?
Device requests release

for indicated reason:

48 = OPERATOR REQUEST?
Release requested for
operator request (e.g..
load/unload, restore).

49 = DIAGNOSTIC REQUEST?
Release request initiated
from diagnostic control
panel (e.g., HIO, self test).

50 = INTERNAL MAINTE-
NANCE®
Release requested for in-
ternal maintenance (e.g..
head alignment, error log).

51 = MEDIA WEAR
Only one spare track
(disc) or one spare block
(tape) remaining.

52 = LATENCY INDUCED

A talency was induced
during the transfer due to
slow transfer rate or seek
retry.

55 = AUTO SPARING
INVOKED
A defective block has been
automatically spared by
the device.

RECOVERABLE DATA
OVERFLOW

The previous transaction
generaged more than 1 re-
coverable data error.

MARGINAL DATA?
Data was recovered, but
with difficulty.

RECOVERABLE DATA?
A latency was introduced
in order to correct a data
error.

59

[t}

61

MAINTENANCE TRACK
OVERFLOW

Error and fault log area s
full.

No Errors: P1 through P6 indicate new
Target Address. The address format,
which is used any time P1 through P6
contain address information, is de-
fined by the Set Return Addressing
command (refer to paragraph 2-24).

No Errors: P7 through P10 contain run-
time drive error codes (DERRORS),
except after a Spare 2iock cornmand.
The errors are arranged chronologi-
cally: P7 contains the most recent of
the four errors recorded: P10 contains
the oldest of the lour recorded.

Note: Error codes 40H and CBH will
always be followed by a single
byte containing fault latch
information.

After a Spare Block command, P1
through P6 contain the beginning ad-
dress of the reformatted area. (Disc
operation onty.)

After Spare Block command, P7
through P10 indicate the length - in
blocks - of the reformatted area. The
length is a four-byte, unsigned binary
number. (Disc operation only.)

Error Bit No. 17

Cross-unit: P1 through P6 contain the
encoded values of each unit which has
experienced an error. A byte of all
ones indicates no additional units.

Error Bit No. 24
Diagnostic Resuits: P1 through P6
contain the following intormation:

P1 = most suspect component

P2 = next most suspect component

P3 = test error (TERROR) associ-
ated with P1

P4 = test error {TERROR) associ-
ated with P2

PS - P8 = not used

P7 - P10 contain DERROR information
(format described above).

Error Bit No. 41
Unrecoverable Data: Pt through P6
indicate address of bad block.

Error Bit No. 48 - No. 50

Request Release: P1 through P6 con-
tain the encoded values of each unit
requesting release. A byte of all ones
indicates no addittonal units.

Error Bit No 58
Marginal Data: P1 through P6 indicate
address of the marginal block

Error Bit No 59
Recoverable Data: P) through P6 ind:i-
cale address of recoverable block
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OUTPUTTING COMMAND STRINGS

The HP 3562A can output HP-1B command strings up to twenty-five characters long (exclud-
ing the address). Press OUTPUT STRING, enter the address of the destination device followed
by a comma, then enter the command string. For example, the command

OUTPUT STRING 5,PA1000,1000

sends the HP-GL command "PA1000,1000" (Plot Absolute to location 1000,1000) to a plotter at
address 5. For secondary addresses, use 3- or 4-digit addresses. The last two digits in 3- and
4-digit addresses are treated as the secondary address.

The HP 3582A can send HP-IB commands to itself. Use — — asthe address instead of a
standard HP-1B address from 0 to 31. This sends each commands back through the analyzer's
HP-1B command transiator. You can use all the commands except those involving data trans-
fer. All parameter entry commands can be used, however. For example, the command

OUTPUT STRING — — DBACH
clears and activates display buffer #1.
OUTPUT STRING is especially useful when programmed in auto sequences. Refer to Chapter

10 for information on creating and using auto sequences. Refer to the HP 3562A Programming
Manual for mformatnoq onthe analyzer's HP-IB commands
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’OPERATING
REFERENCE

INTRODUCTION

This chapter contains descriptions of the HP 3562A’s keys, softkeys, indicators and connéctors.
It provides individual definitions and refers you to Chapters 1 through 11 when broader explana-
tions are required. For example, the CURVE FIT key is described in this chapter, and for instruc-
tions on using the curve fitter you are referred to Chapter 9.

The chapter is alphabetized by key, connector and indicator. Softkeys are alphabetized under
each key. Here are several sample pages:

Describes the HP-IB connector

Describes the keys in the HP-IB
on the rear panel /

group on the front panel

o Dot At PP
PR (i) e e FETH "'"‘""‘"““"’“""
HP-H P B} §LEC'AI g sl
Fo yoe Chageer 11, For ooty bﬁmumk?m-ﬂmmwmu
, teles 10 the 1P 23
Progracerng Manual SYSTEM CN e M7 23225 mene T 6 reces:
P
weaBFCT HP-1B FCTN B e oo s
. .
- Ak essol pnca? AT
Softkeys Aoy Hanal o rerTNOn
AB&I”EP&—IM:-!@WN&MN'M(M (Continued) USER SAO mea, ™
FETD 200 e D 00N XY rewond SO For heys ard
AIRGhnYthe user SROs *2'8! 10 1he HP 15624 Programmng
Pt
lyvunw\gldcl' O Convt O B9 QDAL 0N tosture, e MP
ASEA et SAan. A FPho.
- e INCHNer CONT—oher o O T Bt 1 2t Case, reier 10 g HP 1624 A0 pease rei
ProErammng Marual 1 riorrmacon o plseny o, 103 HP J5624 Programmng Wl
Orea vrcind, Yoo HPIB Group—s< g d -3 38674 e~ Iner:
S s Gotws 1 SYSTEM CNTRLA prbasiagiy] e
a3 ot 1 e G TN ;
o SN LI YV CE FIQUETS NG Oerty TN Sy@em contiofer The LOCAL kay
. CXSC ADCAS g et S IO D CONUO shen e rr it 5 REMOTE
Softkeys under P 3582 The
e g HPUT COUPLE —ostsien 1 1o co.0ing =0 wheh ot you 1 863 & ground
the HP-IB FCTN oo aiamgh
key [>- Ay v CHAN 1 A DCa0kcts X & OC COvDG T The Channed Lenpu The 3 Bl qusc
Oree M 2 CONNG & =3 TWA 10 H2 When Channel |8 ac cous
Te fumoes € seleciod, e HP 35624 acirases the aokecied Onve o M
e ol
Claie memory 3nd & 1L #4234d Dy POw 04T OF el CHAN 2 L TC —wwiecis

o
e ~aenCy lor aC COUDing & €53 an 10 Mz When Channel 26 X Cov
L] o

0 any kom0 31 Tre

s

. Softkeys. under .
* uthurSTRNG s thelnputCouple key

3ySIEm Cortiomes X Ute s tnaiure The Mons manu s Ggtayed wrea
OUTPUT STRING x fresied, It Seg Can Conten 66 10 25 AWIOPR.
AR e 20053 CratE 11 B Mong MHONNHI0n O QUSRI
sgs

FLOAT G2 1escases Chson 110 Wt When Lo, raines 306 0 16 roud

P07 000 U 4 £CO. T O 2 39K & DV Mesred X
e DO N 3 Sysam G TR RGOMY The Ko Camnals Can
¢ "Wedor 0G0 TR RTY

FLOAT G0 7+t Crien 216 6 When fomedd Aeher 50201 e rout
not 8200w Trer. .
De phoners n
romdio 3 00
v Bomts COm 0 e resers

7701 1000 PN & ECIL TR0 & 4 3 39N 6 bory MeENed 3
Ve 00t 413 4y 10 £ TEO 10 gTund. The mo e €30
¢ N0 D 1UND OOy

RETURN- #=Usctiys e HP 48 FCTN meny

'n

The page numbers in the margin beside each entry refer you to the places in Chapters 1 through
11 where the use of each item is discussed. Appendix D shows fold-out menu diagrams of the
keys and softkeys. These can be used with the individual descriptions to learn more about spe-
cific menus or to help you find particular softkeys.
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THE ALPHA MENU

When the HP 3562A requires an alphabetic entry (e.g., when saving and recalling displays) it
converts the keys on the front panel to their blue alpha labels and displays the alpha menu. The
keys in the Entry group (except the arrows) can be used to enter numbers and punctuation.
When you complete the alpha entry by pressing the ENTER softkey, the alpha menu is erased
and the front panel returns to normal cperation.

T POINTR—enters the file name identified by the catalog pointer. This
softkey appears in the alpha menu only after DELETE FILE,
RECALL FiLE or COPY FILES has been pressed. See the DISC
menu for more information.

CANCEL ALPHA—cancels the current alpha entry and exits the alpha
mode.

CLEAR LiNE~—clears the alpha éntry from the cursor position to the end of
the line. This does not exit the alpha mode.

DELETE CHAR—deletes the character at thé cursor position.

ENTER-—saves the current alpha entry and exits the alpha mode. Pressing
ENTER in the alpha menu results in one of several different
actions, depending on the softkey that actlivated the alpha menu.
For example, when SAVE FILE activates the alpha menu, press-
ing ENTER causes the display to be saved to disc.

INSERT ON OFF—when INSERT is ON, characters are inserted at the cur-
rent cursor position, and existing characters are shifted to the

right. When it is OFF, new characters are written over existing
characters. ’

OVER WRITE—if you terminate a file name alpha entry with OVER WRITE
' when saving a file to disc and a file with that name already exists,
OVER WRITE erases the original file and replaces it with the cur-
rent disptay. To avoid overwriting, press ENTER instead of OVER
WRITE.

SPACE BACKWD—moves the cursor one space backward, without delet-

ing any characters. To delete while moving backwards, use the
BACK SPACE key in the Entry group.

SPACE FORWRD—moves the cursor one space forward, without deleting
any existing characters. This softkey is used to move the cursor
for editing; to enter blanks, use the “BL" key (the alpha mode
version of ENGR UNITS).
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REF IN(connector) . .....covvviiiia, 12-56
REMOTE (indicator) ................... . 12-56
SAVERECALL ... ... . 12-56
SCALE ... ... . 12-57
SELECTMEAS . o o 12-58
SELECTTRIG . ... 12-59
SINGLE ... 12-60
SOURCE. ... oo 12-60
SOURCE {connector) .......... ..., 12-62
SOURCE (indicator) .................... 12-62
SPCLFCTN .o i 12-62
SPCLMARKER ....................... 12-64
SRQ(ndicator) ............ .. ... ... 12-66
START . 12-66
STATETRACE .. ... 12-66
STATUSGIoup . vvvvvie i 12-66.
SYNCOUT (connector) . .......ooo e 12-66
SYNTH . 12-67
TALK (indicator) . .. ...l 12-69
TRIG ARMED (indicator) .. ............... 12-69
TRIGDELAY .. . 12-70
TRIGGERING (indicator} .. ............... 12-70
UNITS Lo 12-70
UP 12-72
UPPERIOWER ... ... ... ... ... ...... 12-72
VIEWAINPUT ..o 12-73
VOLTAGE SELECTOR ........... .ol L 12-75
WINDOW .. oo 12-75
X 12-77
Xndicator) . ...... ... .o 12-78
XOFF o 12-78
B 12-78
Y(ndicator) ....... ... ... L. 12-79
Y OFF 12-79
YES 12-79
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Chapter 12—Operating Reference
A to AUTO MATH

A—activatesirace A. See the SINGLE, UPPER LOWER and FRONT BACK keysto determine
wheretrace A is displayed for each of these formats. The active trace and its annotation
are highlighted. Selection of the active trace is important because the markers, units,
coordinates, math operations, displays and scale affect only the active trace. This key
can also be used to return to a data trace display after a table has been displayed. if
both traces are active and a display feature is activated which can apply to only one
trace, trace A is always selected. For example, if you try to save both traces simul-
taneously in local memory, only trace A is saved.

A (indicator)—this LED indicates when trace A is active.

A&B—activates both traces. Selection of the active trace is important because the markers,
units, math operations, coordinates, displays and scale affect only the active trace(s).
This key can also be used to return to a data trace display after a table has been dis-
played. Note that if the display is currently in the single format, pressing A&B seiects
the upper/lower format.

ARM-—enables triggering while in the manual arm mode. In this mode, the ARM key must be
pressed before the instrument looks for the trigger signal. After ARM is pressed, the
TRIG ARMED indicator lights to show that manual arming has been enabled. Manual
arming is selected with ARM AU MAN in the SELECT TRIG menu.

ARROWS—see UP or DOWN

AUTO MATH—displays the auto math menu, which is used to start and edit the auto math
table. The auto math feature allows you to program the A, B and A&B keys and the
softkeys under MEAS DISP and MATH into a program that is run when START MATH
is pressed. One auto math table of up to twenty lines can be programmed. The routine
is saved in nonvolatile memory and can be recalled after power-down. (Additional rou-
tines can bé saved in disc memory; see DISC for more information.)

To edit an existing table or create a new one, press EDIT MATH. To view the table

without enabling its menu, press VIEW MATH If ameasurement is in progress when

AUTO MATH is pressed, the menu appears, but the softkeys are disabled until the
. measurement finishes or is paused.

An imb&tant feature of auto math is that the math function can be selected as a meas-
urement display. (See MEAS DISP while in the finear, log or swept sine mode.) You
can then view the math results as measurements are being made.
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Chapter 12—Operating Reference
AUTO MATH (cont)

ADD LINE—used to insert lines after the edit line (selected with EDIT LINE#) in the
table. Once ADD LINE is pressed, any number of lines up to the maximum
of twenty may be entered without pressing it again. Lines are programmed
into the auto math table in the same manner as they are executed directly
from the front panel: key, softkey(s), then units softkey (if needed).

If a mistake is made in selecting the key, just press the desired key to correct
the error. However, if a mistake is made when pressing the softkeys, the
entire ine must be reentered. If you atternpt to enter more than twenty lines,
the last line in the table (#20) changes as each additional line is entered. To
add aline before the current line #1, use EDIT LINE# and the Entry group to

move the line pointer to line #0, then press ADD LINE and enter the new
line.

CHANGE LINE—used to change the edit line (selected with EDIT LINE#) in the table.
Press CHANGE LINE, then enter the line. If a mistake is made in selecting
the key, just press the desired key to correct the error. However, if a mistake
is made when pressing the softkeys, the entire line must be reentered.
Once CHANGE LINE is pressed, it remains active untii ADD LINE is
selected, and the edit line continues to change with each new entry.

CLEAR MATH—clears all commands and the label in the auto math table. When
CLEAR MATH is pressed once, the message ‘‘Push Againto Clear” is dis-
played so you can confirm that the table is to be cleared. Once cleared,

tables cannot be recovered. However, they can be saved in disc memory;
see DISC.

DELETE LINE—deletes the edit line (selected with EDIT LINE#) in the table. The line

is deleted immediately after DELETE LINE is pressed, then the remaining
lines are renumbered.

EDIT LINE#—used to identify a line in the table for editing. The edit line is affected by
ADD LINE, CHANGE LINE and DELETE LINE. Press EDIT LINE#, then
enter the line number with the Entry group. Note that the arrows and the
knob can scroll the line pointer througtithe table. The editline is highlighted
andindicated with the pointer at the left side of the display.

EDIT MATH—displays the auto math table and enables its menu. EDIT MATH is
ignored if pressed while a measurement is in progress. If no routine exists
when EDIT MATH is pressed, an empty table labeled “‘Edit Math’ is
displayed.

END EDIT—exits the table and saves the changes made during the current editing
session.

LABEL MATH—used to add a label to the auto math table. Pressing this displays the
alpha menu to allow you to enter the label. The label you enter appears at
the top of the auto math table and replaces the AUTO MATH softkey in the
MEAS DISP menu. When LABEL MATH is pressed, the alpha menu is dis-
played, and the keys are converted to their blue labels. To enter a two-line

label for the softkey, separate the first and second lines with a comma. Each
ling is limited to six characters. - )
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Chapter 12—0Operating Reference
AUTO MATH (cont) to AUTO SEQ

START MATH—starts the auto math table. When this is pressed, the auto math table
runs once and displays the result of the programmed commands. If an error
is encountered during execution, the display shows which line produced
the error. When EDIT MATH is pressed again, an "R’ is displayed to the left
ofthe line that causes the runtime error. Errors result from attempting to use
invalid commands or operating on incompatible traces. For example, atime
domain trace cannot be added to a frequency domain trace.

VIEW MATH—allows you to view the auto math table without enabhng its editing
menu.

AUTO SEQ-—displays the auto sequence menu, which is used to create, edit and start auto
- sequence programs. All keys and softkeys may be programmed, except for LINE, the
EDIT ASEQ# softkey and the softkeys in its menu, and DSPLAY ON OFF and TIMED
START in the ASEQ FCTN menu. To create an auto sequence, press EDIT ASEQ#,
enter a number from 110 5, press ADD LINE, then start entering commands.

Five auto sequences of up to twenty lines each may be programmed and saved inthe
HP 3562A's interna memory. These programs are stored in nonvolatile memory and
are not erased when the instrument is turned off. An unlimited number of auto
sequences may be saved in disc memory; see DISC. Depending on the commands
used, a table may fill with less than twenty lines. Messages and softkeys several menu

levels deep require more space than key or simple softkey oommands The limitis 20
lines or 200 characters.

ADD LINE—used to insert lines after the edit line (selected with EDIT LINE#) in the
table. Once ADD LINE is pressed, any number of fines up to the maximum
of twenty may be entered without pressing it again. Lines are programmed
into the-auto math table in the same manner as they are executed directly
from the front panel: key, softkey(s), then units softkey (if needed).

If a mistake is made in selecting the key, just press the desired key o correct
the error. However, if a mistake is made when pressing the softkeys, the
entire line must be reentered. If you attempt io enter more than twenty lines,
the last line in the table (#20) changes as each additional line is entered. To
add aline before the currentline #1, use EDIT LINE# and the Entry group to

move the line pointer to line #0, then press ADD LINE and enter the new
line.

ASEQ FCTN—displays the auto seguence functions menu, which is used to program
auto sequence messages, timed pauses, timed starts, and display control.

ASEQ MESSGE—used to program a message into an auto sequence. When ASEQ
MESSGE is pressed, the alpha mode menu is displayed and the keys are
converted to their blue labels. (Refer to the alpha menu at the beginning of
this chapter for instructions on its use.) Messages are limited to 24 charac-
ters and appear in the message field in the iower right corner of the display.
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Chapter 12—Operating Reference
AUTO SEQ (cont)

CHANGE LINE—used to change the edit line (selected with EDIT LINE#) in the table.
Press CHANGE LINE; then enter the new line. If a mistake is made in select-
ing the key, just press the desired key to correct the error. However, if a mis-
take is made when pressing the softkeys, the entire line must be reentered.
Once CHANGE LINE is pressed, it remains active until ADD LINE is
selected or the instrument is turned off or reset.

CLEAR ASEQ—clears all commands and the label in the current auto sequence.
When CLEAR ASEQ is pressed once, the message '"Push Againto Clear™
is displayed so you can confirm that the auto sequence is to be cleared.
Once cleared, auto sequences cannot be recovered. However, they can be
saved in disc memory; see DISC.

CONT ASEQ-—continues an auto sequence that has been paused with PAUSE
ASEQ. The auto sequence resumes with the command immediately follow-
ing the last one executed prior to pausing. The message ' Autosequence
Finished" is displayed if CONT ASEQ is pressed and the auto sequence is
already finished.

DELETE LINE—deletes the edit line (selected with EDIT LINE#) in the table. The line
is deleted immediately after DELETE LINE is pressed, then the remaining
lines are renumbered.

DSPLAY ON OFF—controls the display during auto sequences. The selectionis made
when the auto sequence is created or edited. If the display is turned off, any
intermediate traces generated by the auto sequence are not displayed;

only the final result is shown. if the display is turned on, all traces generated
are displayed.

EDIT—displays the selected auto sequence and enables its editing menu. Press EDIT
when you want to create an auto sequence or editing an existing one. Press
VIEW when you merely want to view an auto sequence.

EDIT LINE#—used to identify a line in the table for editing. The editlineis affected by
ADD LINE, CHANGE LINE and DELETE LINE. Press EDIT LINE#, then
enter the ling number with the Entry group. Note that the arrows and the
knob can scrollthe line pointer through the table. The edit fine is highlighted
and indicated with the pointer at the left side of the display.

END EDIT—exits the table and saves the changes made during the current editing
session.

GO TO—when this is programmed In an auto sequence, it instructs the program to
jump to the indicated line and continue from there. Press GO TO. then enter
the destination line using the Entry group.
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Chapter 12—Operating Reference
AUTO SEQ {cont)

LABEL ASEQ—used to add labels to auto sequence programs. This label replaces

the appropriate "'START ASEQ" label on the AUTO SEQ menu. When

LABEL ASEQ is pressed, the alpha mode menu is displayed and the key

are converted to their blue labels. (See the alpha menu at the beginning of

* this chapter for instructions on its use.) To enter a two-line label for the soft-

key, separate the first and second lines with a comma. Each line is limited to

six characters. Note that even though a label replaces one of the START
ASEQ1-—5 labels, the auto sequence is still identified by its number 1—5.

You can program one of the auto sequences to start automatically at power-
on. Enter "AUTOST" as the first 6 characters in label, and this auto
sequence will start when power is applied. Note that a measurement is not
started with AUTOST unless you enter START in the program. This differs
from the normal power-on routine, which starts a free run measurement.

LOOP TO—aliows you to program loops into auto sequences. This requires two num-
bers: the number of the last fine in the loop and the number of times you
want the loop to run. Press LOOP TO, enter the line number and the loop
count separated by a comma, then press ENTER. The auto sequence
loops from the first line containing LOOP TO to the first fine in the loop as
many times as you specify, then continues with the program. Nested loops
are limited to three levels deep.

PAUSE ASEQ—pauses a running auto sequence. The pause takes effect at the com-
pletion of the current command (except timed pauses, which are termi-
nated immediately). If the auto sequence is continued with CONT ASEQ, it
resumes with the next command. If the auto sequence is restarted rather

~ than continued, it starts with the first command in the table.

RETURN—redisplays the EDIT ASEQ# menu.

SELECT ASEQ#—used to select an auto sequence program for viewing or editing.
Press SELECT ASEQ¥#, enter the number from 1to 5, then press EDIT or
VIEW. Both display the table, but only EDIT activates the table’s editing
menu. Note that if a label has replaced one of the START ASEQ1—5 soft-
keys, the auto sequence is still identified by its number from 1—5. If SELECT
ASEQ# is pressed and a number is entered while a measurement is in
progress, the command is ignored unfit the measurement finishes.

START ASEQi—starts the auto sequence stored under number 1. Note that if a label

was added to the auto sequence, it replaces the START ASEQt softkey
label.

START ASEQ2—starts the auto sequence stored under number 2. Note thatif a label

was added to the auto sequence, it replaces the START ASEQ? softkey
label.
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Chapter 12—Operating Reference
AUTO SEQ (cont) to AVG

START ASEQ3—starts the auto seguence stored under number 3. Note that if a label

was added to the auto sequence, it replaces the START ASEQS softkey
label.

START ASEQ4—starts the auto sequence stored under number 4. Note that if alabel

was added to the auto sequence, it replaces the START ASEQ4 softkey
label.

START ASEQ5—starts the auto sequence stored under number 5. Note that if a label

was added to the auto sequence, it replaces the START ASEQS softkey
label.

TIMED PAUSE—used to program a timed pause in an auto sequence. Press TIMED
PAUSE, then enter a pause time from 0 to 32 767 seconds. If PAUSE ASEQ
is pressed during a timed pause, the auto sequence pauses immediately,
without waiting the duration of the timed pause. Note that timed pauses are
required in many cases if the operator needs to view intermediate displays
generated by the auto sequence.

TIMED START—used to specify the starting time of an auto sequence. The starting
time is tied to the non-real time clock and is entered in hours, minutes, and
seconds. The start time must be between 00,00,00 and 23,58,59. To set or
view the clock, see TIME HM,S in the SPCL FCTN menu.

VIEW—allows you to view the specified auto sequence without activating its editing
menu. Pressing EDIT rather than VIEW activates the editing menu and
begins storing any keys you press into the auto sequence. :

AV G-—displays the averaging menu. Depending on the mode selected, the
HP 3562A offers stable and exponential averaging, peak hold and continuous peak
functions, overlap processing, overload rejection, fast averaging, previewing, and time
or power spectrum averaging. Pressing AVG merely displays the averaging menus; it
does not select any of the averaging functions. However, the desired number of aver-
ages can be entered with the Entry group immediately after pressing AVG, before any
softkeys in the averaging menu are pressed. -

In the swept sine mode, the AVG menu offers you the choice between auto and fixed
integration. Select the swept sine mode (under the MEAS MODE key), then refer to
the softkeys in the AVG menu.

AUTO INTGRT—Selects auto integration. In this mode, the amount of integration is
determined by the user-defined variance threshold and maximum integra-
tion time. The variance threshold is entered in dB or as a percentage after

pressing this softkey. The maximum integration time is set with INTGRT
TIME.

When aute integration is active, each point is integrated for a minimum of
approximately 1 second. Integration continues until the transfer function
variance falls below the threshold you set or the maximum integration time is
exceeded. Chapter 3 explains the operation of auto integration.

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



Chapter 12—Operating Reference

AVG OFF—turns all averaging functions off. It an averaged measurement is in prog-
ress when averaging is turned off, the measurement pauses at the comple-
tion of the current average. When AVG OFF is active, the analyzer con-
tinually makes one-average measurements, and erases the results of each
measurement. For linear and log resolution measurements, the maximum
possible overlap processing (regardless of the value of OVRLP%) is used
when averaging is.off. For unaveraged time capture and throughput meas-

urements, however, the OVRLP% always sets the maximum overlap
percentage.

CONT PEAK—selects the continuous peak function, which yields a composite spec-
trum containing the maximum values for each of the display lines that
occurred during the measurement period. Continuous peak accumulates
data until the measurement is paused. Note that continuous peak applies

only to frequency response and power spectrum measurements. Compare
with PEAK HOLD.

EXPON—selects exponential averaging, which weights new data more than old to
maintain 2 moving average, rather than the cumulative result obtained with
stable averaging. Regardless of the number of averages selected, expo-
nential averaging continues until the measurement is paused.

The number of averages you enter determines the weighting of old versus
new data. As the number entered with NUMBER AVGS increases, new
time records are weighted less. Exponential averaging accepts only 2 for
the number of averages and is limited to 16 384. (It rounds up all other
entries to the next higher 2n.) Up to the power of 2, used for weighting expo-
nential averaging computes a stable average, then shifts into exponential
after n records. The weighting is calculated with this formula:

A, =01 -2MA, + 2D,
where: A, = cumulative average

D, current quantity
n number of averages

*quantity is time record when time averaging is on; power spectrum, fre-
quency response or correlation when time averaging is off.

FIXED INTGRT—Selects fixed integration. In this mode, each point is integrated for
the amount of time you enter with INTGRT TIME.

LLong integration times may not be required for alt parts of your sweep. Refer
to the description of AUTO INTGRT; this feature can significantly reduce

sweep times while giving you control of the variance level in the
measurement.
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Chapter 12—Operating Reference

AVG (cont)

47 1N

FST AV ON OFF—selects fast averaging, which performs the measurement as fast as
possible without stopping to display the results of each average. The display
does not update until alt averages have been taken. Fast averaging defaults
to off at power-on and after reset. Fast averaging can be temporarily deacti-
vated during a measurement to check its progress. Note that fast averaging
must be active to achieve the maximum real ime bandwidths. Fast averag-
ing can be used only with stable and peak hold averaging.

INTGRT TIME—selects the length of time that each point is integrated in the swept
sine mode. Longer integration times increase the signal-to-noise ratio of the
measurement because the measurement is concentrated in a narrower
span. Harmonic rejection is also increased by increasing the integration
time. For auto integration, INTGRT TIME selects the maximum integration
time.

MANUAL PRVIEW—displays time records for approval before they areincluded in the
‘ measurement. When each time record is displayed, the measurement
pauses indefinitely until you approve or reject the record by pressing YES
or NO. Manual previewing is deactivated by pressing PRVIEW OFF. When
using this feature over the HP-IB, “ACPT" must be used in place of YES,
and "REJT" must be used in place of NO. Previewing cannot be used with

time throughput.

NEXT—displays the second level of the AVG menu.

NUMBER AVGS—in the linear, log and time capture modes, this softkey selects the
number of averaged measurements, from 11to 32 767. The default is 10.
Note that the number of averages may also be entered immediately after
pressing AVG, before any softkeysin its menu are pressed. For exponential
averaging, the number is the weighting factor, which is limited to 16 384.

In the swept sine mode, this softkey selects the number of averages per
point. More averages improve variance but resultin a slower measurement.
The maximum number of averages per point is 32 767, the default is 1.
Note that if auto averaging is selected, the number of averages actually
computed may vary.

OV REJ ON OFF—selects overload rejection, which excludes any data records which
exceed the input range (see RANGE for instructions on setting the input
range). If overload rejection is not selected, all records are included in the
average. Overload rejection defaults to off at power-on and after reset. To
maintain the optimum range setting, keep the green HALF RANGE indica-
tor on and the red OVER RANGE indicator off. Overload rejection cannot be
used with time throughput.
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AVG (cont)

OVRLP%-—determines the percentage of the time record that is used for over-
lap processing,. from O to 90%. The percentage selected determines the
portion of each time record overlapped with the next time record in the
averaging. There may be some difference between the requested overlap
percentage and the percentage actually achieved. The achieved percent-
age is displayed on the screen and is always equal to or less than the
requested percentage. The default percentage is 0%. When averaging is
off, the analyzer overlaps as much as possible, regardiess of the setting of
OVRLP% (except for capture and throughput measurements, which use
the value of OVRLP%%). The overlap percentage readout at the top of

measurement displays shows the overlap between the last two averages
only. ‘

PEAK HOLD—selects the peak hold function, which yields a composite spectrum
containing the maximum values that occurred during the measurement in
gach of the display lines. Peak hold continues until the selected number of
averages have been computed (this is the difference between peak hold
and continuous peak). Note that peak hold can be applied only to fre-
quency response and power spectrum measurements.

PRVIEW OFF—deactivates manual or timed previewing. When previewing is off, the
measurement includes all time records, without waiting for your approval.
The possible exception to this is overload rejection; see OV REJ ON OFF.

RETURN—redisplays the first level of the AVG menu.

STABLE (MEAN)—selects stable averaging, which weights old and new data equally
to yield the arithmetic mean at each display line for the number of averages

- caleulated. If PAUSE-CONT is pressed before the specified number of- —— =~ -— -
averages have been calculated, the measurement pauses at the comple-
tion of the current average. Pressing PAUSE CONT again resumes the

measurement at the next average. The formula used to calculate stable
averaging is: '

where A, = cumulative average
., = current quantity”
n = number of averages

)
il

*quantity is time record when time averaging is on; power spectrum, fre-
guency respanse or correlation when time averaging is off.
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Chapter 12—Operating Reference
AVG (cont) to BACK SPACE

TM AVG ON OFF—switches between linear and power spectrum quantity averaging.
For linear averaging (TM AVG ON), the averaged quantity is the time record.
For power spectrum quantity averaging (TM AVG OFF), the averaged
guantity is the power spectrum, frequency response or correlation,
depending on the measurement. Table 12-1 summarizes the advantages
and disadvantages of the two types.

Table 12-1 Linear versus Power Spectrum Function Averaging

Power Spectrum Quantity Linear

Applicable to both pure random and Signal must have periodic component

mixed random/periodic signals

Does not improve S/N ratio Improves S/N ratio (random compo-
nents average to their mean values

Does not require a synchronized Requires a synchronized trigger in

trigger fixed relation to the signal

TIMED PRVIEW—displays the time records for approval before they are included in
the measurement. When each time record is displayed, the measurement
pauses for a specified amount of time for you to approve or reject the record
by pressing YES or NO. Any records you do not reject are automatically
accepted at the end of the preview interval.

Press TIMED PRVIEW, then enter the pause in seconds. Timed preview-
ing is deactivated by pressing PRVIEW OFF. When using this feature over
the HP-IB, “ACPT" must be used in place of YES, and "REJT" must be
used in place of NO. Previewing cannot be 'sed with time throughput.

B—activates trace B. See the SINGLE, UPPER LOWER and FRONT BACK keys to determine
where trace B is displayed for each of these formats. The active trace and its annotation
are highlighted. Selection of the active trace is important because the markers, units,
coordinates, math operations, displays and scale affect only the active trace. This key
can also be used to return to a data trace display after a table has been displayed.

B (indicator)—this LED indicates when trace B is active.

BACK SPACE—moves the cursor one space back and deletes the last character or units

selection entered. BACK SPACE applies only during alphabetical and numeric
entries requested by the instrument.
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Chapter 12—O0Operating Reference
CAL to CONTROL Group

CAL —displays the calibration menu. The HP 3562A's calibration routine checks and adjusts
the gain and phase accuracy of the input channels to conform to specifications. Either
auto calibration or a single calibration can be selected with the CAL menu; the routine
performed is the same. “CALIBRATION IN PROGRESS" is displayed while the cal-
ibration routine is being performed.

AUTO ON OFF—controls auto calibration. When this softkey is ON, calibration occurs
on the following schedule:

At power-on

8 minutes after power-on
1 hour after power-on
every 2 hours thereafter

The HP 3562A’s calibration routine does not disrupt averaged measure-

ments, swept sine measurements, time captures or time throughputs in
progress.

SINGLE CAL—performs a single calibration routine. A single calibration pauses
measurements. Perform a single calibration before starting a measurement
if auto cal is off and the measurement must provide calibrated results.

CHANNEL 1 (connector)—the maximum input signal level is +42 Vpeak. The input
impedanceis1MQ 1 0.5%, shunted by <100 pF. The input may be ac or dc coupled
as well as grounded or floated; see INPUT COUPLE,

CHANNEL 2 (connector)—the maximum input signal level is + 42 Vpeak. The input
impedanceis1MQ +0.5%, shunted by <100 pF. The input may be ac or dc coupled
as well as grounded orfioated; see INPUT-COUPLE.

CHASSIS (Connector)—used to connect to the instrument’s chassis ground.

CONTROL Group—this group controls the instrument's operation. Measurements are
started, paused and continued using START and PAUSE CONT. Auto sequence
programs are controlied with the AUTO SEQ key. The preset.instrument. states are
activated with the PRESET key. The SPCL FCTN key provides the self-test, service
diagnostics and several additional functions.
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COORD

COORD-—displays the coordinates menu, which allows you to display different aspects of the
measurement data, as well as select a log or linear X-axis. Coordinates may be
selected before, during or after the measurement. The analyzer’s display flexibility
allows many combinations of coordinates and units for data traces; verify your selec-
tions under COORD and UNITS when viewing traces.

IMAG—displays the imaginary portion of complex measurement data.

LIN X—converts the horizontal axis of the displayed trace to a linear scale. If the trace
was originally measured or synthesized with logarithmic resolution, the
pointsinthe converted finear trace will not be distributed proportionately. To
achieve a true linear distribution, select the linear resolution mode before
acquiring the trace (See MEAS MODE).

LOG X—converisthe horizontal axis of the displayed trace to a logarithmic scale. Ifthe
trace was originally measured or synthesized with linear resolution, the
points in the converted log trace will not be distributed proportionately. To
achieve a true log distribution, select the log resolution mode before acquir-
ing the trace (See MEAS MODE). This softkey is not applicable to time
domain displays.

When both axes have log scales, the Y-axis reverts to a linear scaleif alarge
number of decades are displayed on both axes,

MAG (dB)—defines the Y-axis as magnitude displayed in dB.

MAG (dBm)—defines the Y-axis as magnitude displayed in dBm (dB referenced to 1
milliwatt). After MAG (dBm) is pressed, an impedance value equal to the
impedance of the input signal can be entered. The default value is 50Q. If

MAG: (dBm) is pressed for a frequency response display, dB is selected;
dBm will be applied to subsequent power spectra.

(s =S, A SULICT

MAG (LlN)—deﬁnes thga Y—axis as magnitude displayed linearly.

"MAG (LOG)—defines the Y-axis as magnitude displayed logarithmically. When both
axes have log scales, the Y-axis reverts to a linear scale if a large number of
decades are displayed on both axes.
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NEXT—displays the second level of the COORD menu.

NICHOL—configures the display as a Nichols plot. This display shows phase on the
X-axis versus log magnitude on the Y-axis. At power-on and after reset, the
center of the X-axis defaults to zero degrees. You can enter a new phase
center, from — 360 to + 360 degrees, after pressing NICHOL. The Nichols
display has special scaling characteristics; refer to Chapter 8 for more infor-

"mation. This display is available only with complex data.

NYQUST—Configures the display as a Nyquist diagram, often referred to as a polar
plot. Nyquist shows real values on the X-axis versus imaginary values onthe
Y-axis. The Nyquist display has special scaling characteristics; refer to

Chapter 8 for more information. This display is available only with complex
data.

PHASE—selects phase coordinates for the display. The vertical axis units are
degrees. At power-on and after presetting, the center of the vertical axis is
set at zero degrees. Other center values may be selected by pressing
PHASE, entering the new phase for the center of the display, then pressing

Degree. Phase is not calibrated for time capture or single-channel time
throughput displays.

The phase display depends on the type of scaling (see SCALE). If Y DFLT

SCALE is active, the phase display is wrapped. If Y FIXD SCALE or Y AUTO

SCALE is active, the phase display is unwrapped. Wrapped displays are

wrapped back into the display area if they exceed the scale, while unwrap-

ped traces are truncated if they exceed the scale. Figure 12-1 shows exam-
- ples of wrapped and unwrapped phase traces.

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

COORD (cont)

i1



Chapter 12—Operating Reference
COORD (cont)
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Figure 12-1 Wrapped and Unwrapped Phase Display

REAL—displays the real portion of complex measurement data. REAL differs fromthe,
REAL PART math function (under the MATH key) in that REAL does not
erase the imaginary data.

RETURN—redisplays the first level of the COORD menu.
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CURVE FIT—displays the curve fit menu. The HP 3562A's curve fitter can extract poles and
zeros from frequency response functions, measured or synthesized. You can enter the
order of the system to be fit or let the curve fitter estimate the number of poles and
zeros. A weighting function is generated as the curve isfitted to emphasize important
areas of the curve. Chapter 9 explains the operation of the curve fitter and its features.

A & B TRACES—selects the current A and B traces as the input to the curve fitter. If
A & B TRACES is active, and you want the fitter to use the coherence func-
tion in calculating variance, put the frequency response in trace A and the
coherence in trace B.

ADD LINE—enters a fixed value in the curve fit table. The curve fitter assumes the
fixed value is correct and includes it the nexttime a fitis performed. To enter
aline, first select EDIT POLES or EDIT ZEROS then press ADD LINE. Now
enter the value of the pole or zero in mHz, Hz, or kHz. Complex values are
entered with the real and imaginary parts separated by a comma. The total
number of poles or zeros is increased if it is not already large enough to
allow the addition of a line. Added lines are arranged according to magni-
tude after the next fit, so it does not matter where in the table they are
entered.

AUTO ORDER-—causesthe HP 3562A to estimate the optimum number of poles and
zeros for the transfer function to be fitted. The minimum is 1 pole and 1 zero,
and the maximum is the number entered with NUMBER POLES and
NUMBER ZEROS. Select AUTO ORDER if the order of the system is
unknown. USER ORDER is faster and should be used if you know the sys-
tem order. If AUTO ORDER is active and the number of poles and zerosis 0
for both (the default conditions), the order constraint is removed and the
fitter uses the numbers it determines best. Note that the number of poles
and zeros shown in the table is the number you entered, not the number
found with AUTO ORDER.

AUTO WEIGHT—causes the curve fitter to generate a weighting function that empha-
sizes the high-coherence portions of the curve and de-emphasizes the low-
. _coherence portions. It also emphasizes important regions of the curve,

such as poles and zeros.

CLEAR TABLE—clears the curve fit table. After this is pressed once, the méssage
"“Push Again to Clear” is displayed to allow you to confirm that the table is to
be cleared. Once cleared, tables cannot be recovered. However, they can
be saved in disc memory; see DISC.

CREATE FIT—Starts the curve fitting process using the current setup. The status mes-
sage "'CURVE FIT IN PROGRESS" is displayed during the fit. *'Fit Com-
plete" is displayed when the fit is finished. .
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CURVE FIT (cont)

DELETE LINE#—usedto delete aline inthe curvefittable. Press DELETE LINE#, use
the 0 - 9 keys to enter the number of the line to be deleted, then press
ENTER. The line is deleted immediately, then the remaining lines are
renumbered. Note that the state of EDIT POLES and EDIT ZEROS deter-
mines whether the line deleted is a pole or a zero.

EDIT POLES—shifts the curve fit editing functions to the poles inthe table. The editing

softkeys apply either to the poles or the zeros, depending on whether EDIT
POLES or EDIT ZEROS is active.

EDIT TABLE—displays the curve fit table and its editing menu. If a curve has not been
fitted since power-on or reset, the table is empty. Note that removing power
or resetting erases the table.

EDIT WEIGHT—displays the edit weight menu, which is used to view and modify the
weighting function used by the curve fitter. The weighting function empha-
sizes important areas of the curve, such as poles and zeros. In general,

high-coherence areas are emphasized, and low-coherence areas are de-
emphasized.

EDIT ZEROS—shifts the curve fit editing functions to the zeros in the table. The editing

softkeys apply either to the poles or the zeros, depending on whether EDIT
POLES or EDIT ZEROS is active.

FIT FCTN—displays the fit functions menu, which is used to view and edit the weight
function, select user or auto order, and transfer synthesis and curve fit
tables.

FIT — SYNTH—transfers the curve fit table to the pole/zero synthesis table. Synthesis
is forced to the pole/zero method, and any information existing in the syn-
thesis table is erased. FIT — SYNTH is used to modify and recreate fitted
response curves using synthesis.

FIX LINE#—used 1o fix a pole or zero, depending on whether EDIT POLES or EDIT
ZEROS is active. When a lineis fixed, the curve fitter assumes it is accurate
and includes it in the fit process without changing it. Fixed lines are identi-
fied in the table by an arrow on the right side of the column.

LAST MEAS—selects the last frequency response measurement made as theinput to
the curve fitter, regardless of the current display. If a valid frequency
response has been measured and LAST MEAS is active, the curve fitter
selects the necessary displays during the fitling process.
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CURVE FiT (cont)

NUMBER POLES—used to specify the number of poles for a curve fit operation. Con-
jugate pairs are considered two poles. If USER ORDER (in the FIT FCTN
menu) is active, the curve fitter finds the specified number of poles. If AUTO
ORDER is active, the curve fitter finds the optimum number of poles, with-

out exceeding the specified number. Any number of poles from Oto 40 can
be selected. i

If the system order is unknown, itis best to specify a large number of poles,
then use the auto order feature (see FIT FCTN) to determine the actual
order. Otherwise, a general rule is to use two poles for each peak in the

curve, plus one pole at the origin, plus several extra to-allow for any hidden
poles.

NUMBER ZEROS—used to specify the number of zeros for a curve fit operation. Con-
- jugate pairs are considered two zeros. If USER ORDER (in the FIT FCTN
menu) is active, the curve fitter finds the specified number of zeros. If AUTO

ORDER s active, the curve fitter finds the optimum number of zeros, with-

out exceeding the specified.number. Any number of zeros from Oto 40 can
be selected.

If the system order is unknown, it is best to specify a large number of zeros,
then use the auto order feature (see FIT FCTN) to determine the actual
order. Otherwise, a general rule is to use two zeros for each negative peak

in the curve, plus one zero at the origin, plus several extra to allow for any
hidden zeros.

RETURN—redisplays the previous menu.

SCALE FREQ—use to enter the scaling frequency, which is multiplied by the pole and
-zero values to shift the curve up or down in frequency without actually - —— == -

changing any values. Enter the frequency, from 1 uHzto 1MHz, using the
Entry group. The defaultis1Hz. -

STOP FIT—stops the curve fit process. The message ''Stopped” is displayed as soon
as the curve fitter stops to remind you that the fit was not completed.

STORE WEIGHT—stores the user-defined weighting function. The function is stored
in nonvolatile memory and is not erased when power is removed, but it is
removed if a new measurement is run. If any changes are made to the
weighting function, it must be stored for the changes to be implemented.

SYNTH — FIT—transfers the contents of the pole/zero synthesis table to the curve fit
table. To transfer a polefresidue or polynomial table to the curve fitter, first

convert it to a pole/zero table using the CONVRT TABLE menu (under
SYNTH), then transfer it using SYNTH — FIT.
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CURVEFIT (cont)

TABLE FCTN—displays the curve fit table functions menu, which allows you to enter
time delays and scaling frequencies and clear the table.

TIME DELAY—if the system to be fit has a time delay, this value must be entered
before the fit is started to obtain an accurate fit. The value can be entered in
microseconds, milliseconds, or seconds; the value used in the fit is dis-
played in the curve fit table. Note that the time delay can be measured
directly using the cross correlation measurement (see SELECT MEAS
while in the linear resolution mode).

UNFIX LINE#—unfixes a previously fixed line. When lines are unfixed, the curve fitter
treats them as normal lines (i.€., they can be changed in the next fit).

USER ORDER—causes the curve fitter to find the number of poles and zeros spec-
ified with NUMBER POLES and NUMBER ZEROS. Select USER ORDER if
the system order is known and the curve fitter to extract a specific number
of poles. AUTO ORDER should be used for the first fit on a system with
unknown order.

USER WEIGHT—causss the curve fitter to use the user-defined weighting function
during the fit process. The user weight can be viewed and edited with the
EDIT WEIGHT menu.

VIEW WEIGHT—displays the weighting function in the bottom trace. if AUTO
WEIGHT is active, the weight calculated from the coherence function is dis-
played. If USER WEIGHT is active, the previous weighting function, as mod-
ified by the user, is displayed. The weight must be displayed beforeitcan be
madified. If no weighting function exists in memory from an earlier fit, VIEW
WEIGHT displays a unity function.

WEIGHT REGION—used to specify a portion of the weighting function to be modified
' by WEIGHT VALUE. Enter the minimum and maximum frequencies sepa-
rated by a comma. (Using an X marker band and MARKER VALUE is very
convenient.) Any portion of the weighting function outside the weight region
. retains.its.original weighting:value. More than-cne region can be specified

and modified.

- WEIGHT VALUE—used to define the value of the weighting function inside the region
identified by WEIGHT REGION. Press WEIGHT VALUE, then enter the
weighting constant for the region. You can enter any value from - 32,767 to
32, 787, but the value is always normalized from O to 1.0. View the level of
the weighting function inside the weight region to determine its effect on the
curve fit. Any portion of the weighting function outside the weight region
retains its original weighting value.
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DisC

DISC—displays the disc menu, which you can use to save and recall files, view the catalog,
initialize discs, create time throughput files, and perform disc servicing diagnostics.
Disc addresses are entered in the HP-IB FCTNS menu,

ABORT HP-IB—aborts HP-IB operations. This can be used if you encounter trouble
with disc operations and the bus or the disc drive does not respond. Abort-
ing does not affect files existing on the disc.

CATLOG POINTR—enables the Entry group to move the catalog pointer, which is
used to select disc files for recalling or deletion. If the catalog has been read
previously then replaced with another display, it is redisplayed when
CATLOG POINTR is pressed. AT POINTR in the alpha menu is used to
recall or delete files identified by the catalog pointer.

CLEAR LOGS—clearsthe disc fault log, error rate test (ERT) log and run timelog. The
ERT log is cleared each time the read-only error rate test is performed (see
RO ERT TEST), but CLEAR LOGS is the only way to clear the fault and run
time logs. Make certain that you have read and appropriately responded to
any information in the logs before clearing them.

COPY FILES—used to copy one or more files from the source disc to the destination
disc. To copy asingle file, press COPY FILES, enter the name with the alpha
menu then press ENTER. To copy several contiguous files, type inthe start-

. ing file name followed by a comma. Next, type in the ending file name and
press ENTER. This copies the files in the disc catalog from the starting file to
the ending file, inclusive. The source disc is identified by DISC ADDRES
and DISC UNIT in the HP-IB FCTN menu. The destination disc is identified
by DESTN DISC and DESTN UNIT in the DISC COPY menu. See -
“OVERWR AU MAN" to handle duplicate file names.

To copy all the files from the source disc to the destination disc, press COPY
FILES followed immediately by ENTER. To restart copying if 'Disc Full” is
displayed, insert a second disc into the destination drive and press
RESUME COPY. You have two options for copying all files on a disc: COPY
FILES or IMAGE BACKUP. IMAGE BACKUP is faster, but it starts by eras-

ing the destination and is used primarily for media backups.

CREATE THRUPT—used to enter a file name and create a throughpuit file on disc.
When CREATE THRUPT is pressed, the alpha menu is displayed to allow
entry of the file name. (For instructions on using the alpha menu, please
refer to the beginning of this chapter.) The size of the file created is deter-
mined by THRUPT SIZE and must be specified every time you create a
throughput file. To use the size previously specified, you still must press
THRUPT SIZE to verify this. Note that throughput sessions (see the
THRUPT SELECT menu under MEAS MODE) require throughput files that
are equal to or greater than the length of the session.

) . . ) -21
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com 12



Chapter 12—Operating Reference
DISC (cont)

DELETE FILE—used to delete files from disc memory. The file can be selected with
an alphanumeric entry or the catalog pointer. To select it with an alpha-
numeric entry, press DELETE FILE, enter the file name using the alpha
menu, then press ENTER. To select it with the catalog pointer, press
CATLOG POINTR and scroll through the catalog with the Entry group until
the pointer is at the desired file. Then press DELETE FILE and AT POINTR,
and the file will be deleted. Pressing CATLOG POINTR assumes that the
catalog has already been read from the disc.

DESTN ADDRES—used to enter the address of the destination disc drive for file copy-

ing. Press DESTN ADDRES, enter the address from 0 to 7, then press
ENTER.

DESTN UNIT—used to enter the unit number of the destination disc drive for file copy-
ing. Press DESTN UNIT, enter the unit number from 0 to 15, then press
ENTER.

DISC COPY—displays the disc copying menu, which allows you to identify the desti-
nation disc unit, copy files, and perform image backups.

DISC FCTN—displays the disc functions menu, which you can use to initialize and
pack discs, restore catalogs, create throughput files, abort disc operations,
and access the disc servicing softkeys.

DISC STATUS—retrieves the disc status display, which shows the last disc access

error. Chapter 11 explains how to interpret this display and provides an
example. '

ERT LOG—displays the ERT log, which shows the results of the read-only error rate
test (ERT). (Pressing RO ERT TEST starts the ERT,) Chapter 11 explains how
to interpret the ERT log and provides an example.

FAULT LOG—displays the disc fault log, which shows accumulated disc hardware
faults. Chapter 11 expldins how to interpret the fault log and provides an
axatpla’ - L S T ;

FORMAT—displays the disc formatting menu, which allows you to initialize discs,
tapes and catalogs and specify format options for Hewlett-Packard Sub-
set/80 discs.

FORMAT OPTION—allows you to specify the format option for Hewlett-Packard Sub-
sel/80 disc media. This command is ignored by other command sets. You
can enter a format option number from 0 to 239. This number is used when
INIT CATLOG or INIT DISC is pressed. Refer to your disc drive’s manual for
more information on the format numbers. Note that 256 bytes is the only
sector size compatible with the HP 3562A.
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DISC (cont)

IMAGE BACKUP—erases the destination disc or tape, then transfers the data image
of the source to the destination. This transiers the exact image of the source;
all files existing on'the destination are erased, and the destination is given
the source’s name. If you do not need 1o retain any existing data on the
destination disc or tape, use IMAGE BACKUP because it is much faster
than copying an entire disc with COPY FILES.

INIT CATLOG—initializes a media catalog. Note: this effectively erases any existing
files. After you press this, the alpha menu is displayed to allow you to enter
the disc name. The disc name is limited to six alphanumeric characters and
must start with a letter. if you do not enter a name, “'HP3562" is used. if you
do not specify the number of files, 6% of the disc space is reserved for the
catalog, and the rest is reserved for files. This softkey differs from INIT DISC
in that this does not format the media. INIT CATLOG is used primarily for
initializing catalogs on pre-formatted tapes. INIT CATLOG also erases any
files existing on the media, so itis a fast, easy way to erase discs.

When you initialize the catalog, you can specify the number of files allowed
on the disc or tape, from 1 to 32 767. After typing in the name, enter a
comma followed by the desired maximum number of files. For example, the
command

INIT CATLOG: DISC1,2500

initializes the catalog on the medium, calls it “DISC1" and reserves space
for 2500 files. The remaining space is then reserved for the catalog. Note
that the number of files is rounded up to the nearest 8n (8, 16, 24, efc.).

INIT DISC—initializes the disc in the currently selected drive unit, After pressing INIT
DISC, enter the desired name for the disc, then press ENTER. The alpha
menu appears as soon as INIT DISC is pressed; the disc name is limited to
six alphanumeric characters and must begin with a letter. If you do not enter
aname, "HP3562" is used. If you do not specify the number of files, 6% of
the disc space-is-reserved for the catalog. INIT-DISC differs from INIT
CATLOG in that it writes the disc catalog and formats the media, whereas
INIT CATLOG only writes the catalog.

Note that initigization erases any files already on the disc. To see if a disc
has been initialized previously, insert it in the drive and press VIEW
CATLOG. If "Unformatted Disc" is displayed, you need to iniialize using
INIT DISC. I "Not a Valid Catalog "' is displayed, initializing with INIT CAT will
suffice.
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DISC (cont)

When you initialize the disc, you can specify the number of files allowed on
that disc, from 1to 32 767. After typing in the disc name, enter a comma

followed by the desired maximum number of files. For example, the

command
INIT DISC: DISC1,2500

formats the disc, calls it “DISC1" and reserves space for 2500 files. The
remaining space is then reserved for the catalog. Note that the number of
files is rounded up to the nearest 8n (8, 16, 24, efc.).

When using a tape unit for mass storage, INIT DISC performs an automatic
certification test and stores the results in the ERT log. Because of this, you
should view the ERT log (press ERT LOG in the OUTPUT LOG menu)
before running the ERT for the first time.

NEXT PAGE (DISC menu)—displays the next page of disc catalogs containing more
than one page (20 files).

NEXT PAGE (SERVCE FCTNS menu)—displays the next page of the fault log, ERT
log or run time log, depending on which one was last displayed. The page
number count at the top right corner of these logs applies to individual
heads in multi-head discs. To view the entire log, keep pressing NEXT
PAGE until ""LAST PAGE" is displayed under the page number.

OUTPUT LOG—displays the output log menu, which allows you to view the disc fault,

ERT and runtime logs. Note that these logs are supported only on Hewlett-
Packard Command Set/80 discs and tapes.

OVERWR AU MAN--selects automatic or manual overwriting for file copying. If you
select automatic overwrite, copying will not stop if it encounters duplicate
file names on the destination disc, but will write the source file into the desti-
nation file. If you select manual overwrite, copying stops and informs you if it
encounters duplicates. You then have two choices: Press RESUME
OVERWR to copy-the source file into the destination file (erasing the con-
tents of the destination file) or press RESUME COPY to skip the source file in
question and proceed to the next file (not copying the source file).

PACK DISC—packs the disc in the selected drive unit. Packing rewrites disc files to
remove the space created when files are deleted.

PREV PAGE—displays the previous page of disc catalogs containing more than one
page (20 files).
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RECALL FILE—usedto recall a saved display from disc memory. The desired file can
be selected with an alphanumeric entry, the catalog pointer, or RECALL
FILE followed by ENTER. (1) To select it with an alphanumeric entry, press
RECALL FILE, enter the file name, then press ENTER. (2} To select it with
the catalog pointer, press CATLOG POINTR and scroll through the catalog
using the arrows or the knob in the Entry group until the pointer is at the
desired file. Then press RECALL FILE and AT POINTR, and the selected
file will be recalled. (3) If you press ENTER after RECALL FILE, the previous
file of the same type as the last file recalled is recalled from disc. Chapter 11
has an example.

RESTOR CATLOG—reads the disc directory and restores the file catalog. Thisis used
when a datatransfer has been interrupted, such as a power loss onthe disc
drive or the HP 3562A during a disc operation. When you press RESTOR
CATLOG, the alpha menu is displayed to let you enter the name for the
restored catalog. Refer to Chapter 11 before attempting to restore a catalog.

RESUME COPY—this softkey has two uses: 1. when copying disc files and a dupli-
cate file name is encountered, press RESUME COPY to ignore the source
file in question. This preserves both files in their original states.

2. when copy files and the destination disc becomes full, insert a new disc

in the destination drive and press RESUME COPY to finish copying the
desired source files.

RESUME OVERWR—this softkey is used when copying disc files if duplicate files
names are encountered. Press RESUME OVERWR to write over the desti-
nation file with the source file. This destroys the destination file and pre-

serves the source file on both discs. See OVERWR AU MAN for more infor-
mation.

RETURN—redisplays the previous menu.

RO ERT TEST—starts the read-only error rate test(ERT). This tests for disc and tape
problems, including media wear. For discs, it reads the entire disc and iden-
tifies bad sectors and tells you whether the drive’s error correction circuitry
(ECC) can correct the bad sectors. The ECC is disabled while the ERT isin
progress, so any correctable problems remain uncorrected after the test.
The results of the ERT can be viewed in the ERT log by pressing OUTPUT
LOG followed by ERT LOG. Chapter 11 explains how to interpret the results
of the ERT, how the tape ERT differs, and how to use it to spare blocks.

Note that the ERT log is cleared as soon as you press RO ERT TEST. If you
have formatted a tape with INIT DISC since the last time the ERT was run,
view the ERT log before starting the test. INIT DISC stores tape certification
informationin the ERT log, which is erased when the ERT is started. Refer to
Chapter 11 before running the ERT. :
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DISC (cont)

RUN TM LOG—this shows the cumulative run time errors.of the disc. Unlike the ERT
log, this does not show correctable errors because during normal operation
the error correction circuitry (ECC) is enabled and any correctable errors
are corrected then ignored. Chapter 11 explains how to interpret the run
time log and provides an example.

SAVE FILE—used to save the current display on disc. Data traces, state displays,
curve fit tables, delete frequency tables, auto sequences, auto math tables
and synthesis tables can be saved. The alpha mode menu appears when

SAVE FILE is pressed to allow entry of the new file name. You have three file
name options: -

1. Enter afile name (up to 8 characters) using the alpha menu that is
displayed then press ENTER.

2. Enter afile name then press OVER WRITE inthe alpha menu. if a
file under this name already exists on the disc, OVER WRITES
writes over the original file and replaces it with the new file. This
differs from pressing ENTER as in #1 above, which will not let you
write over an existing file.

3. Press ENTER immediately after pressing SAVE FILE. This finds
the last file you stored on disc since power-up, increments any
number inits name by one, then stores the current display under
the incremented file name. If the last file name does not contain a
number, a 1 is appended to the new file name. If no files have
been saved since power-up, the new file is simply named "1.”

SERVCE FCTNS—displays the disc service functions menu, which allows you to:

Restore catalogs

Run the read-only error rate test

View the fault, run time and ERT logs

Determine the status of the last disc access error
Spare blocks on media o '

The functions accessed by this menu are intended for the use of disc serv-
icing technicians as well as advanced HP 3562A operators who wish to
spare blocks and restore catalogs on disc media.

SPARE BLOCK—allows you to spare blocks that you have determined to be defec-
tive. Use the test procedure described in Chapter 11 before attempting to

spare blocks. This softkey requires either a one-vector or a three-vector
address.
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DISC (cont.) to DOWN

THRUPT SIZE—used to specify the throughput file size to be used by CREATE
THRUPT. File size is limited to 32 767 records or the amount of space avail-
able on the disc. The file size must be at least as large as the intended
throughput session. To set the size, press THRUPT SIZE, enterthe lengthin
time or number of records using the Entry group. (It is always rounded up to
an integer number of records.) The default size is 20 time records. Time
record size is a function of frequency span; to find the current record length,
look in the state display under FREQ: REC LGTH. The size must be spec-
ified every time you create a file. If you want to use the previously defined
size, you still need to press THRUPT SIZE to verify this:

VIEW CATLOG—displays the catalog of the disc currently selected. if a disc is notin
the drive, or some other problem occurs after VIEW CATLOG is pressed,
- press DISC FCTN followed by ABORT DISC to terminate the operation.

DISPLAY Group-—this group of keys control the display format. The display can be config-
ured before, during and after measurements.

DISPLAY OUTPUTS X,Y,Z (connectors)—connects to large-screen displays, such
as the HP 1310B.

DOWN-—when the ENABLED indicator in the Entry group is on, the down arrow decrements

the active numeric entry. The amount of the decrement depends on the variable being
entered.
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ENABLED (indicator) to ENGR UNITS

ENABLED (indicator)—when this LED is on, the Entry group can be used to make
numeric entries.

ENGR UNITS—displays the engineering units menu, which allows measurements to be cali-
brated in user-defined units. For example, if a transducer is calibrated at 10 mV/G, the
HP 3562A can be calibrated at 10 mV/EU. "G” can be entered as the EU label, and
the measurement and the display are then calibrated in Gs. "'EU"" appearsin all appro-
priate units softkey menu (RANGE; for example). -

EU LBL CHAN 1—used to label the engineering units defined for Channel 1. Press EU
LABEL CHAN 1, enter the desired label (limited to five alphanumeric char-
acters) using the alpha menu that appears, then press ENTER. The label is
displayed on the vertical axis after the measurement is started. EU labels
are not saved in the instrument state. If you select EU VAL CHAN 1and do
not enter an EU label, “EUT" is used for the label.

EU LBL CHAN 2—used to label the engineering units defined for Channel 2. Press
EU LABEL CHAN 2, enter the desired label (limited to five alphanumeric
characters) using the alpha menu that appears, then press ENTER. The
label is displayed on the vertical axis after the measurement is started. EU
labels are not saved in the instrument state. If you select EU VAL CHAN 2
and do not enter an EU label, “EU2" is used for the label.

EU VAL CHAN 1—selects engineering units for Channel 1. Press this softkey, then
enter the calibration in V/EU, mV/EU or dB. The EXP (exponential) softkey
is displayed to allow entry in exponential notation. The dB softkey serves
as a multiplier referenced to 1 volt rms. The entry is fimited to + 1nV to
+ 1000V. '

EU VAL CHAN 2-—selects engineering units for Channel 2. Press this softkey, then
enter the calibration in V/EU, mV/EU or dB. The EXP (exponential) softkey
is displayed to allow entry in exponential notation. The dB soitkey serves
as a multiplier referenced to 1 volt rms. The entry is limited to + 1nV to
+ 1000V.

VOLTS CHAN 1—selects volts on the Y-axis for Channel 1 and disables the engineer-
ing units. Any EU label and calibration previously entered are erased when
VOLTS CHAN 1 is selected. This is the default selection at power-on and
after reset.

VOLTS CHAN 2—seglects volts on the Y-axis for Channel 2 and disables the engineer-
ing units. Any EU label and calibration previously entered are erased when
VOLTS CHAN 2 is selected. This is the default selection at power-on and
after reset.
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Chapter 12—Operating Reference
ENTRY Group to FREQ

ENTRY Group—this group is used to make numeric entries requested by the instrument.
When the ENABLED indicator is on, the up/down arrows and the knob can be used to
modify the active entry. The keys in this group are not converted in the alpha mode,
and are used to add numbers and punctuation to alpha entries. The YES and NO
keys are used during previewing; refer {o their descriptions for more information.
MARKER VALUE and BACK SPACE are also described individually in this chapter.

EXT SAMPLE IN (connector)—used to input sampling signals when the instrument is in
external sampling mode. This signal must be TTL-compatible and not greater than
256 kHz. Refer to the descriptions of the E SMPL ON OFF and SAMPLE FREQ soft-
keys in the FREQ menu for more information.

EXT TRIGGER (connector)—used to connect an external trigger signal. This input is
enabled when EXT (in the AVG menu) is pressed and the EXT TRIGGER indicator is
iluminated. The maximum voltage allowed at this input is +10 volts. Note that the
external trigger signal tevel must be at least 200 mVpk. The external trigger signal is
subject to the slope and level conditions; see SELECT TRIG for more information.

EXT TRIGGER (indicator)—this LED indicates that an external trigger signal is expected

at the EXT TRIGGER input. When external triggering is active, any signal present at

* thisinput is treated as the trigger signal.

FREQ—dsplays the frequency selection menus for all modes. These menus depend on the
mode selected. All frequency selections must be made prior to starting the measure-
ment. The linear, log and time capture modes have predefined frequency spans
(these spans are a function of the FFT process). The swept sine spans are not pre-
defined.

CENTER FREQ—used to select the center of the frequency span, using the Entry
group. In the linear resolution.and time capture mode, CENTER FREQ,
START FREQ, and FREQ SPAN are interrelated; changing one may affect
the other two. In the swept sine mode, CENTER FREQ, START FREQ,
FREQ SPAN and STOP FREQ are interrelated; changing one affects one or
more ofthe others. ltis easiest to use CENTER FREQ and FREQ SPAN as a
pair or START FREQ and STOP FREQ as a separate pair.

~E SMPL ON-OFF=selécts external sampling and displays the SAMPLE FREQ
softkey. External sampling allows you to synchronize the HP 3562As
data acquisition rate 1o an external signal, such as a tachormeter pulse. See
SAMPLE FREQ for more information.

If external sampling is active, you must provide a sampling signal to the rear
panel EXT SAMPLE IN connector and enter that frequency with SAMPLE
FREQ.
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Chapter 12—Operating Reference
FREQ (cont)

FREQ SPAN—used to enter the measurement frequency span. The span must be
entered before the measurement is started. A frequency span can.also be
identified with an X marker band, then entered with the MARKER VALUE
key. In the linear, log and time capture modes, the available frequency
spans are predefined by the instrument.

MAX SPAN—sets the frequency span at the maximum of 0 to 100 kHz. This is the

default span for the linear resolution and time capture modes at power-up
and after resetting.

RESLTN—allows you to enter the resolution of the sine sweep. Resolution defines the
distance between measurement points in the frequency spectrum. Sweep
rate and resolution are inversely proportional; changing one automati-
cally changes the other. Press RESLTN then enter the resolution using the

Entry group and one of the units softkeys that are displayed. See also
RESLTN AU FIX.

RESLTN AU FIX—selects auto or fixed resolution. Auto resolution adjusts the resolu-
tion of the sweep when it encounters rapid changes in the response curve.,
Fixed resolution maintains the resolution specified with RESLTN,
regardless of the signal’s rate of change. Refer to Chapter 3 for more infor-
mation on auto resolution.

SAMPLE FREQ—used to enter the external sampling frequency (< 256 kHz), using
the Entry group. This softkey appears only when E SMPL ON OFF is ON.
To ensure measurement accuracy, the exact frequency of the external sam-
pling signal applied to the EXT SAMPLE IN connector must be entered
using this softkey. If the sampling frequency is entered in Hertz, it must
remain constant. I it is entered in pulses/revolution, it can vary without
affecting the accuracy of the measurement. In the log resolution mode, the
sampling frequency must be fixed (i.e., it must be entered in Hertz).

START FREQ—used to specify the maasurement start frequency. in the linear resolu-
tion and time capture modes, enter the start frequency then the frequency
span. Inthe log resolution mode, enter the start frequency then the span or
startfrequency. Inthe swept sinemode; itis easiest to-use CENTER FREQ
and FREQ SPAN as a pair or START FREQ and STOP FREQ as a separate
pair.

STOP FREQ—used to enter the measurement stop frequency in the swept sine
mode.
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Chapter 12—OQOperating Reference
FREQ (cont.) to HELP

SWEEP RATE—used to enter the sweep rate for swept sine measurements. Sweep
rate and resolution are inversely proportional; changing one automatically
changesthe other. Press SWEEP RATE, then enter the rate using one of the

units softkeys that appear. Note that this softkey appears in both the FREQ
and SOURCE menus.

TIME | ENGTH-—used to enter the length of the time record: The “time record” is the
amount of data required to perform one FFT. The “time record length”’ is
the amount of time required to fill the time record. The record length is lim-
ited to the range of 8 ms (100 kHz span) to 78 100s (10.2 mHz span). Chang-
ing the time record length automatically changes the frequency span,

according to the formula:
record length 801
(inseconds) ~ frequency span (in Hertz)

ZERO START—selects 0 Hz (dc) as the start frequency in the finear resolution and time
capture modes.

FRONT BACK-—superimposes trace A and trace B in a full-size display, regardless of which

trace is active. The active trace and its annotation are highlighted. If both traces are
active, trace A is highlighted.

FUSE (fuse holder)—contains the line fuse, which must correspond with the selected line
voltage. The proper fuses are:

115V operation—6A/250V HP part number 2110-0003
230V operation—3A/250V HP part number 2110-0304

Appendix A explains how to replace the fuse.

HALF RANGE (indicators)—these LEDs indicates that the input signal levels on the
respective channels are at least half the current input range. To ensure maximum
measurement sensitivity and avoid distortion, maintain the input range such that HALF
RANGE remains on and OVER RANGE stays off. For more information see RANGE.

HELP—The help mode explains each of the HP 3562A’s keys and softkeys. To display a
description, press HELP followed by the desired key or softkey. Once the help display
is on the screen, the front panel returns to normal operation. To erase the help display,
press A or B. This returns the previous display. These displays also show:

HP-IB Command

Key Type (Hard or Soft)

Number of Entry Parameters (when applicable)

Entry Type (alpha, numeric or Boolean—when applicable)

Ali keys and softkeys (except LINE and the service diagnostics séﬂkeys) offer help
displays. if you need more information than these displays provide, refer to the index at
the end of this manual.
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Chapter 12—Operating Reference
HP-IB (connector) to HP-IB FCTN

HP-1B (connector)—connects the HP 3562A to the Hewlett-Packard Interface Bus (HP-IB).
For information on using plotters and disc drives, see Chapter 11. For information on
programming the instrument with an external HP-1B controller, refer to the HP 3562A
Programming Manual.

HPIB:FCTN-displays the HP-IB functions menu, which is used to designate the HP 3562A

asthe system controller, access user SRQs, abort HP-1B operations, and view and set
addresses.

ABORT HP-IB—aborts HP-IB operations. This is used when a problem is encoun-
tered and the bus does not respond.

ADDRES ONLY—identifies the HP 3562A as an addressable-only device on the bus.
If you are using a plotter, disc drive or the output string feature, the HP
3562A must be identified as the system controller. The exception to this is
when another controller is on the bus. In this case, refer to the HP 3562A
Programming Manual for information on passing control. Once selected,
the addressable-only mode remains active until you select SYSTEM
CNTRLR; the choice cannot be made over the HP-IB.

DISC ADDRES—used to enter the HP-IB address of the disc drive connected to the
HP 3562A. The instrument must know the disc drive’s address to commu-
nicate with it. The range of disc drive addressesis O to 7. The disc address is
saved in nonvolatile memory and is not erased by power-down or reset.

DISC UNIT—used to select the desired disc unit in multiple-disc memories. Any unit
number between 0 and 15 (depending on the drive) can be entered. Once
the number is selected, the HP 3562A accesses the selected drive for all
disc operations (except for disc copying; the destination drive and unit are
identified with the DISC COPY menu). The disc unit number is saved in non-
volatile memory and is not erased by power-down or reset.

HP-1B ADDRES—used to enter the HP-1B address for the HP 3562A. This can be set
o any address from O to 31, The address is saved in nonvolatile memory
and is not erased by power-down or reset.

OUTPUT STRING—used to output a string to the HP-8. The instrument must be the
system controller to use this feature. The alpha menu is displayed when
OUTPUT STRING is pressed; the string can contain up to 25 characters,
including the address. Chapter 11 has more information on outputting
strings.

PLOT ADDRES—user to enter the plotter's HP-IB address. The HP 3562A must know
the plotter's address to communicate with it. The plotter address can be set
from O to 31. The address is stored in nonvolatile memory and is not affected
by power-down or the presets.

RETURN—redisplays the HP-IB FCTN menu.
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Chapter 12—Operating Reference
HP-1B FCTN (cont) to INPUT COUPLE

SELECT ADDRES—displays the select address menu, which is used to view and set
HP-IB addresses for the HP 3562A, disc drive and plotter.

SYSTEM CNTRLR—Identifies the HP 3562A as the system controller. This is neces-
sary when you are using a plotter, disc drive, or the output string capability.
if another controller has control of the bus, you need to pass control if you
intend to use the HP 3562A asthe system controller. Refertothe HP 3562A

- Programming Manual for more information.

USER SRQ—displays the user SRQ menu. These eight softkeys generate individual
SRQs to an HP-IB contraller. For information on labeling these softkeys and

handling the user SRQs, refer to the HP 3562A Programming
Manual.

USER SRQ1—USER SRQ8-—send user SRQs to an HP-IB controller. For instructions

on customizing the softkey labels and handling the user SRQs, please refer
to the HP 3562A Programming Manual.

HP-IB Group—this group of keys interfaces the HP 3562A with the Hewlett-Packard inter-
face Bus (HP-IB). The DISC and PLOT keys are used when the instrument is control-
ling disc drives and plotters. The HP-IB FCTN key is used to view and set addresses,
send user service requests, and identify the system controller. The LOCAL key
returns front panel control when the instrument is in REMOTE.

INPUT COUPLE—displays the input coupling menu, which allows you to float or ground
each channel and select ac or dc coupling.

CHAN 1 AC DC—selects ac or dc coupling for the Channe! 1 input. The 3 dB cutoff
Irequency for ac coupling is less than 1.0 Hz. When Channel 1 is ac cou-

pled, a series capacitor isinserted to remove dc components from the input
signal.

CHAN 2 AC DC—selects ac or dc coupling for the Channel 2 input. The 3 dB cutoff
frequency for ac coupling is less than 1.0 Hz. When Channel 2 is ac cou-

- pled, aseries capacitorisinserted to remove dc components from theinput”

signat:

FLOAT CHAN 1—causes Channel 1 to float. When floated, neither side of the input
channel is connected to ground. The input channels are usually floated if a
ground loop problem is encountered or if a signal is being measured at
some point in a system not referenced to ground. The input channels can
be floated or grounded independently.

FLOAT CHAN 2—causes Channel 2 to float. When fioated, neither side of the input
channel is connected to ground. The input channels are usually floated if a
ground loop problem is encountered or if a signal is being measured at
some point in a system not referenced to ground. The input Chnqr\els can

(i

be floated or grounded independently.
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INPUT COUPLE (cont) to MATH

GROUND CHAN 1—grounds the Channel 1 input. When grounded, the outside shell
of the BNC connector is connected through 200Q to chassis ground. The
input channels can be floated or grounded independently.

GROUND CHAN 2—grounds the Channel 2 input. When grounded, the outside shell
of the BNC connector is connected through 20052 to chassis ground. The
input channels can be floated or grounded independently.

INPUT SETUP Group—this group of keys sets up the two input channels. These selections
must be made prior to starting measurements, throughput or captures.

LINE—controls ac power to the HP 3562A. Al circuits are deactivated when LINE is OFF:
nothing is put in a standby mode.

LINE (connector)—connects the HP 3562A to ac line power. Refer to Appendix A for
instructions on setting line voltages and installing fuses.

LISTEN (indicator)—this LED indicates when the HP 3562A is operating as a listener on
the HP-1B.

LOCAL —returns front panel control the HP 3562A. LOCAL overrides any attempt by the con-
troller to retain control of the instrument, except when the controller has previously
issued a local lockout command. In this case, LOCAL is disabled until the GO TO
LOCAL command is issued by the controller.

MARKER VALUE—enters the value currently displayed by the X or Y marker. This key can
be used in place of the 0 - 9 keys when the HP 3562A is expectling a numeric input
and the marker is displaying a value in the units expected. For example, if a frequency
domain trace is displayed with the X marker active at some point on the trace, this

marker value can be entered for the new center frequency by pressing CENTER
FREQ followed hy MARKER VALUIE Note also that marker

ons
(VI &)

at marker bands can be used o
quickly enter such variables as frequency span and weight region.

IV TR TIAN NI BN J oV ERE | mip

MARKERS Group—this group of keys controls the X and Y markers and the special marker
functions. : e

MATH-—displays the math menu, which is used to perform waveform math operations on the
active trace(s). Most of these operations are performed as soon as they are selected.
The four algebraic operations (+, ~, x, <), however, require a second trace or
numeric constant before the math is performed. If both traces are active when a math
operation is selected, the operation is be performed on both traces. Chapter 9
explains waveform math and its companion auto math feature.
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ADD—selects the addition operation, which requires three steps:
1. Activate trace A or trace B as the first addend.
2. Press MATH, followed by ADD, to select addition.

3. Select TRACE A, TRACE B, SAVED 1, SAVED 2, or a numeric
constant as the second addend. The sum appears as soon as
the addition is completed.

The addend choices displayed after ADD is pressed are the only ones
applicable to addition. The addends must alsc be compatible. For exam-
ple, a time domain trace cannot be added to a frequency domain trace.

COMPLX CONJ—calculates the complex conjugate of the active trace. The resultant
trace is displayed as soon as the calculation is complete.

DIFF—differentiates the active trace. The resultant trace is displayed as soon as the
caleulation is completed. This should be used to differentiate time domain
traces.

DIV—selects the division operation, which requires three steps:
1. Activate trace A or trace B as the dividend.
2. Press MATH, followed by DIV, to select division.

3. Select TRACE A, TRACE B, SAVED 1, SAVED 2, or a numeric
constant as the divisor. The quotient appears as soon asthe divi-
- _ - sioniscompleted. T 7

applicable to division. The traces must also be compatible. For example, a
time domain trace cannot be divided by a frequency domain trace.

FFT—performs a fast Fourier transform (EET). on.the.active trace. The transformed
trace is displayed as soon as the calculation is completed. This computes a
1024-line FFT from either a 1024-point complex record or a 2048-point real
record. Ofthe 1024 FFT lines, 801 are saved and displayed {the remaining

223 lines fall outside the analyzer's frequency span).

FFT-'—performs an inverse fast Fourier transform (FFT) on the active trace. The resul-
tant trace is displayed as socn as the calculation is completed. If you have
performed an FFT on a time record, then transformed it back to the time
domain using FFT-1, the analyzer adds 223 zeros outside the frequency
span tofill the 223 lines discarded by the FFT. Thismay have some effecton
the displayed trace if the original signal had a frequency component greater
than 100 kHz. FFT-1is 6 ~ 10 dB noisier than FFT.
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Chapter 12—Operating Reference
MATH (cont)

INTGRT-—integrates the active trace. The integrated waveform is displayed as soon
as the calculation is completed. INTGRT starts the integration at the first
point on the X-axis. Compare this with INTGRT INIT = 0, which sets the first
point in the integrated trace to zero then starts integrating at the second
point. INTGRT should be used to integrate time domain traces.

INTGRT INIT = 0—integrates the active trace. The integrated waveform is displayed

as soon as the calculation is completed. INTGRT INIT = O sets the first point
to zero then starts integrating at the second point. INTGRT INIT = 0 should
be used to integrate time domain traces.

jo—periorms artificial differentiation by muitiplying the data by jrAf. This provides the
frequency spectrum of the time domain derivative.

jo-l—performs artificial integration by dividing the data by j2rAf This provides the
frequency spectrum of the time domain integral.

LN OF DATA—calculates the natural logarithm (log,) of the active trace. The resultant
trace is displayed as soon as the calculation is completed. This computes
log,, of the magnitude and converts the phase to radians from degrees. The
magnitude is put in the real part, and the phase is put in the imaginary part.

LN-* OF DATA—calculates the antilog (e¥) of the active trace. The resultant trace is
displayed as soon as the calculation.is completed. This computes ex of the
magnitude and converts the phase to degrees from radians. The magni-
tude is assumed to bein the real part, and the phase is assumed to be inthe
imaginary part. S '

MPY—selects the multiplication operation, which requires three steps:

1. Activate trace A or trace B as the multiplicand.
2. Press MATH, folliowed by MPY, to select multiplication.
3. Select TRACE A, TRACE B, SAVED 1, SAVED 2, or a numeric

constant.as the_multiplier.-The.product.appears.as.soon-as-the
multiplication is completed. '

The muttiplier choices displayed after MPY is pressed are the only ones
applicable to muttiplication. The factors must also be compatible; for exam-
ple, atime domain trace cannot be multiplied by a frequency domain trace.

NEGATE—negates the active trace. The resultant trace is displayed as soon as the
calculation is completed. This multiplies the real and imaginary parts of the
data separately by —1. If you have a power spectrum displayed, for exam-
ple, NEGATE has no visible effect because the two negations are cancelied

when the real and imaginary parts are squared then added to produce the
power spectrum display.

NEXT—displays the next level of the MATH menu.
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MATH (cont)

REAL PART—displays the real part of complex measurement data. REAL PART dif-
fers from the REAL coordinate in that this math operation actually deletes
the imaginary part of the data. if REAL PART is pressed when the active
trace is real-only, there is no change to the trace.

RECIP—calculates the reciprocal of the active trace. The resultant trace is displayed
as soon as the calculation is completed.:Each point in the trace is divided
into1.

RETURN—redisplays the previous level of the MATH menu.

SAVED 1—enters the trace stored in the SAVE DATA#1 memory location for math oper-
ations. See-SAVE RECALL for storing trace in this location.

SAVED 2—enters the trace stored in the SAVE DATA#2 memory location for math
operations. See SAVE RECALL for storing frace in this location.

SQUARE ROOT—calculates the square root of the active trace. The resultant trace is
displayed as soon as the calculation is completed. The square root of each
" pointinthe trace is calculated.
SUB—selects the subtraction operation, which requires three steps:

1. Activate trace A or trace B as the minuend.

2. Press MATH, followed by SUB, to select subtraction.

3. Select TRACE A, TRACE B, SAVED 1, SAVED 2, or a numeric
constant as the subtrahend. The difference appears as soon as
the subtraction is completed.

The subtrahend choices displayed after SUB is pressed are' the only ones
applicabie to subtraction. The traces must also be compatible. For exam-

ple, atime domain {race cannot be added to a frequency domain trace.

TH = T—calculates the 6pen-loop response from a measured closed-loop

frequency response. The mgasured ¢losed-loop tesponse (T) must be
displayed in the active trace. T must also be positive.

TRACE A—enters the trace currently displayed in trace A for math operations.

TRACE B—enters the trace currently displayed in trace B for math operations.
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MEAS DISP-

MEAS DISP—displays the measurement display menus. Each measurement provides a spe-
cific group of displays, and the MEAS DISP menus are automatically changed to pre-
sent only those displays applicable to the selected measurement. Displays can be
selected before, during and after the measurement.

AUTO CORR1—selects the auto correlation display for the auto and cross correlation
measurements. This display detects periodicity by multiplying the input-
signal by a progressively time-shifted version of itself. AUTO CORR1 is
displayed when Channel 1is active.

AUTO CORR2—selects the auto correlation display for the auto and cross correlation
measurements. This display detects periodicity by muttiplying the input
signal by a progressively time-shifted version of itself. AUTO CORR2 is
displayed when Channel 2 is active.

AUTO MATH—selects the display calculated in the auto math table. Note that if a math

label has been programmed into the math table, that label replaces this
softkey label. '

AVRG—selects the cumulative average of all time records acquired with the current
measurement for the filtered input displays. This softkey appears only when
time averaging is on.

CDFl—selects the cumulative density function for the histogram measured on Chan-
nel 1. This is calculated by integrating the PDF display, and it shows the
probability that a level equal to or less than a given level has occurred. This
softkey appears when Channel 2 is active.

CDF2—selects the cumulative density function for the histogram measured on Chan-

nel 2. This is calculated by integrating the PDF display, and it shows the

- probability that a level equal to or lessthan the given level has occurred.
This softkey appears when Channel 2 is active.

COHER—selects the coherence display. Coherence is derived from the frequency
response measurement and indicates the portion of the output related to
the input. Coherence is scaled from 0.0 (complete inccherence) to 1.0 (per-
fect, or unity, coherence). Coherence less than unity indicates the presence

of extraneous noise; system nonlinearities, or uriexpected input signals. At

least two averages must be taken to yield a valid coherence.

CROSS CORR—selects the cross correlation display. This snows the similarity
between two signals as a function of the time shift between them. This dis-
play is available with the cross correlation measurement.

CROSS SPEC—selects the cross spectrum display. This is computed by muttiplying
the Channel 2 linear spectrum by the complex conjugate of the Channel 2
linear spectrum.
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MEAS DISP (cont)

DEMOD POLAR—THis display is a plot of the tip of the carrier vector as it is being
modulated. The normalized carrier vector can be thought of as extending
from —100,0% to 0,0%. The origin of the display, therefore, is at the tip of
the at-rest carrier vector. Phase modulation deflects the vector at angles up
or down. Amplitude modulation makes the carrier vector longer or shorter.
For example, a + 90 degree PM with no AM is displayed as a semicircle
centered at —100,0% with radius 100% passing through 0,0% on the right
side.

FILTRD INPUT—displays the filtered input menu. These displays show the input time
records and linear spectra after they have been filtered to the current fre-
quency span. This menu also provides several other displays, depending
on the active mode and whether throughput and demodulation are active.

FREQ RESP—selects the frequency response display. This display shows a system'’s
frequency response function, with frequency on the horizontal axis and
gain on the vertical axis (these are the default units and coordinates; others
can be selected). This display is available only with the frequency response
measurement.

HIST1—selects the histogram display of the measurement on Channel 1. This shows
how the amplitude of the input signal is distributed between its minimum
and maximum values. This display is available with the histogram measure-
ment when Channel 1is active.

HIST2—selects the histogram display of the measurement on Channel 2. This shows
how the amplitude of the input signal is distributed between its minimum
and maximum values. This display is available with the histogram measure-
ment when Channel 2 is active.

IMPLSE RESP—selects the impulse response display, which shows the time domain
response of the systemn under test. Mathematically, impulse response is
~ equal tothe inverse FFT of the frequency response function.

INSTselects the most recent time record for the fitered input displays.

INST WNDOWD—displays the filtered input time record as it appears after exponen-
tial windowing. The appearance of this softkey depends on the status of

time averaging and previewing; refer to the menu diagrams in Appendix D
for explanations,

LINEAR SPEC 1—selects the filttered input linear spectrum on Channel 1. This display
has been filtered to the current frequency span, but has not been through
the measurement process. A linear spectrum is the direct result of the FFT
process. A power spectrum is computed by muttiplying a linear spectrum
by iis complex conjugate. Linear spectrum displays are not calibrated.
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MEAS DISP (cont)

LINEAR SPEC 2--selects the filtered input linear spectrum on Channel 2. This display
has been filtered to the current frequency span, but has not been through
the measurement process. A linear spectrum is the direct result of the FFT
process. A power spectrum is computed by multiplying a linear spectrum
by its complex conjugate. Linear-spectrum displays are not calibrated.

ORBITS TivsT2—selects the orbits diagram, which shows the Channel 1 time domain
signal on the vertical axis versus the Channel 2 time domain signal on the
horizontal axis. Orbits diagrams are available only with baseband data.

PDF{—selects the probability density function display for the histogram measurement
on Channel 1. Equivalent to a normalized histogram, the PDF vyields the
probability that a given level has occurred. This display is available only with
the histogram measurement.

PDF2—selects the probability density function display for the histogram measure-
ment on Channel 2. Equivalent to a normalized histogram, the PDF yields
the probabhility that a given level has occurred. This display is available only
with the histogram measurement.

POWER SPECT1—selects the power spectrum display for the measurement on Chan-
nel 1. This display can be derived from both the frequency response and

power spectrum measurements. This softkey is displayed when Channel 1
is active.

POWER SPEC2-—selects the power spectrum display for the measurement on Chan-
nel 2. This display can be derived from both the frequency response and

power spectrum measurements. This softkey is displayed when Channel 2
is active..

RETURN—redisplays the MEAS DISP menu.

TIME REC1—displaysthe current time record {or the last record measured if the meas-
urement is finished) on Channel 1. The fime record” is the amount of ime
required to collect enough data to perform one FFT. TIME REC 1 can be

“Used o verify the preserice of an input signal. It is also helpitl when man-
ually setting the input range. Zoomed time record displays are not cali-
brated, nor are time averaged time displays.

TIME REC2—displays the current time record (or the last record measured if the
measurement is finished) on Channel 2. The “‘time record"' is the amount of
time required to collect enough data to perform one FFT. TIME REC 2 can
be used to verify the presence of an input signal. It is also helpful when
manually setting the input range. Zoomed time record displays are not cali-
brated, nor are time averaged time displays.
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MEAS MODE

MEAS MODE—used to select the analyzer's fundamental operating mode. When a mode is
selected, many of the softkey menus in the instrument are redefined to provide the
best selections for that particular mode. Refer to Chapters 1 through 6 fro instructions
on using each mode and the time throughput and demodulation features.

A GAIN ON OFF—activates the auto gain function in the swept sine mode and dis-
plays the A GAIN SELECT softkey. The auto gain feature adjusts the source
amplitude level to maintain a constant amplitude:-level on the reference
channel.

A GAIN SELECT—displays the auto gain select menu, which allows you to select the
reference channel and set the reference level and source limit. Chapter 3
explains the operation of the auto gain feature.

ABORT CAPTUR—aborts time captures. Any complete time records in memory
before the capture is aborted are still available for measurerment.

ABORT THRUPT—aborts time throughput sessions. ABORT THRUPT does not pre-
serve any data from the session.

ACTIVE FILE—used to identify the active file for throughput operations. The active file
is identified once when the session is stored on disc and then again when
the throughput file is recalled from the disc for measurement. Press ACTIVE
FILE, then enter the file name using the alpha menu that is displayed. The
active file must already exist on the disc; see CREATE THRUPT inthe DISC
FCTN menu to create throughput files. See the alpha menu description at
the beginning of this chapter for more information on its use.

Note that “ THRUPUT" is the default name for the active file. Creating a file
. ondisc under this name saves time when identifying the active file.

ADD REGION—used to add a region to the remove frequency table. Press ADD
REGION, enter the lower and upper limits separated by a comma (,) then
press one of the units softkeys. Up to twenty regions can be entered in the

table. They may overlap and extend outside the current frequency span

“AM CHAN 1=selects’AM-demodulationfor Charingl1:
AM CHAN 2—selects AM demodulation for Channel 2.
AUTO CRRIER—causes the HP 3562A to automatically calculate the carrier fre-

quency for #FM and PM demodulation. If you have not entered the carrier
frequency with USER CRRIER, AUTO CRRIER must be active.
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MEAS MODE (cont)

CAPTUR HEADER~displays the time capture header. This shows the capture setup
and relevant instrument state variables for the last capture.

CAPTUR LENGTH—used to set the length {up to 10 time records) of the txme capiure.
The length can be set in units of time, revolutions, points or records. To
determine the current time record length, look under FREQ: REC LGTH in
the state display or the capture header. If the length you enter is longer than
10 records, the capture header shows the length actually achieved.

CAPTUR POINTR—enables the Entry group to move the capturé pointer. The rate at
which the pointer scrolis is set with POINTR INCRMT. The pointer can also
be used to start the measurement at some point other than 0 seconds;
move the pointer to the desired starting point before starting the measure-.

ment. Refer to Chapter 4 for addltlonal lnformatlon on the pointer and set-
ting the starting point.

CAPTUR SELECT—displays the capture select menu, which is used to set up and

start time captures. This softkey appears only when the time capture mode
is active.

CHANGE REGION—used to change the edit line in the delete frequency table. Press
CHANGE REGION, enter the lower and upper limits separated by a
comma (,) then press one of the units softkeys.

CLEAR TABLE—clears the remove frequency table. The message ""Push Again to
Clear” appears so you can confirm that the table is to be cleared. Once

cleared, tables cannot be recovered. However, they can be stored on disc
for future use; refer to DISC.

DELETE FREQ—displays the delete frequency table and its editing menu. This table
allows up to twenty regions to be deleted from the inputs before they are

demodulated. The delete frequency table may be saved in disc rmemory for
future use. To add values to the table, see ADD REGION.

DELETE ON OFF—enables or disables the delete frequency table. When this is OFF,

the tableis not-used; butits-contents-are-preserved:

DELETE REGION—deletes the edit line (selected with EDIT LINE#) in the delete
frequency table.

DEMOD BOTH-—selects a demodulation measurement on both channels and dis-

plays the demod types softkey menu. The frequency span and carrier fre-
quency are set the same for both channels.

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



Chapter 12—Operating Reference
MEAS MODE (cont)

DEMOD CHAN 1—selects a demodulation measurement on Channel 1 and displays
the demod types menu.

DEMOD CHAN 2—selects a demodulation measurement on Channel 2 and displays
the demod types menu.

DEMOD ON OFF—activates demodulation and displays the DEMOD SELECT soft-
key. Chapter 5 has instructions for using demodulation. This softkey
appears only when LINEAR RES is active.

DEMOD SELECT—displays the demodulation softkey menu, which is used to select
the type of modulation, the channels, the carrier frequency and the remove
frequencies. This softkey appears only when DEMOD ON OFF is ON.

EDIT LINE#—used to specify the edit lineg in the delete frequency table. Press EDIT
LINE#, then enter the line number using the Entry group. The edit line is
highlighted in the table.

FM CHAN 1—selects FM demodulation for Channel 1.
FM CHAN 2—selects FM demodulation for Channel 2.

LINEAR RES—configures the instrument to the linear resolution mode. Linear resolu-
tion provides fast Fourier transform {FFT) measurements from 0 to 100 kHz.
The time throughput and demodulation features can also be used with the
linear mode. This mode offers the greatest number of measurements, dis-
. plays and averaging features in the instrument.

LINEAR SWEEP—selects linear frequency sweeps in the swept sine mode. This
selection must be made prior to starting the sweep.
LOG RES—configures the instrument to the log resolution mode. This mode offers

fast Fourier transform (FFT) measurements with a logarithmic frequency
- axis.-The-frequency response-and power spectrum measurements are

available inlog-reselution:

LOG SWEEP—selects logarithmic frequency sweeps in the swept sine mode. This
selection must be made prior to starting the sweep.

PM CHAN 1—selects PM demodulation for Channel 1.

PM CHAN 2—selects PM demodulation for Channel 2.
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MEAS MODE (cont)

PM/FM CRRIER—displays the PM/FM CRRIER menu, which allows you to select
AUTO or USER CRRIER for FM and PM demodulation.

POINTR INCHMT—used to enter the pointer increment. This determines the resolu-
tion of the pointer and the speed at which it scrolls through the captured

data. The increment can be entered in units of time, revolutions, points or
records.

PRVIEW ON OFF—enables or disables demodulation previewing. Note that normal

linear resolution previewing (under AVG) is replaced in demodulation with
this previewing.

REF CHAN 1—designates Channel 1 as the reference channel for the auto gain func-

tion. The source then adjusts its amplitude to maintain the reference level
(set with REF LEVEL) on Channel 1.

REF CHAN 2—designates Channel 2 as the reference channel for the auto gain func-

tion. The source then adjusts its amplitude to maintain the reference level
{set with REF LEVEL) on Channel 2.

REF LEVEL—used to enter the reference level for the auto gain function. This is the

level the source maintains on the reference channel. The level may be set
from 5 millivolts to 31.5 volts, using the Entry group.

RETURN-—redisplays the previous menu.

SOURCE LIMIT—used to set a limit on the source level for auto gain. This limits the
level to which auto gain may raise the source level in attempting to maintain
the reference level. SOURCE LIMIT can be set from 5mV to 5V. Note that
the source limit does not guarantee any limit on the output of a device

under test. Auto gain predicts the future response of the system and
attempts to maintain the reference level, but a narrow resonant peak may
escape predetection. Take this into consideration when measuring devices

- with potentially high amplitude responses at resonant frequencies.
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START CAPTUR-—starts the time capture using the current capture setup. The
ABORT CAPTUR softkey may be used to abort the capture before itis com-
pleted. When the capture is finished, the screen shows the entire capture
block compressed to one display. The HP 3562A compresses the block by
selecting the points containing the most information.

START THRUPT—starts a time throughput session using the current throughput
setup. The TALK and LISTEN indicators in the HP-IB group alternately flash
during the throughput to disc.
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SWEPT SINE—selects the swept sine mode and displays the LINEAR SWEEP, LOG
SWEEP and A GAIN ON OFF softkeys. This mode steps a sine wave over a
given frequency span while measuring the frequency response at each
point. The swept sine mode offers auto gain, auto averaging and auto reso-
lution; refer to Chapter 3 for details.

THRUPT HEADER—displays the throughput header, which shows the throughput
setup and relevant instrument state variables for the last session.

THRUPT LENGTH—used to set the length of the next throughput session. The only

limit on length is that it cannot exceed the size of the throughput file identi--

fied as the active file: The lengtirmay be-setin time, revolutions, points,
orders or records. Note that two-channel throughputs require twice the file
size of single-channel throughputs with the same number of records..

THRUPT ON OFF-—activates time throughput and displays the THRUPT SELECT
softkey. Throughput allows you to digitize the input signals and store the
digital data directly to disc memory. Disc files can later be measured and
analyzed using the linear and log resolution modes.

THRUPT SELLECT—displays the throughput selection menu, which is used to set the
session length, identify the active file, view the header and start the session.
This softkey appears only when THRUPT ON OFF is ON.

TIME CAPTUR—configures the instrument to the time capture mode and displaysthe
CAPTUR SELECT softkey. Time capture allows up to 10 time records (20,
480 samples) of input data to be sampled, digitized and stored in the instru-
ment's internal memory for future measurement and analysis. The time cap-
ture menu is used to set the capture length, start the capture, view the
header and use the pointer. '

3 i AA ~A T2
JSER CRRIER--allows you to set the carrier frequency to be used in PM and FM

demodulation. Entering a carrier frequency with USER CRRIER dsacti-
vates AUTO CRRIER. The carrier frequency must be inside the current fre-
quency span; the defaultis 50 kHz. -
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MEASUREMENT Group to PAUSE CONT

MEASUREMENT Group—this group of keys is used to set up measurements. The lower
subgroup of six keys labeled "'Input Setup” is used to configure the two input chan-
nels. All the keys in this group control pre-processing and/cr measurement; conse-

quently, they must be used before measurements are started. They have no effect on
data already measured. ‘

MEASURING (ihdicator)~this LED indicates when the HP 3562A is measuring data,
either input signals or digital data from disc or capture memory.

NO-—represents either "NO” or ““0.”" When the instrument needs a yes or no answer during
previewing, this key is automatically converted to NO. Ctherwise, it represents 0. Pre-
viewing is available in the AVG menu while in the linear resolution mode; Chapter 1 has
instructions on its use.

OPERATORS Group—this group of keys operate on measured data (math, auto math, and
curve fitting) or created data (synthesis).

OVER RANGE (indicators)—these LEDs indicate when the input signal level on the
respective channel is exceeding the input range. When this occurs, distortion results
and measurement quality is degraded. The ideal input range is achieved when HALF
RANGE is on and OVER RANGE is off. See Chapter 7 for information on setting the
input range or using autoranging.

PAUSE CONT—when pressed once, this pauses the measurement in progress. The meas-
urement is then continued when PAUSE CONT is pressed again. If averaging is
active, the measurement pauses at the completion of the current average. If the meas-
urement is continued, it resumes with the next average.

This key can also be used to change the number of averages after a measurement is
started. Press PAUSE CONT, enter the new number of averages with the AV G menu,
then press PAUSE CONT again. Changing modes does not affect the status of
PAUSE CONT.
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PLOT —displays the plot menu, which allows you to select the following:

Combination of data, annotation and grid
Pen numbers
Line types
Paging control

Plot limits

The HP 3562A offers direct control of HP-IB compatible digital plotters equipped with Hewlett-
Packard Graphics Language (HP-GL). The plot softkeys provide control of many plotting vari-
ables; however, plotting can be as simple as pressing PLOT PRESET and START PLOT.

ABORT HP-IB—aborts HP-IB operations.

ANNOT A PEN—used to define the pen number for use in plotting the annotation
associated with trace A. The pen number can range from 0 to the max-
imum number of pens allowed by the plotter.

ANNQOT B PEN—used to define the pen number for use in plotting the annotation
associated with trace B. The pen number can range from O to the max-
imum number of pens allowed by the plotter.

CUT PG ON OFF—enables the page cutting features on plotters so equipped.
Defauits to off at power-on and after reset and plot preset. Note that if page
cutting is active, pages are cut after the plot is finished.

DASHED LINES—selects dashed lines for use in plotting the disbiay. The default

selection at power-on and after reset and plot presetis SOLID LINES.
DATA & ANNOT—causes both the data traces and the alphanumeric annotation to be
plotted when START PLOT is-pressed: Pressing this-also displays the three
grid-selection softkeys.-This-is-the-default-selection-at-power-on-and-after

reset and plot preset.

DATA ONLY—causes just the data trace(s), without the alphanumeric annotation or
the grid, to be plotted when START PLOT is pressed.

DFAULT GRIDS—causes the grids to be plotted exactly as they appear on the
display. :

DFAULT LIMITS—uses the plotter’s P1 and P2 locations to define the boundary of the
plot. P1is the lower left corner, and P2 is the upper right corner.

DOTS—selects dotted lines for use in plotting the display. The defauit selection at
power-on and after reset and plot preset is SOLID LINES.
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PLOT (cont)

GRID AREA—expands the grid area so that it will be plotted in the same area as the
entire screen is plotted with PLOT AREA. This is helpful when plotting data
traces on preprinted graph paper.

GRID PEN—used to select the pen number for plotting the grid. This number can
range from 0 to the maximum number of pens allowed by the plotter being
used. Refer to the plotter's manual for its response to invalid pen numbers.

LINE A TYPE#—used to enter a line type for plotting trace A. The line type is com-
posed of the pattern number and an optional pattern type, which must be

separated by a comma. Refer to your plotter’s programming manual for
more information.

LINE B TYPE#—used to enter a line type for plotting trace B. The line type is com-
" posed of the pattern number and an optional pattern type, which must be

separated by a comma. Refer to your plotter's programming manual for
more information.

LINE TYPES—displays the line types menu; you can choose one of the four pre-
defined lines or customize plots with user-defined lines.

MARKER PEN—used to select the pen number for plotting the markers. This number
can range from 0 to the maximum number of pens allowed by the plotter

being used. Refer to the plotter's manual for its response to invalid pen
numbers. )

NO PAGING—disables the paging feature on plotters so equipped. Plotters without
paging ignore this command.

PAGE BACK-—enables the plotter page back feature. This softkey is applicable only to
plotters that offer the page back feature, and is ignored by all others.

PAGE FORWRD—enables the plotter page forward feature. This softkey is applicable
~only to roll and sheet-feed plotters that offer automatic page feeding; it is
ignored by all others, .

PAGING CONTRL—displays the paging control menu, which is used to select paging
and page cutting.

PLOT AREA—causes the entire screen, including all annotation, to be plotted. This is
the normal mode for plotting.

PLOT LIMITS—displays the plot limits menu, which is used to select plot or grid area

and user-defined or default imits. The aspect ratio of the HP 3562A’s dis-
play is 4.9:3.7 (X:Y).
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PLOT (cont)

PLOT PRESET—presels all piot variables to the following default conditions:
' SELECT DATA—DATA & ANNOT, DEFAULT GRIDS

SELECT PENS—Pen #1 for grid, trace A & its annotation
—Pen #2 for markers, trace B & its annotation

SPEED—Fast

LINE TYPES—SOLID LINES

PAGING CONfRL—NO PAGING, CUT PG OFF

PLOT LIMITS—PLOT AREA, DFAULT LIMITS, ROT 90 OFF
PLOT PRESET does not affect the rest of the instrument set‘up state.
READ PEN ~ Pi—readsthe pldtter’s current pen location into the HP 3562A's P1.
READ PEN — P2—reads the plotter’s current pen location into the HP 3562A's P2.
RETURN—redisplays the PLOT rrr‘wenu.
ROT 90 ON OFF—causes the plot to be rotated 90 degrees. This redefines P1 as the

upper left corner and P2 as the lower right corner. The aspect ratio is

reversedto 3.7:4.9 (X:Y).

SELECT DATA—displays the select data menu, which is used to select the combina-
~ tion of data trace, annotation and grid 1o be plotted. '

SELECT PENS—displays the select pens menu, which is used to select the pens for
plotting the traces, annotation and grids. A pen number of zero forces the
plotter to replace the pen, which can be used to selectively not ploi parts of
thedisplay.

“SETPTLWR LF=Us&d to specify the [dcation of P1, normally the lower left corner of
the plot. When USER LIMITS is active, the plotter uses the HP 3562As defi-
nition of the P1 location, not its own. The P1 location is entered as an XY

-coordinate pair separated by a comma. Refer to the plotter’'s HP-GL
instructions for more information. Note that defining P1 as the upper left
corner and P2 as the lower right corner produces a mirror image of the
display. This can be useful for making overhead transparencies.

SET P2 UPR RT—used to specity the location of P2, normally the upper right corner
of the plot. When USER LIMITS is active, the plotter uses the HP 3562A’s
definition of the P2 location, notits own. The P2 locationis entered asan X,Y
coordinate pair separated by a comma. Refer to the plotter's HP-GL
instructions for more information. Note that defining P1 as the upper left
corner and P2 as the lower right corner produces a mirror image of the
display. This can be useful for making overhead transparencies.
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PLOT (cont)

SOLID GRIDS—causes the grid to be plotted with solid lines, regardiess of the dis-

played grids. For example, this plots the dashed vertical lines in log resolu-
tion displays as solid lines.

SOLID LINES—selects solid lines for plotting the display. This s the line type at power-
on and after reset and plot presst.

SOLIDA DASHB—selects a solid line for trace A and a dashed line for trace B. The
default selection is SOLID LINES.

SPEED F S—selects fast or slow plotting. The fast rate is the default speed for the
plotter (usually 36 cm/s), while the slow rate is 5 cm/s. Fast is the default
selection at power-on and after reset and plot preset. The slow speed is

generally used when plotting on transparencies or when the fast speed
causes the pens to skip.

START PLOT—plots the information on the display. Once a plot has been started, it

may be stopped by pressing ABORT PLOT, which is displayed while the
plotis in progress.

TICK MARKS—plots short tick marks on the grid axes in place of the horizontal and
vertical grid lines.

TRACE A PEN—used to select the pen number for plotting Trace A. The pen number
is limited only by the number of pens in the attached plotier. Refer to your
plotter's manual for its response to invalid pen numbers.

TRACE B PEN—usedto select the pen number for plotting Trace B. The pen number
is limited-only by the number of pens in the attached plotter. Refer to your
_, Plotter's manual for its response to invalid pen numbers.

USER LIMITS—displays the-user limits menu and disables the default limits. User firn-
its allow you to set the P1 and P2 locations using the HP 3562A. Once you
redefine the pen locations using this menu, these locations become the

—plotter's-locations: This-effectively sets DFAULT LIMITS equal to USER
LIMITS.

USER LINES—displays the LINE A TYPE# and LINE B TYPE# softkeys, which are
used to define custom line types.
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PRESET
PRESET —presetsthe instrument to the current mode and displays the special presetmenu. A
complete reset to power-on conditions is performed by pressing the RESET softkey in
this menu. Pressing the green PRESET key is similar, but it does not change the
measurement mode. The PRESET offers the following special presets:
Frequency Response—linear resolution
Frequency Response—log resolution
Frequency Response—swept sine
Power Spectrum—linear resolution
Time Throughput—Iinear resolution
Time Capture.
Reset
Refer to each softkey’s description for a plot of its setup state.
F RESP LINRES—Presets the instrument to the frequency response measurement in
the linear resolution mode. Figure 12-2 shows the instrument state display.
Linear Resclution
MEASURE: CHAN 1 CHAN 2
Freq Resp Freq Resp
HINDON: CHAN 1 CHAN 2
Hanning Hanning
AVERAGE: TYPE # AVGS OVERLAP TIME AVG
Avg Off 10 OoX aff
FREQ: CENTER SPAN BH
50 kHz 100kHzZ 187 Hz
REC LGTH At
g2.0mE 3.81uS
TAIGGER: TYPE LEVEL SLOPE PREVIEW
Freerun 0.0 Vpk Pos ofrf
INPUT: RANGE ENG UNITS CQUPLING DELAY
CH -1 AutoRng 1.0 V/EU D (Fit) 0.0 8
CH 2 AutoRng 1.0 V/EU DC {F1t)} 0.0 S
SQURCE: TYPE LEVEL OQFFSET
Andm Noise 0.0 Vpk 0.0 Vpk
Figure 12-2 Frequency Response (linear resolution) Preset
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PRESET (cont) ‘

F RESP LOGRES—Presets the instrument to the frequency response measurement
in the log resolution mode. Figure 12-3 shows the instrument state display.

Log Resolution
MEASURE: CHAN 1 CHAN 2
Freq Resp Freq Resp
AVERAGE: TYPE # AVGS OVERLAP QVFL REJ
Avg Off 10 ox orf
FREG: START STOP SPAN RESOLUTION
100 Hz 100kHZ 3 Dec 240 Pts
REC LBTH
800mS
INPUT: RANGE ENG UNITS COUPLING
CH 14 AutoRng 1.0 V/EU DC {F1t)
CH 2  AutoRng 1.0 V/VEU DC (Fit
SOURCE: TYPE LEVEL DFFSET
Andm Noise 0.0 Vpk 0.0 Vpk

Figure12-3  Frequency Response (log resolution) Preset

F RESP SWEPT—Presets the instrument to the frequency response measurement in
the swept sine mode. Figure 12-4 shows the instrument state display.

Swept Sine

AVERAGE: INTGRT TIME # AVGS
50.0mS 1
FREQ:
STAAT 4100 Hz SPAN 3.0 Dec
. STOP-:..100 kHz ... .. . ..RESLTN  .B6.7 Pt/Dc
SWEEP: TYPE. DIA TIME PRATE |
Log Up 2.05 Min 41.0 S/Oc

AU BAIN: Off

INPUT: AANGE ENG UNITS COUPLING
CH 4  Autofng 1.0 V/EU DC (F1t)
CH 2 AutoPfng 1.0 V/EU DC (Fit)

SOURCE: TYPE LEVEL OFFSET
offt 0.0 Vpk 0.0 Vpk

Figure 12-4  Frequency Response (swept sine) Preset
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P SPEC LINRES—Presets the instrument to the power spectrum measurement in the
linear resolution mode. Both channels are active and the flat top window is
selected. Figure 12-5 shows the instrument state display.

Linear Resoclution
HMEASURE: CHAN 1 CHAN 2
Power Spac Power Spec
WINDOOHW: CHAN 4 CHAN 2
Flat Top Flat Top
AVERAGE: TYPE # AVGS OVERLAP TIME AVG
Avg Off 10 ox ofrf
FREG: CENTER SPAN W
50 KHZ 100kHz 477 Hz
REC LGTH At
6.0mS 3.84pS
TAIGGER: TYPE LEVEL SLOPE PAEVIEW
Frearun 0.0 Vpk Pos Off
INPUT: RANGE ENG UNITS COUPLING DELAY
CH 1 AUutoRng 1.0 V/EU DC (F1t) 0.0 S
CH 2 AutoRng 1.0 V/EU BC (Fit) 0.0 S
SOURCE: TYPE LEVEL OFFSET
Andm Nolsae 0.0 Vpk 0.0 Vpk

Figure 12-5 Power Spectrum (linear resolution) Preset

RESET—Resets the instrument to its power-on default conditions. Figure 12-6 shows
the reset instrument state display and additional default conditions. RESET
also clears the analyzer's HP-IB command buffer and stops any running

auto sequence.
Linear Resolutian
MEASURE: CHAN 1 CHAN 2
Freqg Rsep Freg Resp
WINDOH: CHAN 1 CHAN 2
Hanning Henning
AVERABE: TYPE # AVGS OVERLAP TIME AVG
E Avg. Off 10 ox Off
FREQ:. CENTER SPAN BH
50 kHz 4100kHz 187 Hz
AEC LGTH At
8.0ms 3.84uS
TRIGGER: TYPE LEVEL SLOPE PREVIEW
. Freerun 0.0 Vpk Pos Off
INPUT: RANGE ENG UNITS COUPLING DELAY
CH 1 AutoRAng 1.0 V/EU DC (Fit) 0.0 S
CH 2 AutofAng 1.0 V/EU oc (Fit) 0.0 S
SOURCE: TYPE LEVEL OFFSET
Bndm Noise 0.0 Vpk 0.0 Vpk
Figure 12-6 RESET Default Conditions
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PRESET (cont}

TIME CAPTUR—Presets the instrument to the time capture mode and sets up a 10-
record capture on Channel 1, from 0 to 5 kHz. Figure 12-7 shows the instru-
ment state display.

Time Capture
MEASURE: CHAN 4 CHAN 2
Power Spec orft
WINDOW: CHAN 1 CHAN 2
Flat Top Flat Top
AVERAGE: TYPE ® AVGS OVERLAP TIME AVG
Avg Off 10 ox OFft
FREQ: CENTER SPAN BW
2.5 kHz 5.0kHz 23.8 Hz
REC LGTH At
160ms 78.4u8
TRIGGER: TYPE LEVEL SLOPE
fFresarun 0.0 Vpk Fos
INPUT: RANGE ENG UNITS COUPLING DELAY
CH 1 AutoRng 1.0 V/EU DC (Fit) 0.0 S
CH 2 AutoRng 1.0 V/EU pDC (Fit) 0.0 S
SOURCE: TYPE LEVEL OFFSET
Andm Noise 0.0 Vpk 0.0 Vpk
Figure 12-7 Time Capture Preset
TIME THRUPT—Presets the instrument to the linear resolution mode and activates
time throughput. The power spectrum measurement is selected and both
channels are active. Figure 12-8 shows the instrument state.
) t.inear Besolution
MEASURE: CHAN 1 CHAN 2
Frea Rasp Freg Resp
HINDOH: CHAN 1 CHAN 2
Hanning Hanning
AVERAGE: TYPE # AVGS OYERLAP TIME AVG
S Avg. Off i0 o) 4 Qff
FREG; CENTER . L SPAN, BW
I 50 kHz ..400kHz 187 Hz
REC LGTH At
8.o0mS 3.91pS
TRIGGER: TYPE LEVEL SLODPE PREVIEW
Freerun 0.0 Vpk Pos off
INPUT: RANGE ENG UNITS COUPLING DELAY
CH 1 AutoRng 1.0 V/EU OC (Fit) 0.0 s
CH 2 AutoRng 1.0 V/EU DC (Flt) ©.0 &
SOURCE: TYPE LEVEL OFFSET
Rndm Noise 0.0 Vpk 0.0 Vpk
Figure 12-8 Time Throughput Preset
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Chapter 12—Operating Reference
' RANGE

RANGE—displays the range menu, which is used to select autoranging or manual ranging for
each input channel. Setting the input range is critical for making distortion-free meas-
urements with optimum sensitivity and amplitude resolution. The range should be set
at such a level that the input signal stays in the top half of the range. Autoranging auto-
matically ensures the proper range setting. When using manual ranging, setthe range
so that the HALF RANGE indicator is on, but OVER RANGE is not.

AUTO 1 RNG UP—selects autoranging for Channel 1. This continually monitors and
adjusts the input range to ensure that the signal level is at least half-scale but
not greater than full-scale. Autoranging does not interrupt averaged meas-
urements, time captures or time throughputs. AUTO 1RNG UP allows auto-
ranging to increase the range only. This is useful for measuring transients,
performing impact testing, and when using random naise.

AUTO 1 UP&DWN—selects autoranging for Channel 1 {refer to AUTO 1RNG UP for a
description). This differs from AUTO 1 RNG UP in that this allows autorang-
ing to adjust the range in either direction. Autoranging up/down is incom-
patible with sources and signals that are intentionally off for some part of the
time record (e.g., bursts and impacts).

AUTO 2 RNG UP—selects autoranging for Channel 2. This continually monitors and
adjusts the input range to ensure that the signal level is at least half-scale but
not greater than full-scale. Autoranging does not interrupt averaged meas-
urements, time captures or time throughputs. AUTO 2 RNG UP allows aute-
ranging to increase the range only. This is useful for measuring transients,
performing impact testing, and when using random noise.

AUTO 2 UP&DWN—selects autoranging ferChannel 2 (refer to AUTO 2 RNG UP fora
description). This differs from AUTO 2 RNG UP in that this allows autorang-
ing to adjust the range in either direction. Autoranging up/down is incom-
patible with sources and signals that are intentionally off for some part of the
time record {e.g., bursts and impacts).

CHAN 1TRANGE—used to manually set the input range for Channel 1. The range can

~be setanywhere from =51dBV (3.972 mVpk) 1o +27 dBV (31.547 VpkK).

CHAN 2 RANGE—used to manually set the input range for Channet 2. The range can
be set anywhere from - 51 dBV (3.972 mVpk) to +27 dBV (31.547 Vpk).
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REF IN (connector) TO SAVE RECALL

REF IN (connector)—used to phase-lock the HP 3562A to an external clock signal. This
reference input replaces the internal 20.48 MHz clock. The signal frequency must be
at1, 2,5, or10 Mhz + 0.01%. The signal level must be between 0 and 20 dBm. This is
a 500 input.

REMOTE (indicator)—indicates when the HP 3562A is in the HP-IB remote mode. In this
mode, the instrument is under the control of an external controller onthe HP-IB. When
REMOTE is on, all keys and softkeys (except the LOCAL key) are disabled. Pressing
LOCAL returns front panel control. However, if a controller has issued the HP 3562A
the LOCAL LOCKOUT command, LOCAL is disabled, and remains so untii the con-
troller issues the GO TO LOCAL command.

SAVE RECALL—displays the menu for saving and recalling states and traces in the
HP 3562As internal memory. Five instrument states and two data traces may be
saved. In addition, the power-down state is autornatically saved. Al five states, the
power-down state, and saved data #1 are stored in nonvolatile memory and are not
erased when power is removed.

RECALL DATA#—used to recall a saved data trace from the HP 3562A's internal
memory. Press RECALL DATA#, enter the number (1 or 2) under which the

trace was saved, and press ENTER. The display is recalled into the active
trace. ‘

RECALL PWR DN—restores the state the instrument was in when power was
rermoved. Because reapplying power resets the instrument to its default val-
ues, this feature allows you to restore a state lost when power is removed.

RECALL STATE#-—used to recall a saved instrument state from the HP 3562A's inter-
nal- memory. Press RECALL: STATE, enter the number {from 1to 5) under -
which the state was saved, then press ENTER. The instrument is immedi-
ately configured to that instrument state.

- SAVE DATA#—used to save a data trace in the HP 3562A’s internal memory. Press
SAVE DATA#, enter the number (1 or 2) under which the trace isto be saved,
and press ENTER. Note that only saved data #1 is stored in nonvolatile

- memory; #2-s-erased-when-power-is removed: When-the display is in the
upper/lower or front/back formats, only trace A is saved. Time capture buf-
fers and demod preview displays cannot be saved in local memory.

SAVE STATE#—used to save an instrument state in the HP 3562A's internal memory.
Press SAVE STATE#, enter the number (from 1to 5) under which the state is
to be saved, then press ENTER. All 5 of these states are stored in non-

volatile memory. Table 12-2 shows the parameters saved when an instru-
ment state is saved.
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SCALE—displays the scale menu, which is used to specify the horizontal and vertical display

scales or to select autoscaling. Chapter 8 offers more information on the display scal-
ing features.

X AUTO SCALE—selects X autoscaling, which sets the horizontal axis to one of three
scales: »

1. Jo the frequency span {for frequency domain displays)
2. To the time record length (for time domain displays)
3. To the input range (for amplitude domain displays)

Pressing this softkey also activates the autoscaling mode, which automatically adjusts
the scale when the span, record length, or range is changed. Autoscaling remains
active until one of the other X scaling softkeys is pressed. The Nichols, Nyquist, orbits
and phase displays have special scaling; refer to Chapter 8 for more information on
these. This softkey appears in both the X and SCALE menus for convenience. Tofix a
scale defined by auto scaling, press X FiIXD SCALE.

X FIXD SCALE—used to specify the horizontal scale. Enter the lower and upper fre-
guencies separated by a comma (,) then press one of the units softkeys. A
single entry sets the right side of the scale and uses the previous width o

determine the left side. You can also press this to fix a scale defined by
autoscaling.

X MRKR SCALE—changes the herizontal scale to the scale currently outlined by the X
marker band. The X marker must be active and in one of the hold modes.
This softkey appears in both the X and SCALE menus for convenience.

Y AUTO SCALE—activates the Y autoscaling mode, which checks the active frace

every time it is changed or updated to ensure that the ve

{ the vertical scale is
providing the optimum display. Autoscaling remains active until one of the
other Y scaling keys is pressed. The Nichols, Nyquist, orbits and phase dis-
plays have special scaling;.refer to.Chapter-8 for-more information. To fix-a

scale defined by autoscaling,-press Y FIXD.SCALE.

(O RO ) T WU o

Y DFLT SCALE—selects the Y default scale, which is defined by the current input
range, amplitude units, and measurement display.

Y FIXD SCALE—used to specify the vertical scale. Enter the minimum and maximum
values separated by a comma (,) then press one of the units softkeys. A
single entry sets the top of the scale and uses the previous height to deter-

mine the bottom. You can also press this to fix a scale defined by
autoscaling.

Y MRKR SCALE—changes the vertical scale to the range currently defined by the Y

marker. The Y marker must be active and in one of the hold modes. This
softkey is duplicated in the Y menu for convenience.
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Chapter 12—Operating Reference
SELECT MEAS

SELECT MEAS—displays the measurement selection menus, which offer these
measurements:

Linear Resolution Mode: Frequency Response, Power Spectrum, Auto
Correlation, Cross Correlation and Histogram

Log Resolution Mode:  Frequency Response and Power Spectrum

Swept Sine Mode: Frequency Response
Time Capture Mode: Power Spectrum, Auto Correlation and
Histogram

These menus depend on the mode previously selected. Each menu displays only the
allowed measurement choices for the current mode. Note that the measure-
ment and active channel must be selected before averaged measurements
are started. The measurement are further described where they appear in
Chapters 1through 4.

AUTO CORR-—selects the auto correlation measurement. This indicates the peri-

. odicity in a signal by multiplying it by a continuously time-shifted version of
itself. 1t is a single-channel measurement, and can be performed indepen-
dently on both channels in the linear resolution mode.

CH 1&2 ACTIVE—activates both channels. The selected measurement is made on
both channels if this softkey is active. If a dual-channel measurement is
selected, both channels are automatically activated.

CH 1 ACTIVE—activates Channel 1, which causes the selected measurement to be
" performed on Channel 1 only.

CH?2 ACTIVE—activates Channel 2, which causes the selected measurement to be
performed on Channel 2 only.

CROSS CORR—selects the cross correlation measurement. This shows the similarity
between two signals as a function of the time shift between them. Because
—itis a dual-channel measurement, both channels are activated when it is

selected:

FREQ RESP—selects the freguency response measurement. This indicates the gain
and phase shift of the system undertest. Inthe HP 3562A, Channel 1 meas-
ures the system’s input, and Channel 2 measures its output. Because this is
a dual-channel measurement, both channels are activated when it is
selected.

HIST—selects the histogram measurement. This shows how the input signal's ampli-
tude is distributed between its minimum and maximum values. It is a single-
channel measurement, and can be performed independently on both
channels in the linear resolution mode. The accuracy and resolution of the
histogram is dependent on frequency span, record length and number of
averages. ‘
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SELECT MEAS (cont.) to SELECT TRIG

POWER SPEC—selects the power spectrum measurement. This shows how the
input signal’s power is distributed in the frequency spectrum. It is a single-
channel measurement, and can be performed independently on both
channels in the linear resolution mode.

SELECT TRIG—displays the trigger selection menu. This specifies the type of triggering and
the trigger conditions. See the descriptions for each of the triggering types in this

menu for more information. Delayed. triggering is selected with the TRIG DELAY
menu.

ARM AU MAN—selects auto or manual arming. In auto arm, the instrument automati-
cally triggers when the level and slope conditions on the trigger signal have
been met. Manual arming requires that ARM in the Status group be
pressed before the instrument looks for the trigger signal. Once ARM has
been enabled and the conditions are met, one time record is collected. The
instrument then waits for ARM to be pressed again. The trigger signal con-
ditions are level (defined by TRIG LEVEL) and slope (specified by
SLOPE + -—). Free run always overrides manual arm,

CHAN 1 INPUT—designates the signal on the Channel 1 input as the trigger signal.
The instrument triggers when this signal mests the level and slope require-
ments, as defined by TRIG LEVEL and SLOPE + ~.

CHAN 2 INPUT—designates the signal on the Channel 2 input as the trigger signal.
The instrument triggers when this signal meets the level and slope require-
ments, as defined by TRIG LEVEL and SLOPE + ~.

EXT—designates the signal present at the EXT TRIGGER input as the trigger signal.
The instrument triggers when this signal meets the level and slope require-
ments, as defined by TRIG LEVEL and SLOPE + ~. The signal at this
input is limited 1o + 10V; the input impedance is typically 50 kQ + 5%.

FREE RUN—selects the free run triggering mode. in free run, the instrument collects
the next time record as soon as the current one is full, without waiting for a
trigger signal. '

'SLOPE + — —determines Whéthé?t‘heﬂi‘hs"tru ment friggers onthe positive or negative
transition of the trigger signal through the specified level. )

SOURCE TRIG—selects source triggering, which causes the measurement to trigger
on aninternal signal synchronized to the source. This source synchroniza-
tion signal is available at the rear panel SYNC OUT connector.

TRIG LEVEL—used to specify the amplitude level at which the HP 3562A triggers off
the trigger signal. Press TRIG LEVEL and enter the level using the Entry
group. The aflowable range of trigger leve! entries is determined by the cur-
rent input range for input channel triggering. If a value greater than the’
range for the trigger channel is entered, the level is set to the input range
value. For external triggering, the level is limited to + 10V. For source trig-
gering and free run, the trigger level is irrelevant.
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SINGLE to SOURCE

SINGLE—putsthe active trace into the single display format. If both traces are active, trace A is
displayed.

SOURCE—displays the source menu, which is used to set the source amplitude and select
the type of source signal. The measurement modes offer these source outputs:.

Linear Resolution Mode: Random Noise, Burst Random, Burst Chirp,
Periodic Chirp and Fixed Random

L og Resolution Mode: Random Noise and Fixed Sine
Swept Sine Mode: Sine Sweeps (up, down, hold and manual)

Time Capture Mode: Random Naoise, Burst Random, Burst Chirp,
Periodic Chirp and Fixed Random

The source is band-limited at spans > 160 mHz. At power-on and after reset, the
source selection is random noise at OV. See the SPCL FCTN menu for the
source protection feature. In external sampling, the source tracks the sam-
pling frequency.

BURST CHIRP—outpuis a frequency chirp for the specified portion of the time
record. The burst chirp is a fast sine sweep over the current frequency span
that repeats with the same period as the time record. The burst percentage
—from 110 99% of the time record—is specified with the Entry Group. If the
response of the device under test decays to zero before the end of the time
record, no windowing is required with the burst chirp.

BURST RANDOM—outputs a true random noise burst for the specified portion of the
time record. The burst percentage—from 110 99% of the time record—is
specified with the Entry Group. If the response of the device under test
decays to zero before the end of the time record, no windowing is required
with burst random.

'DC OFFSET—used to add positive or negative dc offsets to the source output. The

offset is limited to 10V minus the source level. Precede negative entries with
the — key inthe Entry group.

FIXED SINE—provides a constant-frequency sine wave. The frequency is entered
with the Entry group after FIXED SINE is pressed. The limits are 64 jtHz and
100 kHz, and the default frequency is 125 Hz.

MANUAL SWEEP—selects manual sweep and activates the Entry group to move the
sweep marker. This allows you to move the sweep to any point on the dis-
play. The manual sweep measures using the number of averages selected,
then averages successive measurements. This differs from sweep hold,
which calculates the selected number of averages, then erases this result
and restarts the average.
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SOURCE {cont)

PRIODC CHIRP—selects the periodic chirp output. The periodic chirp is a fast sine
sweep across the current frequency span that repeats with the same period
as the time record. Note that the effect of the periodic chirp is similar to a
pseudo random noise source, except that the chirp has a much higher

peak-to-rms ratio. The periodic chirps set the center frequency to the near-
est Af.

RANDOM NOISE—selects the true random noise source output. Random noise
yields afast, tinear estimate of the system under test. Because it is not peri-

odic in the time record, random noise requires windowing (usually the
Hanning; see WINDOW).

SOURCE LEVEL—used to set the amplitude level of the source. The maximum
source levelis + 5.0V; the maximum combined source level and dc offset is
+10V. The maximum current is 50 mA. For the noise outputs, setting the
source level in voltsPeak sets the highest likely noise level.

SOURCE OFF—deactivates the source output. Note that at power-on and after reset,
the source is turned on but its level is set at O volts. This softkey actuallyturns
off all source selections, regardless of the current level.

SOURCE ON OFF—controls the source in the swept sine mode. The source is always
off when you enter the swept sine mode.

SWEEP DOWN—causes the measurement to sweep downward from the current
measurement point to the specified start frequency. f the sweep is already

at the start frequency, the instrument takes one measurement at that point
and then stops. i

SWEEP HOLD—hdlts the sweep without sfopping the measurement. When this is

pressed, the HP 3562A continues to measure at the point where the sweep

stopped. The display is updated as each average is calculated, but the

accumulated average is erased at the end of each measurement.

measurement point to the specified stop frequency. If the sweep is already

at the stop frequency, the instrument starts measuring at that point without
sweeping.

SWEEP RATE—used to enter the sweep rate for swept sine measurements. Sweep
rate and resolution are inversely proportional; changing one automatically
changesthe other. Press SWEEP RATE, then enter the rate using one of the

units softkeys that appear. Note that this softkey appears in both the FREQ
and SOURCE menus. '
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Chapter 12—Operating Reference
SOURCE (cont) to SPCL FCTN

SOURCE (connector)—provides the source output signal. The source’s output imped-
ance is 50 & (nominal). The maximum current is 50 mA.

SOURCE (indicator)—this LED indicates when the source output is active. For the burst
output types, the LED can be “active when no signal is actually present at the output.

SPCL FCTN-—displays the special functions menu, which provides the following:
Self Test
Service Tests
Non-real Time Clock
Beeper Control
-Source Protection
Power-on SRQ

BEEPER ON OFF—controls the beeper. This selection defaults to ON at power-up
and after reset.

DATE D,M,Y—used to enter the date of the non-real time clock, which is used when
cataloging files on disc. Enter the date as dd,mm,yy. Leap years and month
length are automatically accounted for. The date is stored in nonvolatile
memory and is not affected by power-down or reset.

PROTCT ON OFF—controls source protection. When protection is on, the source is
affected in several ways. If'the measurement mode is changed, the source
level returns to OV. The source also turns off if the source output type is
changed {(e.g., random noise to fixed sine). Finally, with source protection
you can specify the rate at which the level changes, whether it is between
the present level and zero or between the present level and a new level. This

time is entered with the RAMP TIME softkey: Changing the source level with

--the-entry-knob-overrides seurce protect.

PwrSRQ ON OFF—whenthisis on, the instrument outputs an SRQ to the HP-1B when
power is switched on. For instructions on handling the SRQ, refer to the
HP 3562A Programming Manual. The state of this softkey is saved in non-
volatile memory and is not affected by power-down or reset.

RAMP TiME—allows you to enter the ramp time for source protection. This is the time
the source takes to change levels, either from the present level to zero or
from the present level to another level, when source protection is on. Press’
RAMP TIME and enter the time using the Entry group and the units menu

thatis displayed. In the swept sine mode, ramp time is a volts/second slope
not an absolute time.

RETURN—redisplays the previous menu.
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SELF TEST—you can perform this test to ensure that the HP 3562A is operating prop-
erly. The self test must be run from a reset instrument state. This test takes
about two minutes and finishes by calibrating the input channels. The self
test does not erase any data stored in nonvolatile memory (e.g., the syn-
thesis table), but it does erase all measurement data. Ifthe message "'SELF
TEST PASSES" is displayed, your anaylzer is operating properly. If any
other message is displayed indicating a failure, refer servicing to qualified
personnel. HP Sales and Support Offices are listed at the end of this
manual.

SERVCE TEST—this softkey accesses the servicing diagnostics softkeys; please refer
to the HP 3562A Service Manual for instructions on their use. These soit-
keys are intended for the use of service technicians only; none of
the softkeys accessed through SERVCE TEST are intended for use
by HP 3562A operators.

SOURCE PROTCT—displays the source protection menu, which allows you to acti-
vate protection and set the ramp time. Source protection helps avoid
damage to devices under test by shutting the source off when the mode,
frequency span or source type is changed. It also ramps the source to new
levels, rather than changing the level abruptly. For example, you can set a
ramp time of 10 seconds to allow you to monitor the device under test as
you turn the source on.

TIME H,M,S—used to enter the time for the non-real time clock. Enter the time as
hh,mm,ss. The hours reset after 23, and the minutes and seconds reset
after 59. The time and date of the clock are used in the disc catalog and to
provide timed starts for auto sequences. The time is saved in nonvolatile
memory and is not erased at power-down or after reset.
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Chapter 12—Operating Reference
SPCL MARKER

SPCL MARKER—displays the special markers menu, which offers the following markers
and marker calculations:

Harmonics -

Sidebands

Resonant Frequency and Damping
Band Power

Slope

Average Value

, These features are used in conjunction with the X marker.

AVG VALUE—shows the average value of the trace area contained in the X marker
band. If just the single marker is active, the trace value at the marker position
is displayed. If the marker is not active, the average value of the entire trace
is displayed.

CALC OFF (HMNC ON menu)—deactivates the harmonic power and THD calcu-
lations of the harmonic markers. This has no effect on the markers
themselves.

CALC OFF (SBAND ON menu)—deactivates the sideband power calculation of the
sideband markers. This has no effect on the markers themselves.

CRRIER FREQ—used to enter the carrier frequency for the sideband marker. The first
marker is placed at the frequency entered with this softkey. After the side-
band increment has been entered with SBAND INCRMT, additional mark-

ers are placed at the first ten sidebands. The carrier may be set at any fre-
quency and need not be within the current frequency span. The default

value at power-on and after resetis 5 kHz.

FNDMTL FREQ—used to enter the fundamental frequency for the harmonic markers.
After the fundamental has been entered, markers are displayed.at that fre-

quency and its first 20 harmonics. The fundamental can be set below the
current frequency span. At power-on and after reset, it defaults to 5 kHz.

FREQ & DAMP-shows resonant frequency and damping. If the X marker band is
active, the calculation is made across the area inside the band. If the single
X marker is active, the calculation is made for 20 points on either side of the
marker.

HMNC ON-—activates the harmonic marker and displays its menu. This marker indi-
cates the fundamental frequency and its first 20 harmonics. It also offers the
harmonic power and THD calculations. Harmonics that fall outside the dis-
play scale are not marked. The harmonic markers are not available on log

X-axis displays. '
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SPCL MARKER (cont)

HMNC POWER-—shows harmonic power contained in the X marker band. lf the a
band is not active, the power in all 20 harmonics is calculated. Harmonics
that fall outside the display scale are not included in the calculation. This
calculation is deactivated by pressing CALC OFF. The harmonic power
readout is in volts squared (or volts squared seconds for ESD units). Referto
the power softkey for other power calculations.

The label on the HMNC POWER readout depends onthe frace units. HEG
indicates harmonic energy, HSM indicates harmonic sum, and HPR indi-
cates harmonic power.

MRKR — PEAK—moves the marker to the highest amplitude point on the active

trace. If two or more points are at the highest amplitude, the marker moves
to the leftmost point.

POWER-—shows the power in the area contained by the X marker band. Ifthe marker
is not active, the power in the entire trace is displayed. If just the single X
marker is active, the power at that marker position is displayed. An X-band
causes POWER to show the power contained in that band.

For non-frequency domain displays and unitiess frequency displays,
POWER calculates the linear sum of magnitudes and displays the result in
the active units. For frequency domain displays with the ESD unit selected,

. POWER computes energy and displays the result in volts (peak) squared
\ seconds.

For frequency domain displays with all units other than ESD, POWER com-
putes power and displays the result in volts (rms) squared. For all frequency
domain displays with band markers, POWER compensates for the effects
of Hann and Flat top windows. o

RETURN-—redisplays the previous menu.
SBAND INCRMT—used to enter the sideband increment for the sideband markers.

The increment calculates and marks the first 10 sidebands on both sides of
the fundamental. The default value is 2.5 kHz.

SBAND ON—activates the sideband marker and-displays its menu. This marker
shows a fundamental frequency and its first 10 sidebands. The fundamental
is entered with FNDMTL FREQ, and the sideband increment is entered
with SBAND INCRMT.

SBAND POWER-—shows power in the sidebands identified by the sideband markers.
It an X marker is active, the sideband power inside the band is shown. The
calculation is deactivated by pressing CALC OFF. This marker function
reads out in volts squared (or volts squared seconds for ESD units). Seethe
POWER softkey for other power calculations.
The label on the sideband power readout depends on the trace units. SEG
£ ‘ indicates sideband energy; SSM indicates sideband summation; SPR indi-
R cates sideband power.

SLOPE—shows the slope of the active trace at the current X marker position. If the X
marker band is active, the HP 3562A calculates the least squares average
of the area in the band and shows its slope.
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THD—shows the total harmonic distortion (THD) generated by the harmonics identi-
fied with the harmonic markers. THD is displayed in dB for log magnitude
traces and in % for linear magnitude traces. The X marker has no affect on
this calculation. Only those harmonics inside the display scale are included
in the calculation.

X FCTN OFF—turns off the special marker functions.

SRQ (indicator)—this LED indicates when the HP 3562A has issued a service request
(SRQ) to the HP-IB. Chapter 6 in the HP 3562A Programming Manual provides infor-
rmation on handling SRQs.

START—clearsthe time record or sweep and accumulated number of averages and initiates a
measurement based on the current setup state.

STATE TRACE —switchesthe display between the instrument state and data trace displays.

If atable (e.g., synthesis) is currently displayed, pressing STATE TRACE once dis-
plays the instrument state.

STATUS Group—the four LEDs in this group indicate the instrument's status. Refer to indi-
vidual descriptions in this chapter for more information. The ARM key enables trigger-
ing when in the manual trigger mode; see SELECT TRIG for more information.

SYNC OUT (connector)—this output provides a TTL-level signal synchronized to the-
source. When the burst chirp or burst random is active, the duty cycle of the SYNC
OUT square wave equals the burst percentage. (This is the signal that controls the
bursts.) When random noise, periodic chirp or fixed sine is active or the source is off,
the duty cycle of SYNC OUT is indeterminate. Figure 12-3 shows the SYNC OUT sig-
nal (upper trace) with the burst random source output (lower trace).
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Figure 12-9 The SYNC OUT Signal
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Chapter 12—OQOperating Reference
SYNTH (cont)

SYNTH-—displays the synthesis menu. The HP 3562A can synthesize frequency response
curves containing up fo 40 poles and 40 zercs. Data can be entered in pole/zero,
pole/residue or polynomial formats. You can also synthesize constants for use in math
operations. To synthesize linear traces, put the instrument in the linear resolution
made. For log traces, select the log resclution mode.

Press POLE ZERO, POLE RESIDU or POLY NOMIAL to select the type of synthesis
and display its table. To convert from one type to another, use the CONVRT TABLE
menu. To erase one type and enter ancther, press the desired type. This displays a

blank table, and as soon as you press one of the editing softkeys the old table is
erased. ’

ADD VALUE—adds a value after the edit value in the synthesistable. The edit value is
selected with- EDIT DENOM#, EDIT NUMER#, EDIT POLE#, EDIT
RESIDU#, or EDIT ZERO# (depending on the type of synthesis). To add a
value before the first one in the table, move the pointer to line #0 (above line
#1), then enter the new value. To enter a real-only value, enter the value then
press one of the units softkeys. To enter a complex value, enter the real and

imaginary values separated by acomma (,) then press one of the units soft-
keys.

CHANGE VALUE—used to change the edit value in the synthesis table. The edit value
is selected with EDIT DENOM#, EDIT NUMER#, EDIT POLE#, EDIT
RESIDU#, or EDIT ZERO# (depending on the type of synthesis). To enter a
real-only value, enter the value then press one of the units softkeys. To enter
a complex value, enter the real and imaginary values separated by a
comma (,) then press one of the softkeys.

CLEAR TABLE—clears the synthesis table. The message ‘‘Push Again to Clear" is
displayed to allow you to confirm that the table is to be cleared. Once
cleared, tables cannot be recovered. Hoewever, they can be saved in disc

memory; ses DISC.

CONVRT TABLE—displays the convert table menu, which converts synthesis tables
to-one-of the other-two-types. For-example; you can convert a polef/zero

~tableto-ratio-of-polynomials-format-by-pressing-CONVRT TABLE followed
by TO — POLY.

CREATE CONST—used to create a constant value for use in waveforrn math. To
create areal-only constant, press CREATE CONST, enter the value with the
0—9 keysin the Entry group, then press ENTER. To create a complex con-
stant, press CREATE CONST, enter the real and imaginary values sepa-
‘rated by a comma (,) then press ENTER.

CREATE TRACE—synthesizes a trace using the selected synthesis table. “SYN-

THESIS IN PROGRESS" is displayed while the trace is being created, and
the synthesized trace is labeled “SYNTHESIS."
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Chapter 12—Operating Reference
SYNTH (cont)

DELETE VALUE—deletes the edit value in the synthesis table. The edit value is
selected with EDIT DENOM#, EDIT NUMER#, EDIT POLE#, EDIT
RESDU# OR EDIT ZERO# (depending on the type of synthesis). Be careful
when deleting poles and residues; these must be in pairs in the table.

EDIT DENOM#—used to specify the denominator to be edited. Press EDIT
DENOM#, then select the denominator using the Entry group. Specifying
the edit value does not immediately change it; the actual editing is done
with ADD VALUE, CHANGE VALUE, or DELETE VALUE.

EDIT NUMER#—used to specify the numerator to be edited. Press EDIT NUMER#,
then select the numerator using the Entry group. Specifying the edit value
does not immediately change it; the actual editing is done with ADD
VALUE, CHANGE VALUE, and DELETE VALUE.

EDIT POLE#—used to specify the pole to be edited. Press EDIT POLE#, then select
the pole using the Entry group. Specifying the edit value does not immedi-
ately change it; the actual editing is done with ADD VALUE, CHANGE
VALUE, and DELETE VALUE.

EDIT RESIDU#—used to specify the residue to be edited. Press EDIT RESDU#, then
select the residue using the Entry group. Specifying the edit value does not
immediately change it; the actual editing’is done with ADD VALUE,
CHANGE VALUE, and DELETE VALUE.

EDIT ZERO#—used to specify the zero to be edited. Press EDIT ZERO#, then select
the zero using the Entry group. Specifying the edit value does not immedi-
ately change it; the actual editing is done with ADD VALUE, CHANGE
VALUE, and DELETE VALUE.

GAIN FACTOR—used to enter the constant (K) needed to set the desired gain of a
synthesized frequency response function. Chapter 9 has an example of
selecting gain for a low pass filter.

~ POLE RESIDU~—specifies pole/residue synthesis and displays the pole/residue table
and its editing menu. :

POLE ZERO—specifies pole/zero synthesis and displays the pole/zero table and its
editing menu.

POLY NOMIAL—specifies ratic-of-polynomials synthesis and displays the polynomial
table and its editing menu.

RETURN—redisplays the previous menu.
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Chapter 12—Operating Refersnce
SYNTH (cont.) to TRIG ARMED (indicator)

SCALE FREQ-—used to add a scaling frequency to the synthesis table. This fre-
quency is multiplied by the values in the table to scale the curve up or down
in frequency, without actually changing the values in the tables. Enter the
frequency, from 1 pHz to 1 MHz, using the Entry group.

SYNTH FCTN~—displays the synthesis functions menu, which is used to add system
gains, time delays and scaling frequencies to the synthesis table.

TIME DELAY—used to add time delays to synthesized functions. The default value for
new tables is 0.0 seconds. Enter the time delay, between 10-38 to 1038,
using the Entry group and the units softkeys. The delay you enter is dis-
played in the lower left corner of the synthesis table.

TO — POL RESIDU—converts a pdle_/zero or polynomial table to the polefresidue
format. '

TO — POL ZERO—converts a pole/residue or polynomial table to the pole/zero
: format.

TO — POLY—converts a pole/residue or pole/zero table to the ratio-of-polynomials
format. s

TALK (indicator)—this LED indicates that the HP 3562A is in the HP-IB talk mode.

TRIG ARMED (indicator)—this LED indicates that the trigger has been armed. If ARM AU
MAN is set to AU (auto arm), the trigger is armed automatically. If it is set to MAN
(manual arm), the ARM key in the Status group must be pressed to arm the trigger.
Once itis armed, the trigger will start looking for the trigger signal.
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Chapter 12—Operating Reference
TRIG DELAY to UNITS

TRIG DELAY —displays the trigger delay menu, which is used to specify pre- or post-trigger
delay. The HP 3562A allows up to 4095 samples (4094 for zoom) of pre-trigger delay
and up 10 102,400 samples of post-trigger delay. Pre-trigger delay allows the measure-
ment to include data before the trigger signal arrives. This is useful when measuring
transients to ensure that the entire signal is measured. Post-trigger delays allows the
measurement to ignore data for some period after the trigger signal arrives. This is
useful when measuring systems with long response times because you can ignore
input data until the desired response occurs. Trigger delay is also used to set the
measurement starting point when recalling throughput files from disc memory.

CHAN 1 DELAY—used to enter pre- or post-trigger delay on Channel 1. The delay
may be set in time or number of revolutions (if external sample is active) or
records; the maximum values are 2 records of pre-trigger delay and 32 -
records of post-trigger delay. The resution is 172048 record. Press STATE/
TRACE and look under FREQ: REC LGTH to find the current time record
length in seconds. A negative value specifies pre-trigger delay, while a
positive value specifies post-trigger delay.

CHAN 2 DELLAY—used to enter pre- or post-trigger delay on Channel 2. The delay
may be set in ime or number of revolutions (if external sample is active) or
records; the maximum values are 2 records of pre-trigger delay and 32
records of post-trigger delay. The resolution is 1/2048 record. Press STATE/
TRACE and look under FREQ: REC LGTH to find the current time record
length in seconds. A negative value specifies pre-trigger delay, while a
positive value specifies post-trigger delay.

TRIGGERING (indicator)—Indicates riggering and trigger signal status. For free run, the
LED is on while the time record is being filled. (For real time measurements, it remains
on without flashing.) For input channel and external triggering, the LED flashes when
the signal is received, if a record is not already in progress. For source triggering, the

LED flashes at the beginning of the time record, when the trigger from the source is
generated.

Exceptions: For free run and source triggering, the LED does not flash if the measure-

ment is paused. For all triggering modes;-the LLED does not flash after averaged
measurement have been completed.

UNITS —displays the units menu, which is used to select the horizontal and vertical units and to
add trace titles. There are three secondary menus for vertical units: spectrum, sine
and correlation. Spectrum units apply to linear power and cross spectrum displays.
Sine units apply to swept sine power and cross spectrum displays. Correlation units
apply to auto and cross correlation displays. Selections made in each of these four
secondary menus affect only the applicable traces for each type of unit, and the selec-
tions stay in effect until power-down or reset. n addition to their individual choices, the
three vertical units menus offer the choice between volts,,. and volts, . as the basic

amplitude unit. Refer to Chapter 8 for a description of the interaction between units
and coordinates.

L ias
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Chapter 12—Operating Reference
SYNTH (cont.) to TRIG ARMED (indicator)

SCALE FREQ—used to add a scaling frequency to the synthesis table. This fre-
quency is multiplied by the values in the table to scale the curve up or down
in frequency, without actually changing the values in the tables. Enter the
frequency, from 1 uHz to 1 MHz, using the Entry group.

SYNTH FCTN—displays the synthesis functions menu, which is used to add system
gains, time delays and scaling frequencies to the synthesis table.

TIME DELAY—used to add time delays to synthesized functions. The default value for
new tables is 0.0 seconds. Enter the time delay, between 10-38 to 1038,

using the Entry group and the units softkeys. The delay you enter is dis-
played in the lower left corner of the synthesis table.

TO — POL RESIDU—converts a pole/zero or polynomial table to the pole/residue
format.

TO — POL ZERO—converts a pole/residue or polynomial table to the pole/zero
format.

TO — POLY-—converts a polefresidue or pole/zero table to the ratio-of-polynomials
format.

TALK (indicator)—this LED indicates that the HP 3562A is in the HP-IB talk mode.

TRIG ARMED (indicator)—this LED indicates that the trigger has been armed. If ARM AU
MAN is set to AU (auto arm), the trigger is armed automatically. if it is set to MAN
(manual arm), the ARM key in the Status group must be pressedto arm the trigger.
Once itis armed, the trigger will start looking for the trigger signal.
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Chapter 12—Qperating Reference

TRIG DELAY to UNITS

TRIG DELAY—displays the trigger delay menu, which is used to specify pre- or post-trigger

delay. The HP 3562A allows up to 4095 samples (4094 for zoom) of pre-trigger delay
and up to 102,400 samples of post-trigger delay. Pre-trigger delay allows the measure-
ment to include data before the trigger signal arrives. This is useful when measuring
transients to ensure that the entire signal is measured. Post-trigger delays allows the
measurement to ignore data for some period after the trigger signal arrives. This is
useful when measuring systems with long response times because you can ignore
input data until the desired response occurs. Trigger delay is also used to set the
measurement starting point when recaliing throughputitfiles from disc memary.

. CHAN 1 DELAY—used to enter pre- or post- tngger delay on Channel 1. The delay

may be set in time or number of revolutions (if external sample is active) or
records; the maximum values are 2 records of pre-trigger delay and 32
records of post-trigger delay. The resution is 1/2048 record. Press STATE/
TRACE and look under FREQ: REC LGTH to find the current time record
length in seconds. A negative value specifies pre-trigger delay, while a
positive value specifies post-trigger delay.

CHAN 2 DELAY—used to enter pre- or post-trigger delay on Channel 2. The delay
may be set in time or number of revolutions (if external sample is active) or
records; the maximum values are 2 records of pre-trigger delay and 32
records of post-trigger delay. The resolution is /2048 record. Press STATE/
TRACE and look under FREQ: REC LGTH to find the current time record
length in seconds. A negative value specifies pre-trigger delay, while a
positive value specifies post-trigger delay.

TRIGGERING (indicator)—Indicates triggering and trigger signal status. For free run, the

LED is on while the time record is being filled. (For real time measurements, it remains
on without flashing.) For input channel and external triggering, the LED flashes when
the signal is received, if a record is nof already in progress. For source triggering, the
LED flashes at the beginning of the time record, when the trigger from the source is

generated.

Exceptions: For free run and source triggering, the LED does not flash if the measure-
ment is paused.-For-all triggering modes; the LED does not flash after averaged

measurement-have beer-completed:

UNITS—displays the units menu, which is used to select the horizontal and vertical units and to
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add trace titles. There are three secondary menus for vertical units: spectrum, sine
and correlation. Spectrum units apply to linear power and cross spectrum displays.
Sine units apply to swept sine power and cross spectrum displays. Correlation units
apply to auto and cross correlation displays. Selections made in each of these four
secondary menus affect only the applicable traces for each type of unit, and the selec-
tions stay in effect until power-down or reset. in addition to their individual choices, the
three vertical units menus offer the choice between volts . and volts, . as the basic
amplitude unit. Refer to Chapter 8 for a description of the interaction between units
and coordinates
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Chapter 12—Operating Reference
. UNITS {cont)

Hz (Sec)—specifies Hz as the basic horizontal unit for frequency domain displays and

seconds for ime dormain displays. This softkey does not apply to amplitude
domain displays. ‘

L SPEC UNITS—Displays the linear spectrum units menu, which applies only tolinear
spectrum displays (VIEW INPUT and FLTRD INPUT menus).

Remember that these units apply only to these traces. If the active trace is

not appropriate, you will not see any change after making a selection in this
menu.

Orders CAlL—used to enter orders calibration in Hz/Ord. For example, if 100 Hz/Ordis -
the orders calibration, 100 Hz becomes the first order of revolution, 200 Hz
the second order, and so forth,

Orders (Revs)—selects orders as the basic horizontal unit for frequency domain dis-
plays and revolutions for time domain displays. This softkey does not apply
to amplitude domain displays. Orders are used to normalize the display to a

given rate of revolution. Use Orders CAL to enter the orders calibration in
Hz/Ord.

P SPEC UNITS—displays the power spectrum units menu, which applies to power
and cross spectrum displays in the linear, log and time capture modes. In
addition to the volts peak/RMS selction, this menu offers the choice of volts,
volts2, VIV Hz (r/ PSD), volts? /Hz (PSD) and volts2s/Hz (ESD).

RETURN—redisplays the UNITS menu.

RPM (Sec)—selects rotations per minute (RPM) as the basic herizontal unit for fre-
quency domain displays and seconds for time domain displays. This unitis
derived by multiplying the Hz units by 60 seconds/minute.

SWEPT UNITS—displays the swept units menu, which applies to power and cross
spectrum displays in the swept sine mode. In additionto the volts peak/rms

sslection, this menu.offers.the.choice between.volts-and volts2—

TRACE TITLE—used to add titles to the active trace. Titles can contain up to 20 alpha-
numeric characters and are plotted along with the display. When TRACE
TITLE is pressed, the HP 3562A shifts into the alpha mode. in this mode,
the keys are converted to their blue labels and the alpha menu is displayed.

For instructions on using this menu, please refer to the beginning of this
chapter.
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Chapter 12—Operating Reference
UNITS {cont.) to UPPER LOWER

VIHz (/PSD)—displays the trace in volts divided by the square root of the frequency
(equivalent filter noise bandwidth), which is the square root of the power
spectral density.

V2/Hz (PSD)—displays the trace in volts squared divided by frequency (equivalent
filter noise bandwidth), which normalizes the-power to 1 Hz. This is com-
monly referred o as power speciral density.

V2s/Hz (ESD)—displays the trace in volts squared times seconds (record length)
divided by frequency (equivalent filter noise bandwidth), which normalizes
theenergyto1Hz. Thisis commonly referred to as energy spectral density.

VOLTS—displays the trace in volts.
VOLTS2—displays the trace in volts2.

VOLTS PEAK—defines volts « asthe basic voltage unit.

peal
VOLTS RMS—defines valts s as the basic voltage unit.

UP—when the ENABLED indicator in the Entry group is on, the up arrow increments the active
nurmeric entry. The amount of the increment depends on the variable being entered.

UPPER LOWER—converts the display to the Upper/lower format. Trace A is displayed in the

upper half, and trace B is displayed in the lower half. The upper/lower format is also
selected automatically when the A & B key is pressed.
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Chapter 12—Operating Reference
VIEW INPUT

VIEW INPUT —displays the view input menu, which are used to view the signals present at
the inputs. These displays show the signals before they are filtered to the current fre-
guency span or measured. Stored time capture and time throughput data can also be
viewed with this menu when these features are active. The menu displayed when this
is pressed depends on the mode and whether or not throughput is active.

INPUT.SPEC 1—displays the frequency spectrum of the signal on Channel 1. This
display shows the full-bandwidth (0-100 kHz) FFT of the input signal,
regardless of the current frequency span.

INPUT SPEC 2-—displays the frequency spectrum of the signal on Channel 2. This
display shows the full-bandwidth (0-100 kHz) FFT of the input signal,
regardless of the current frequency span.

INPUT TIME 1—displays the time domain signal on Channel 1. Because the view input
displays are always at full-span, the input time displays show an 8 milli-
second time length (800 -+ 100 kHz), regardless of the current time record
length. This display can be used to verify the presence of an input and is
also useful when manually setting the input range.

INPUT TIME 2—displays the time domain signal on Channel 2. Because the view
input displays are always at full-span, the input time displays show an 8 milli-
second time length (800 + 100 kHz), regardless of the current time record
length. This display can be used to verify the presence of an input and is
also useful when manually setting the input range.

LINEAR SPEC—displays the linear spectrum of the time record outlined in the time

buffer by the capture pointer. The frequency span of the spectrum is equal
to the span at which the capturewasmade.

NEXT RECORD—displays the next record of time data in the active throughput file.

NEXT RECORD remembers the positions of the displayed files ard dis-
plays the next record in the active trace(s).

THRUPT TIME 1—recalls the first Channel 1.time.record.in the active-throughput file

" “intothe active trace. The record length is determined by the frequency span
used in the throughput session. The starting point of the record is deter-
mined by the Channel 1 trigger delay value.

THRUPT TIME 2-—recalls the first Channel 2 time record in the active throughput file
into the active trace. The record length is determined by the frequency span
used in the throughput session. The starting point of the record is deter-
mined by the Channel 2 trigger delay value.
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Chapter 12—Operating Reference
VIEW INPUT (cont) to WINDOW

TIME BUFFER—displays the time capture buffer. The length of the buffer display is
equal to the number of records captured times one record length. For
example, it 10 records were captured, and the recdrd length is 80 ms, the

TIME BUFFER display is 800 ms long. This is the display shown at the com-
pletion of a time capture.

TIME RECORD—displays the time record outlined in the time buffer by the capture
pointer. The length of this record is always one time record (at the capture

span). To view this information transformed to the frequency domain, use
LINEAR SPEC. -

VIEW OFF—pauses the view input displays. This does not-interrupt the flow of the

input signals to instrument, but merely disables display updating. VIEW
OFF affects only the view input displays.

VOLTAGE SELECTOR—selects 115 or 230 volt operation. Refer to Appendix A for instruc-
tions on setting this switch and selecting the proper fuse for each setting.

WINDOW —displaysthe window menu. A window is a time domain weighting function applied
to the input signal to reduce leakage (the smearing of energy across the frequency
spectrum caused by transforming signals that are not periodic in the time record). The
HP 3562A offers Hanning, flat top, uniform, force, exponential and user-defined win-
dows. Note that windowing is applicable only to the linear resolution and time capture
modes. (The log resolution mode uses a special, non-selectable window, and swept
sine does not use a window.) Please see ''Selecting Windows'' in Chapter 1 for illustra-
tions and details of each window type. '

EXPON CHAN 1—selects the exponential window for Channel 1, This window attenu-
ates the input signal at a decaying exponential rate determined by the
specified time constant. Enter the.time constant, from 3.9 ps to 1038s, using
the Entry group. One example of using the exponential window is measur-
ing lightly-damped systems that do not decay in one time record. The expo-

nential window is displayed on the filtered input time record display (see
MEAS DISP).

EXPON CHAN 2—selects an exponential window for Channel 2. This window attenu- .
ates the input signal at a decaying exponential rate determined by the
specified time constant. Enter the time constant, from 3.9 ps to 1038s, using
the Entry Group. One example of using the exponential window is measur-
ing lightly-damped systems that do not decay in onetime record. The expo-

nential window is displayed on the filtered input time record display (see
MEAS DISP).
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WINDOW (cont)

FLAT TOP—selects the flat top window for both input channels. The flat top window
offers greater amplitude accuracy but lower frequency resolution than the
Hanning. It is generally used when a component’s amplitude must be
measured accurately, such as when using a fixed sine stimulus.

FORCE CHAN t—selects the force window for Channel 1. This window passes the
input signal for the specified amount of time then attenuates it to the aver-
age value of the remaining data for the remainder of the time record. Enter
the time width using the Entry group. To find the current record length,
press STATE TRACE and look under FREQ: REC LGTH. The force win-
dow is generally used in impact testing to cancel unwanted signals occur- o
ring before and after the actual impact. R

FORCE CHAN 2—selects the force window for Channef 2. This window passes the
input signal for the specified amount of time then attenuates it to the aver-
age value of the remaining data for the remainder of the time record. Enter
the time width using the Entry group. To find the current record length,
press STATE TRACE and look under FREQ: REC LGTH. The force win-
dow is generally used in impact testing te cancel unwanted signals occur-
ring before and after the actual impact,

FORCE/EXPON-—displays the menu for selecting force and exponential windows.
Because the force and exponential windows are single-channel, they can
be mixed in two-channel measurements. If you select the frequency
response measurement with the force window on one channel and expo-
nential on the other, the channel for which you select the force window gets
both the force and exponential windows. Chapter 1 offers more details.

HANN-—selects the Hanning window for both input channels. The Hanning offers
higher frequency resolution but lower amplitude accuracy than the flat top
window. It is the most commonly used window and is usually applied in
random noise measurements. ' a

RETURN—redisplays the WINDOW menu:

UNIFRM-(NONE)==selects the tniform window for both channels. This Window's rec-
tangular shape does not attenuate any portion of the time record. The uni-
form window is generally used with self-windowing functions such as burst
and random chirps. '

USER SAVD 1—selects the time waveform stored in the SAVED 1location (see SAVE
RECALL) as the window to be applied to both channels. This must be a
time domain waveform to be used as a window. Chapter 1 explains how to
create and store user windows,
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X

X—activates the X (horizontal) marker and displays its menu. When active, the X marker appears
as an intensified dot which is moved across the active trace(s) with the Markers knob.
Marker bands can also be activated to identify portions of the trace and to make rela-
tive measurements. You can enter X marker values immediately after pressing the X
- key. See the description of the X VALUE key for details.

HOLD X CENTER—used to mark off a band on the horizontal axis of the display.
When HOLD X CENTER is active, the marker splits and expands sym-
metrically around its original position as you rotate the Markers knob. The
band can be expanded or contracted as long as HOLD X CENTER is
active. When HOLD X OFF is pressed after a band has been marked, the
band remains the same size but moves across the display when you turn
the knob. To erase a band, press HOLD X CENTER, turn the knob coun-
terclockwise until the band retracts to a single fine, then press HOLD X OFF.

HOLD X LEFT—used to mark off a band on the horizontal axis of the display. When
HOLD X LEFT is active, the marker splits and expands to the right of its
original position as you rotate the Markers knob. The band can be
expanded or contracted as long as HOLD X LEFT is active. When HOLD X
OFF is pressed after a band has been marked, the band remains the same
size but moves across the display when you turn the knob. To erase a band,
press HOLD X LEFT, turn the knob counterclockwise until the band retracts
to a single line, then press HOLD X OFF,

HOLD X OFF—performs one of two functions: 1) If one of the three HOLD X modes is
active and a band has been expanded, pressing HOLD X OFF disables
any further expansion or contraction of the band. Once this happens, turn-
ing the knob moves the band across the display in the same manner asthe
single X marker. 2) If one of the three HOLD X modes is active and the band
has been contracted to a single line, pressing HOLD X OFF erases the
band and deactivates the HOLD X mode.

HOLD X RIGHT—used te mark off a band on the horizontal axis of the display. When
HOLD X RIGHT is active, the marker splits and expands to the left of its
~-original position as you rotate the-Markers-knob. The band can be

~expandedorcontracted aslong-as HOLD X RIGH T is-activer When HOLD'
X OFF is pressed after a band has been marked, the band remains the
same size but moves across the display when you turnthe knob. To erase a
band, press HOLD X RIGHT, turn the knob clockwise until the band retracts
to a single line, then press HOLD X OFF.

¢l

SCROLL ON OFF—allows the entire trace to be scrolled through a magnifying *win-
dow" defined by a HOLD X band. To use scrolling, press SCROLL ON,
then outline a band using HOLD X CENTER, RIGHT or LEFT. Press HOLD
X OFF then X MRKR SCALE to expand the trace inside the band. Rotating
the Markers knob now scrolls the trace through the “window'* outlined with
the marker band. Please refer to “Using the Markers' in Chapter 8 for an
ilustrated example of scrolling. ‘
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. X{cont)toY

X AUTO SCALE—automatically adjusts the horizontal scale to display all measured
data. The Nichols, Nyquist and phase coordinates and the ORBITS TivsT2
measurement display have special autoscaling features; refer to "*Scaling
the Display’* in Chapter 8 for more information. This softkey is duplicated in
the SCALE menu for convenience.

X MRKR SCALE—changes the horizontal scale to the range currently defined by the
X marker. The marker must be active and in one of the HOLD X modes.
Trace information erased when the scale changes is not lost when scaling to
the marker band. The entire trace can be redisplayed by pressing X AUTO
SCALE (assuming the trace has not changed). Note that this softkey is
duplicated in the SCALE menu for convenience.

XVALUE—usedto move the X marker to a specific point on the trace. Press X VALUE,
then enter the desired location; the units softkeys that appear are deter-
mined by the type of display. To display an X marker band, enter the lower
and upper limits separated by a comma. You can also enter X values imme-
diately after pressing the X key.

X (indicator)—when this LED is on, the knob in the Markers group moves the X marker and
operates with the softkeys in the X menu.

X OFF —deactivates the X marker. Any markers readouts gathered with the marker are erased
when the marker is deactivated.

Y —activates the Y marker and displays its menu. When active, the Y marker appears as a single
horizontal line on the display that is moved along the vertical axis with the Markers
knob. Marker bands can also be activated to identify portions of the trace and to make
relative measurements. You can enter Y values immediately after pressing the Y key.
See the description of the Y VALUE softkey for details.

HOLD Y CENTER—used to mark off a band.on the vertical axis of the display. When
HOLD Y CENTER is active, the marker spiits and expands symmetrically

around its original position as you rotate the Markers knob. The band can
be expanded or contracted as long as HOLD Y CENTER is active. When
HOLDY OFFis-pressed-aftera band has been marked, the band remains

—the same size-but-meves-verticaly-onthe-display-when-you turnthe knob.
To erase a band, press HOLD Y CENTER, turn the knob counterclockwise

until the band retracts to a single line, then press HOLD Y OFF.

HOLD Y LOWER—used to mark off a band on the*vertical axis of the display. When
HOLD Y LOWER is active, the marker splits and expands upward from its
original position as you rotate the Markers knob. The band can be
expanded or contracted as long as HOLD Y LOWER is active. When
HOLD Y OFF is pressed after a band has been marked, the band remains
the same size but moves vertically on the display when you turn the knob.
To erase a band, press HOLD Y LOWER, turn the knob counterclockwise

PR et R aT ol ooy e Ta I e o O N T Pt P [ An ran nNce
until the band retracts to a singte fing, then press HOLD Y OFF.
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Chapter 12—Operating Reference
Y (cont) to YES

HOLD Y OFF—performs one of two functions: 1) If one of the three HOLD Y modes is
active and a band has been expanded, pressing HOLD Y OFF disables
any further expansion or contraction of the band. Once this happens, the
band moves vertically on the display in the same manner as the single Y
marker. 2) If one of the three HOLD Y modes is active and the band has
been contracted to a single line, pressing HOLD Y OFF erases the band
and deactivates the HOLD Y mode:

HOLD Y UPPER—used to mark off a band on the vertical axis of the display. When
HOLD Y UPPER Is active, the marker splits and expands downward from
its original position as you rotate the Markers knob. The band can be
expanded or contracted as fong as HOLD Y UPPER is active. When HOLD
Y OFF is pressed after a band has been marked, the band remains the
same size but moves vertically on the display when you turn the knob. To
erase a band, press HOLD Y UPPER, turn the knob counterclockwise until
the band retracts to a single line, then press HOLD Y OFF.

Y AUTO SCALE—automatically adjusts-the vertical axis to obtain the aptimum dis-
play. The Nichols, Nyquist and phase coordinates and the ORBITS TivsT2
measurement display have special default scales; refer to “Scaling the Dis-
play” in Chapter 8 for more information. This softkey is duplicated in the
SCALE menu for convenience.

- Y DFLT SCALE—adjusts the vertical scale to default value, which is determined by the
input range setling and the type of measurement display. The Nichols,
Nyquist and phase coordinates and the ORBITS TivsT2 measurement dis-
play have special default scales; refer to “*Scaling the Display” in Chapter 8
for more information. This softkey is duplicated in the SCALE menu for
convenience.

Y MRKR SCALE—changes the vertical scale to the scale currently defined by the Y
markers. The markers must be active and in one of the hold modes. Trace
information erased when the scale changes is not lost and can be
redisplayed by pressing Y DFAULT SCALE (assuming the trace has not
changed)..Noté that this softkey is duplicated in the SCALE menu for
conveniénce. e ; o

Y VALUE—used to move the Y marker to a specific point on the trace. Press X VALUE,
then enter the desired location; the units softkeys that appear are deter-
mined by the display coordinates. To display a Y marker band, enter the
minimum and maximum values separated by acomma. You can also enter
Y values immediately after pressing the Y key.

Y (indicator)—when this LED is on, the knob in the Markers group moves the Y marker and
-operates with the softkeys in the Y menu.

Y OFF—deactivates the Y marker. Any marker readouts gathered with the marker are erased
when the marker is deactivated.

YES—used to accept time records in manual or timed previewing. When the instrument needs
a yes or no answer, the 1 and 0 keys are automatically converted to YES and NO,
respectively. Otherwise, these keys represent 1 and 0. See the AV G key for information
on the preview modes.
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Chapter 12—Operating Reference

X AUTO SCALE—automatically adjusts the horizontal scale to display all measured
data. The Nichols, Nyquist and phase coordinates and the ORBITS TivsT2
measurement display have special autoscaling features; refer to *Scaling
the Display” in Chapter 8 for more information. This softkey is duplicated in
the SCALE menu for convenience.

X MRKR SCALE—changes the horizontal scale:to the.range currently defined by the
X marker. The marker must be active and in one of the HOLD X modes.
Trace information erased whenthe scale changesis not lost when scaling to
the marker band. The entire trace can be redisplayed by pressing X AUTO
SCALE (assuming the trace has not changed). Note that this softkey is
duplicated in the SCALE menu for convenience:

X VALUE—usedto move the X marker to a specific paint on the trace. Press X VALUE,
then enter the desired location; the units softkeys that appear are deter-
mined by the type of display. To display an X marker band, enter the lower
and upper limits separated by a comma. You can also enter X values imme-
diately after pressing the X key.

X (indicator)—when this LED is on, the knob in the Markers group moves the X marker and
operates with the softkeys in the X menu.

X OFF—deactivates the X marker. Any markers readouts gathered with the marker are erased
when the marker is deactivated.

Y —activatesthe Y marker and displays its menu. When active, the Y marker appears as a single
horizontal fine on the disptay that is moved along the vertical axis with the Markers
knob. Marker bands can also be activated to identify portions of the trace and to make
relative measurements. You can enter Y values immediately after pressing the Y key.
See the description of the Y VALUE softkey for details.

HOLD Y CENTER—used to mark off a band on the vertical. axis of the display. When
HOLD Y CENTER is active, the marker splits and expands symmetrically
around its original position as you rotate the Markers knob. The band can
be expanded or contracted as long as HOLD Y CENTER is active. When
HOLDY-OFF is pressed-after a band-has been'marked; the band remains

--—the-same size-but-moves-vertically-onthe-display when-you turnthe-knob:
To erase a band, press HOLD Y CENTER, turn the knob counterclockwise
until the band retracts to a single line, then press HOLD Y OFF.

HOLD Y LOWER—used to mark off a band on the vertical axis of the display. When
HOLD Y LOWER is active, the marker splits and expands upward from its
original position as you rotate the Markers knob. The band can be
expanded or contracted as long as HOLD Y LOWER s active. When
HOLD Y OFF is pressed after a band has been marked, the band remains
the same size but moves vertically on the display when you turn the knob.
To erase a band, press HOLD Y LOWER, turn the knob counterclockwise

bl de el pmdom b b oty B dla v s
urtit the band retracts to a single fine, then press HOLD Y OFF
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Chapter 12—Operating Reference

Y {(cont)to YES

HOLD Y OFF—performs cne of two functions: 1) If one of the three HOLD Y modes is
active and a band has been expanded, pressing HOLD Y OFF disables
any further expansion or contraction of the band. Once this happens, the
band moves vertically on the display in the same manner as the single Y
marker. 2) If one of the three HOLD Y modes is active and the band has
been contracted to a single line, pressing HOLD Y OFF erases the band
and deactivates the HOLD Y mode. —

HOLD Y UPPER—used to mark off a band on the vertical .axis of the display. When
HOLD Y UPPER is active, the marker spilits and expands downward from
its original position as you rotate the Markers knob. The band can be
expanded or contracted as long as HOLD Y UPPER is active. When HOLD
Y OFF is pressed after a band has been marked, the band remains the
same size but moves vertically on the display when you turn the knob. To
erase aband, press HOLD Y UPPER, turn the knob counterclockwise until
the band retracts to a single line, then press HOLD Y OFF.

Y AUTO SCALE—autormatically adjusts the vertical axis to obtain the optimum dis-
play. The Nichols, Nyquist and phase coordinates and the ORBITS T1vsT2
measurement display have special default scales; refer to "“Scaling the Dis-
play” in Chapter 8 for more information. This softkey is duplicated in the
SCALE menu for convenience.

" Y DFLT SCALE—adjusts the vertical scale to default value, which is determined by the

input range setting and the type of measurement display. The Nichols,
Nyquist and phase coordinates and the ORBITS TivsT2 measurement dis-
play have special default scales; refer to **Scaling the Display” in Chapter 8

for more information. This softkey is dupliicated in the SCALE menu for
convenience.

Y MRKR SCALE—changes the vertical scale to the scale currently defined by the Y
markers. The markers must be active and in one of the hold modes. Trace
information erased when the scale changes is not lost and can be
redisplayed by pressing Y DFAULT SCALE (assuming the trace has not

_changed)..Noté that this softkey is duplicated in the SCALE menu for
convenience

Y VALUE—usedto move the Y marker to a specific point on the trace. Press X VALUE,
then enter the desired location; the units softkeys that appear are deter-
mined by the display coordinates. To display a Y marker band, enter the
minimum and maximum values separated by a comma. You can also enter
Y values immediately after pressing the Y key.

Y (indicator)—when this LED is on, the knob in the Markers group moves the Y marker and

_?.operates with the softkeys in the Y menu.

Y OFF_deactivates the Y marker, Any marker readouts gathered with the marker are erased

when the marker is deactivated.

YES—used to accept time records in manual or imed previewing. When the instrument needs
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a yes or no answer, the 1 and 0 keys are automatically converted to YES and NO,
_respectively. Otherwise, these keys represent 1 and 0. See the AVG key for infarmation
on the preview modes.
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