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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment
from the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United
States National Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibra-
tion facilities of other International Standards Organization members,

WARRANTY

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one
year from date of shipment. During the warranty period, Hewlett-Packard Company will, at its option, either
repair or replace products which prove to be defective,

For warranty service or repait, this product must be returned to a service facility designated by -hp-. Buyer
shall prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However,
Buyer shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country.

HP software and firmware products which are designated by MP for use with a hardware proeduct, when pro-
perly installed on that hardware product, are warranted not to fail to execute their programming instructions
due to defects in materials and workmanship. tf HP receives notice of such defects during their warranty
period, HP shali repair or replace software media and firmware which do not execute their programming instruc-
tions due to such defects. HP does not warrant that the operation of the software, firmware or hardware
shall be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by
Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the
environmental specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED). HEWLETT-PACKARD SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

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

ASSISTANCE
Product maintenance agreements and other customer assistance agreements are available for Hewlett-Packard

products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at
the back of this manual. : '
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SAFETY SUMMARY

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 piug of the power
cable meet International Electrotechnical Commission {IEC} safety standards.

DO NOT OPERATE N 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 compoenents 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 NOY SUBSTITUTE PARTS OR MODIFY INSTRUMENY

Because of the danger of introducing additional hazards, do not instalt substitute parts or perform any unauthorized
modification to the instrurient. Return the instrument to 2 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. Instructions
contained in the warnings must be followed.

I WARNING

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




SAFETY SYMBOLS

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

Y
I 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 shack
in case of a fauit. 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 te 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.




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 1 through 11; and the reference is in Chapter 12 and
Appendixes A through E.

Chapter 1 — Using the Linear Resolution Mode
shows you how ic set up and make linear resolution measurements.

Chapter 2 — Using the Log Resolution Mode
shows you how to set up and make log resofutiocn measurements,

Chapter 3 — Using the Swept Sine Mode
shows you how 1o set up and make swept sine measuremenis.

Chapter 4 — Using the Time Capture Mode
shows you how to set up time capiures and measure capture data.

Chapter 5 — Using Demodulation
shows you how to use demodulation with the linear resoluticn mode,

Chapter 8 — Using Time Throughput
explains the use of time throughput with the linear and log
resolution modes. '

Chapter 7 — Input Setup :
covers input set up and is used with ali four modes.

Chapter 8§ — Display Configuration
covers display and marker features.

Chapter 9 — Data Operations
explains the data operations—math, auto math, freguency response
synthesis and curve fitting.

Chapter 10 — Auto Sequence Programming
shows how 10 use auic sequences.

Chapter 11 — HP-IB Functions
shows how to use the instrument as an HP-IB system controller to plot
the display, access disc memeries and output command strings.

Chapter 12 - Operating Reference
describes each key, softkey, connector and indicator in the HP 3562A.






Appendix A — General Information
explaing initial inspection, power requirements, operating environment,
installation, performance verification, HP-IB connections, operator
maintenance, and storage and shipment.

Appendix B — Error Messages
explaing 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 E — The HP 3562A’'s Measurement Process
expiains the internal operation of the HP 3562A to help you beiter
understand the measurements it makes.

The Index shows the location in the manual of all features and topics.






Notes On Using This Manual

1. To learn how o use a feature, use the operating instructions in Chapters 1 through 1. Using
the curve fitter, for example, is explained in Chapter 8. To learn more about & particular key,
softkey, connector or indicator—ihe CURVE FIT key, for example—use Chapter 12,

2. Hardkeys, the keys on the front panel with permanenily etched labels, are shown in upper--
case bold type and are referred to simply as "keys.”

MEAS MODE
CURVEFIT

Scftkeys, the eight blank keys besice the display that are labeled on the screen itself, are
shown in upper-case reguiar type:

LINEAR RES
FREQ RESP

3. The beginning of each chapter explains its organization and provides a table of contents.
Chapters 1through 6 also provide a fold-out setup checklist at the end of the chapter to
gulide 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 manual 1o iearn the complete details of all the analyzer's features.

5. Default conditions are shown for the menus in Chapters 1 through 11. For example, hera'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 RESETY are highlighted and underlined in the menus.

HIST

CH1&2
ACTIVE

CHA
ACTIVE

CH2
ACTIVE
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The Hewlett-Packard 35624 Dynamic Signal Analyzer represents a new standard
in accuracy and versatility for duai-channel FFT analyzers. A full complement of
measurameant and analysis capabilities combined with outstanding specifications
make the HP 3562A an invaluable tool for the test, analysis and design of
de-to-100 kiHz electronic, electro-mechanical and mechanical systems.

This Product Note is an operator’s introduction to the HP 3562A Dynarnic Signal
Analyzer. As an introduction, this note will explain the basic concepts and operation
of the analyzer: detailed explanations are left to the HP 3562A Operating Manual.
The body of the text is based on built-in Preset states and is designed o help you
start making measurements guickly.

The information is organized as ollows:

Chapter 1: General Operation. The HP 3562A is operated using front panel hardieys and associated
grouns of softkeys. Chapter 1 defines the front panel concept and demonstrates a
general sel up sequence.

Chapters 2 through 4: Frequency Response Measurements, Wideband and narrowband meas-
urernents are demonsirated for the Linear Resclution (Chapter 2), Log Resolution
{Chapier 3) and Swept Sine (Chapter 4) measurement modes.

Chapter 5: Spectrum Analysis with Demodulation. Spectrum analysis with Linear Resofution FFT
analysis and the HP 3562A demodulation capability is demonstrated.

Chapter 6: Waveform Analysis with Time Capture. Waveform analysis in the time and frequency
domains is possible with the HP 3562A. Waveform capture and analysis is
described.

Chapter 7: Data Collection with Time Throughput. The HP 3562A can sample and digitize analogy
signals and store the data directly to an external disc drive. Configuration of a
throughput session and recall and analysis of data is demonstrated.

Chapters 8 through 10: Analysis Capabilities. Afull range of data analysis functions are bulltinto the
HP 35624, Waveform Math (Chapter 8), Curve Fitting (Chapter 9) and Frequency
Response Synthesis {Chapter 10 are demonstrated.

Chapter 11: Auto Sequence Programming. Measurement and analys's functions can be automated
by entering the necessary key strokes Into an Auto Sequence program. Entry, oper-
ation and editing of an Auto Sequence program is demonstrated.

Chapter 12: Documentation of Resuits. Resulis can be thoroughly documented with mass storage or
hardcopy, the operation of plotters and disc drives is described.

Introduction

Introduction







Chagter 1: General Operation
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Display
Entry
Control
Status
Markers
Operators
Help
HP-B
General Measurement Sequences

Chapter 2: Freguency Respense Measurements with Linear Reselution
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High Resclutton Zoom Measurement
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introduction

Measurement

Bispiay

Chapter 1

Measurement

Display

Entry

Control

Status

Markers

Operators

Help

HP-IB

General Measurement Sequence

Basic operation of the HP 3562A is performed through logically grouped front panel
keys and a group of eight softkeys located 1o the right of the display. The front panel
keys are grouped by function and can perform one of three operations: enable a
direct action such as starting a measurement, enter data, or display a softkey menu.
Softkeys also parform one of three functions: selecta 1 of N function such as
measurement mode, define a parameter for data entry such as frequency span, and
tarminate the entry with the proper units such as “kHz"" or "miHz".

The following summaries are an introduction to the basic function of each front panel

key group. These summarias are presented in the order that the key groups would
typically be used when performing a measdrement.

This group of keys is used o MEASUREMENT #
select the measurerment mode
and the measurement to be
performed such as frequency response
or power spectrum. All measurement
parameters including frecuency span
and source leval ara selected in this
groun.

The bracketed group of keys is used to
set up the input channels: ac or dc cou
pling, single-ended or differential opera-
tiors and triggering parameters. Input
ranges can be set manually or with auto-
ranging.

A wide choice of display for-

i IR BILAY

mats and coordinates
enhances the analysis of measwements,
Magnitude can be displayed in dBY,
dBm, volts or user-defined engineenng
units, Freguency can be displayed as
hertz (Hz), iog hertz, revolutions-per-mir-
ute {rom} and orders tharmonics).

Depanding on the measurement
selected, several functions such as fre-
auancy response magnitude and phase,
coherence, power spectrum, histogram
and auio correlation can be displayed.
Default, automatic and user-definable
display scales ensure the presence of
data on the screen.

General Operation

General Operation




Entry

| Discrate frequencies and levels
| can be entered using the
nurmnenc keypad. If the X-axis
marker is active, the MARKER VALUE
key enters the displayed marker fre-
guency value for the active parameter,

CONTROL

Control

Status

the ARM key.

[¢] General Operaiion

he operating status of the
nalyzer is displayed by the
LEDs in the Status group. Manually trig-
gered measuremeants are initiated with

&

mu \; ,.ﬁmw
o

H MATKER
H VELLE

The up/down arrow keys and the entry
knob are also usetul for fast entry of
numerical parameters, For example, the
knob makes it easy to scroll through the
available frequency spans for rapid setup
of zoom measurements; manual selec-
ton of input range is smplified with the
arrow keys.

The SAVE/RECALL and PRE-
SET keys can help save time
when setting up a test by put-
ting the analyzer into a known condition,
Five user-defined states can be saved
focally; a menu of special preset states
can be accessed with the green PRE-
SET key. In any of the four measurement
mades {Linear Resolution, Log Resolu-
tion, Swept Sine and Time Capture)
pressing PRESET will return the analyzer
1o the preset for that mode.

Once a measurement has been sat up,
the two yellow keys are used to start,
pause and continue the test. If an aver-

aged measurement is paused, the aver-
age count will resume where it was
paused.

The buit-in automation capability of the
HP 3562A, Auto Sequence program-
ming, is accessed through the AUTO
SEQ key. Up to five separate programs

can be stored in the analyzer at one time.

A program can be started manually or
automatically at a user-selected time-—
the internal clock is accessed with the

special function (SPCL FCTN) key.



Markers

Operators

Haip

HP-B

Analysis of on-screen data is
simplified by the independent
X-and Y-axis markers, Marker functions
include single point and band cursor
operation.

Special marker functions such as peak
search, harmonic and sideband markers
and slope readouts are ime-saving aids
for network and speactrum analysis.

SRERATORS RS

Advanced analysis of measure-  and zerces can be extracted from a
ments is possible without frans-  measured freguency response using the

ferring the data block to an external HP 3562A's advanced curve fitter. A
computer, Waveform Math provides a model of a system can be transferred to
cormplete set of block operations includ: a synthesis tabla from the Curve Fitter of
ing algebraic functions {+, -, x, +), entered manually in polelzero, polefresi-
integration, differentiation, forward and due or ratio of palynormials formats, Fre-
inversa Fourier transforms, and more, quancy response magnitude and phase

Incoming data can be manipulated and  can then be synthesized across a
displayed as it is taken using the AUTO selacted frequency span.
MATH feature.

Laplace domain analysis is possible with
the Curve Fit and Frequency Response
Synthasis capabilities. A table of poles

he Help key provides instant
ssistance to the user on the
display of the HP 3562A. When used as
a prefix for any key or softkey, the Help
key will display a detailed description of
the selectad key or softkey.

For documentation of measure-
ment or analysis results, the HP
35624 provides diract control of extarnal
HP-IB plotters and disc drives, The HP-
15 address for the analyzer is set using
the HP-1B Function menu.

General Operation



General Measurement Sequence

1. Select Mode

2. Preset

3. Set Up Source

The power of the HP 3582A makas it a very versatile yet easy 10 use network, spec-
trum and waveform analyzer. Full span (100 kHz) frequency response, spectrum and
wavetorm measurements can be obtainad quickly using the general seguence
described here. This general sequence is the starting point for the measurements
shown in Chapters 2 through 7; however, users should feel free to modify this pro-
cedure to suit their particular application.

Start by pressing the MEAS MODE key and selecting a measure-
ment mode: Linear Resolution, Log Resolution, Swept Sine or
Time Capture.

Press the green PRESET key: the analyzer will he in a defaulf
condition, performing and displaying a measurement. To dis-
play the state table for the active mode, press the STATEITRACE
key. The Linear Resolution, Log Resolution and Swept Sine pre-
sets share the lolfowing characteristics:

Frequency Span = 100 kHz (Time Capture s 5 kHz)

Source Leve! =0V

input Range = Autorange up only (both channels)
Averaging = Off

Triggering = Free Run

For frequency response measurements, press the SOURCE key
to aclivate the Source menu. When the SOURGE LEVEL sofikey is
selected, the Entry knob, arrow keys and keypad ars enabled
for setting the outpul level The signal iype is chosen from one of
the bracketed cholces {available signai types depend on the
active measurement mods).

4. Select Averaging // the random noise source is selecled, measurement averag-

5. Connections

ing should be activated, Fress the BY¥G (averaging) key: the
ENABLED LED in the Entry group will tum on indicating that entry
of the top menu item, number of averages, is active, Select the
number of averages using the arrow keys, the entry knob, or the
keypad. Sefect STABLE (MEAN) averaging.

Connect the signal or device under test to the input BNC con-
nectors (and the signal source if necessary). Press the IRPUT
COUPLE key: proper input coupling and grounding can be
selected from this menu.

8. Set Input Ranging Fress the RANGE key. seloct Autorange up for efther or both

7. Start

channels, or adjust the ranges manually. When properly
adjusted, the green HALF BANGE L £Ds should be on and the
red QYER BANGE [ £Ds shouid be off

Fress the yeliow START key fo begin the measurement,

8. Contigure Display Configure the display to view the desirad information, As an

aid to analysis and comparison, results can be displayed in
three formats with a wide selection of coordinates. Examples of
Yypical display configurations are shown throughout this nofe.

Generat Operation



Linear Resolution in the HP 3562A

The Linear Resolution Fraset Maasurement
High Resolution Zoom Measurement
Analysis via Display Selsctions

internal Storage of Resulis

Introduction

Linear resolution is the measurement technigue common to all fast-Fournier transform
(FFT) based analyzers. Time data is sampled until a data bufter called the “time
record” is filled with a fixed number of time samples. Once the time record is filled,
the fast-Fourier fransform of the record is computed and the frequency spectrum is
displayed. For those unfamiliar with the operation of FFT-based analyzers, a good
lutorial explanation is presented in Hewlett-Packard Appiication Note 243, “Funda-
mentals of Dynamic Signal Analysis”.

Common applications of dual-channel FFT analyzers such as the HP 3562A include
fraquency response measurements of electronic networks and mechanical struc-
tures. Both of these applications can benefit from the measurement spesd, resolution
and versatility found in high-performance Dynamic Signal Analyzers,

Linear Resolution in the HP 35624

The Linear Resolution mode in the HP 3562A provides 8071 lines of frequency resolu-
tion per channel in single- or dual-channel operation. Resolution ranging from 125 Hz
(100 kHz span) to 12.8 pHz (10.24 mHz span) can be obtained in baseband (O-start)
mode. In zoom mode, resolution as narrow as 25.6 ukz (20,48 miz span) can be
obtained anywhere in the deto-100 kHz measurement range of the HP 35624,

Given two high performance input channels and a built-in signal source, frequency
response measurements are easy to implement with the HP 8562A. The remainder of
this chapter is an introduction to frequency response measurements with the HP
3562A Linear Resolution mode. Baseband and zoom measurerments on a iow fre-
quancy electronic crystal resonator will be shown to demonstrate: (1) the general
measurement sequence outlined at the end of Chapter 1, (2) quick configuration of a
zoom measuremant using the X-axis marker and the MARKER VALUE key and (3) a
variety of informative display configurations.

The Linear Resolution Preset Measurement

Given an unknown network, a good starting point is a full span baseband frequency
response measuwrement. This can be done very quickly with the general measure-
ment procadure and the Linear Resolution preset:

1. Select Mode At turn-on the HP 35624 is set for Linear Resolufion operation. If
the analyzer is on, press the MEAS MODE key and sefect the
LINEAR RES soff key.

2. Preset Prass the green PRESET key. The Linear Resolution selup state
can be displayed , as shown in Figure 21, by pressing the
STATE/TRACE key

3. Set Source Level Press the SOURCE key, then select the SOURGCE LEVEL softkey.
The Entry group arrow keys, knob and keypad will be active:
select the desired output level for the signal source. The random
noise source s the default sefection.

Figure 27
4. Bveraging Press the BMG key. The Entry group s active; select the number
of averages to be taken. Since random noise will be used for this
measurement, sefect STABLE (MEAN} averaging.
Frequency Response Measurements with Linear Hesolulion ]

Chapter 2: - Frequency Response Measurements with Linear Resolution



5. Connect D.LLT. Connect the device under tast as shown in Diagrarm 2-1. This

8. input Coupling

7. Input Ranging

8. Select Data

8. Start

configuration: is for high impedance networks due to the 50 Q
output impedance of the signal source.

itit is necessary fo change the input coupling or grounding
{surmmarized in the set up state table), press the INPUT COUPLE
key fo activate fthe required menk.

Press the RANGE key Activate the autoranging feature by press-
ing the AUTD 1RNG UP and AUTO 2 RNG UP softkeys.

Press the MEAS DISP key. then select the FREG RESP (frequency
response} softkey.

Prass the veliow START key The dcto-100 kHz frequency
response will be displayed automatically. Figure 2-2 shows the
results for the low frequency crystal resonator.

High Resolution Zoom Measurement

‘T Connector Device Under Test

Figure 2-2

The full span measurement shows the location of the resonance but does not have
sufficient resolution ta show much detail. A zoom meaasurement makes it possible to
concentrate the full 801 lines of resolution in a narrow band centered on the
resonance. The X-axis marker combined with the Entry group MARKER VALUE key

quickens and simplifies zoom measurement setup.

1. Activate Marker 1o activate the X-axis marker, press the X key. The LED above

2. Band Marker

the key will be Hluminated indicating that the marker knob can
be used to move the cursor. Position the marker on the resonant
peak,

In the X-marker softkey mernu select RHOLD X CENTER. This acti-
vates the "band marker” capability; turning the marker knob will
adjust the width of the band while holding the center frequency
constant. The crystal resonator response with the band cursor
activated is shown in Figure 2-3.

3. Set Center and Span To set up the zoom measurement, the new center fre-

4. Btart

quency and narrower span must he sefected. Press the FREQ
key. With the band marker set to the desired width, make the
foliowing selections: FREQ PAN softkey and MARKER VALUE key
{the center of the band marker will become the measurernent
center frequency; among the available zoom spans, the span
equalfo, or the next span greater than, the marker span will be
entared as the measursment sparn).

Fress the START key. The zoom measurement will be displayed.
For better resolution, repeat the ahove process using the X-axis
marker, or by numeric enfry of a new frequency spah. Figure 2-4
shows a zoom measurement of the crystal fiter at a sparn of 800
Hz (1 Hz resoiution).

10 Freguency Response Measurements with Linear Resolution

Figure 2.3




Anatysis via Display Selections

While the frequency response magnitude display provides very useful information,
thorough device characterization requires both magnitude and phase, perhaps with
a logarithmic fraquency scale. Additional information can be obtained from the
impulse response and the coherence function.

When performing Linear Resolution freauency response measurements, the HP
3562A can display several functions with a variety of trace coordinates. Examples are
shown using the resuits of the preceeding zoom measurement,

1. impuise Response [0 see the measurement choices
avaflable, press the MEAS DISP
{measurement display) key in the Dis-
play group. The active measurement will
be displayed at the upper left of the
trace graticule. FREQ RESP should be
displayed. Select IMPLS RESP (impuise
responss) to observe the time dormain
response of the nefwork.

2. Split Screen Display Refer back to the BISPLAY group.
Prass the UPPER LOWER key to crealfe a
split screen display. Press the B key fo
activate the lower trace.

3. Magnitude and Phase Seisct the FREG RESP softkey.
Press the GOORD (coordinate) key. Sev-
eral trace coordinates including phase
and linear magnitude are avaiable. The
KEXT softkey displays the next level of
coordinates which includes finear or fog
arithmic frequency axis. Anexample is
shown in figure 2-6.

4. Coherence Press the MEAS BISP key, then sefect the
COHER softkey fo display the coherence
function, The display should be simifar tc

Figure 2-7. Figure 2-

internal Storage of Resulis

The frequency response and coherence function from this measurement will be used
to demonstrate curve fitling in Chapter 8. To store these results:

t. Activate Trace Pressthe A key to activate trace A,

2. Save Trace Press the SAVE RECALL key Select the SAVE DATA # softkey, then
the number Tioflowed by the ENTER softkey. [Data register #1 has
battery backup.]

3. Activate Trace Fressthe B key to activate trace 8.

4. Save Trace Sefect the SAYE DATA # softiey, then the number 2 followed by
the ENTER softhey. [Data register #2 does not have battery backup ]
it vou have a disc drive with your HP 3562A, refer to Chapter 12 for details regarding
meastirement storage on disc.

Freguency Response Measuremenis with Linear Resolution




Introduction

Logarithmic Resclution in the HP 3562A
The Log Resolution Preset Measurement
Single Decade Measurement

Analysis via Display Selections

Logarithmic resolution is & measurement technigue which uses linear rasolution FFT
rneasurements to create results similar to a log swept sine tast. Linear rasolution
points are combined, rather than redistributed, to produce freguency response or
power spectrum measurements with a true logarithmic frequency scale.

The key contribution of this technique is the combination of fast, high resolution FFT
analysis with the proportional resclution of 2 log sweep measurement. Further, when
applied to broadband testing of mechanical or electronic resonances, the log
resolution technicue provides reduced measurement variance (comparad 1o linear
resolution) and can save significant test time {when compared to log sweep tests with
equal resolution).

Logarithmic Resolution in the HP 35624

Start Fraguency
{in Mz}

v
Q.13

The Log Resolution mode in the HP 3562A provides 80-point-per-decade resolution
over one to five integer decades. Available start and stop frequencies and combina-
tions thersof are shown in Table 3-1. Frequency response magnitude and phase can
be measured using stationary (Le., non-transient) siimuli such as random noise or
fixed sine sigrals from the built-in signal sourca. Input and output power spectra can
also be measured and observed. For complete analysis of results, measurements can
be manipulated with the built-in Waveform Math and Curve Fitting capabilities.

The following sections of this chapter introduce the basics of frequancy response
maasurements with the Log Resolution mode. The 3-decade preset measurement
and a second 1-decade measurement, with averaging, will be shown.

Siop Frequencies
(in Hz}

Table 3-1: Log Resalution Start and Stop Frequencies

12 Freguency Response Measurements with Logarithmic Resoiution
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The Log Resolution Preset Measurement

1. Select Mode

2. Preset

As is the case in the Linear Resolution mode, a full span frequency response meas-

urement is the preset condition.

Press the MEAS MGUE key and sefect the
LOG RES softkey

Press the green PRESET key to select the
log resolution preset measurement. The
L og Resolution setup state can be dis-
blaysd, as shown in Figure 3-1, by press-
ing the STATEMTRACE key.

3. Set Source Level Press the SQURLE key, then select the

4. Averaging

SOURCE LEVEL softkey. The ENTRYgroup
keys and knob will be active for selection
of the signal source output fevel Nolte
that random noise and fixed sine (sta-
tionary signals) are the only choices

in this mode. select RANDOM NOISE.

Pross the BYG key, use the ENTRY group
to select the number of averages (o be
taken. Since random noise is the fest sig-
nal, sefect STABLE(MEAN) averaging.

5. Connect D.U.T. Connect the device under test as

8. Input Coupling

7. Input Ranging

8. Select Data

9. Start

showr in Diagram 3-1. Since the cutput
impedance of the source is 50 0, this
configuration should be used for high
input impedance devices.

if it Is necessary change the inpul cou-
pling and grounding seftings from the
preset conditions, activate the INPUT
GCOUPLE menu and enter the necessary
changes.

Press the RANGE key Activate input auto-
ranging on both channels by pressing
the AUTO 1RNG UP and ALTO 2 RMEG UP
softheys.

Prass the MEAS DISP key, then select the
FREQ RESP (frequency response)
softkey,

Frass the yelfow START key. The 100 Hz-
10-100 kHz frequency response will be
displayed automatically. The resuft
shown in Figure 3-2 s from the same
crystal resonator used in the Linear
Resofution example.

S Diagram 3-1:
DU T, connaction for frequency
response measuremeant

T Connector Device Under Test

Frequenay Response Measuremenis with Logarithmic Besoluiion 13



Single Decade Measurement

As mentioned previously, maasurement spans of 110 5 decades can be selected In
Log Resolution mode. To demonsirate entry of frequency parameters, a one decade
measurement will be performed with the crystal resonator.

1. Set New Span  Fress the FREQ key lo activate the fre-

quency selection meniu. The start fre-
quency and measurement span cah
now be entered with the corresponding
softkeys. Forthis measurement, start fre-
auency was selected to be 5 kHz and
the span was set fo 1 decade. Refer
back o Table 3-1for a summary of the
avalfable stan, stop and span values,

2. Check Input Ranges With the narrower frequency spar,

3. Start Prass the veliow START key. The results

the input ranges may need {o be
changed due to the band-iimjted, con-
stant-power nolse source. Autoranging
will handle this Quickly.

for the crystal resonalor are shown in
Figure 3-3.

Analysis via Display Selections

14

In the Log Resolution maode the avallable measurement displays are: freguency
response, coherance function, channel 1 power spectrum, channel 2 power spec-
trum and the cross powar spectrum, Examples from the resulis of the preceding
measurament are given to illustrate some of the available vertical trace coordinates.

Figure 3-4: One-decade frequency rasponse phase
qure 3-5: Three-decades coherence function

Freguency Response Measurements with Logarithmic Resolution



introduction

The HP 3562A Swept Sine Mode
The Swept Sine Preset Measuremant
Narrowband Linear Sweep

E.ow frequency network analysis has traditionally been addressed by a group of prod-
ucis known as frequency response analyzers, While these products parform the
sarne measurements as atuned network analyzer, tha internal operation is quite
different. Rather than use expensive low frequency {<1Hz) tracking filters, a fre-
quency response analyzer performs time domain integration of the input signals to
mathernatically filter signals at very low frequencies. Measurement results are usually
displayed as point-by-point numerical values or on an X-Y plotter,

In many applications, notably closed loop control syslems, detailed or final system
evaluation is performed using a frequency response analyzer. During the develop-
ment of such systems, when time is & critical factor, initial characterizations of the
system are often performed using an FFT analyzer. The analysis capabilities built into
rmany FFT analyzers, and typically not found in freguency response analyzers, can
also play an important role in the development process. The HP 3562A combines all
of these capabilities into a single product.

The HP 3562A Swept Sine Mode

Chapter 4:

Whan the Swept Sine measurement mode is activated, the HP 35624 is reconfigured
as a full-function do-to-100 kiz frequency response analyzer. Key enhancements
include the built-in high resclution vector display, the ability to perform plotting operar
tions during a measurement and mass storage of resuts in an exiernal disc drive.

Source capabilites include increasing or decreasing lingar or logarithmic sine
sweeps as well as manual control of the sweep. Start and stop frequencies, as well as
the sweep rate, are also user selectable. Input channel capabilities include user-
selectable averaging and integration time; automatic iregration and up-and-down
autoranging of input ranges can be activated 10 enhance testing of high performance
systems.

The remainder ¢f this chapter introduces the full span preset swept sine measure-
ment as well ag a narrowband linear sweep.

Freguency Response Measuremenis with Swept Sing

- Freaquency Response Measurements with Swept Sine
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The Swept Sine Preset Measurement

1. Select Mode

2. Preset

A typical testing technique involves the use of wideband logarithmic sweep measure-
ments followed by narrowband linear sweep tests at frequencies of interest. The HP
3562A preset Swept Sine measurement is a good starting point: a 100 Hz-0-100 kHz

log swesp frequency response.

Frass the MEAS MODE key and select the
SWEPT SIKE mode.

Prass the green PRESET key. The Swept
Sine setup state can be displayed, as
shown in Figure 4-1, by pressing the
STATE/TRACE key. All values shown are
the default preset measurement condi-
tions.

3. Set Source Level Press the SBURCE key, then select the

4, Connect D.U.T.

4]

. Input Coupling

6. Input Ranging

7. Select Data

8. Start

SOURCE LEVEL softkey. Sef the sine wave
output fevel using the Entry group keys
orknob. Note fhat do offset and sweep
parameters such as direction and rate
are sefectad in this menu,

Connect the device under test as shown
in Diagram 4-1. This configuration is for
high impedance systems due io the
5083 ouiput impedance of the signal
source.

Press the INPUT COUPLE key and select
the proper input coupling and ground-
ing parameters,

Fress the RANGE key. Since the test sig-
nal js a sweeping sine wave rather than
breadband noise, maximurm input amph-
tude for the response channel will not be
known uniif a resonance fs reached, Up-
ana-down autoranging solves this prob-
lerm by checking for under-half range
and over range conditions at every
measured point,

Press the MEAS BISP key then select the
FREQ RESP (frequency response)
softkey.

Fress the yeliow START key. The 100 Hz-
(o-100 kHz frequency response is dis-
played as the sweep progresses across
the screen. The final trace will be similar
to Figure 4-2 (again, the ciystal reso-
nator). Notice the line of annotation at
the top of the trace: "Y' is the
instantaneous level and "F'' Is the
instantaneous sweep frequency.

B Fregquency Response Measuremenis with Swept Sine

Figre 4-1

§ Diagram 4-1:
DU T, connection for frequency
¥ response measurement

T Connector Device Under Test




Marrowhand Linear Sweep

The wideband log sweep frequency response may disclose resonances or other
interesting characteristics that demand a more detailed measuremeant. A high resolu-
tion narrowband linear sweep 18 a good solution. To set up this measurement:

1. Linear Sweep  FPress the MEAS MODBE key then select the LINEAR SWEEP
softkey,

2. Activate Band Marker Activale the X-axis marker with the X key. Move the
marker to a point of interest, then select the HOLD X CENTER
softkey Use the knob to spread the band marker.

3. Set Start and Span Fress the FREQ key Select FREQ §PAN and press the
MARKER VALUE key to define the start and stop frequencies.

4. Sweep Resciution Select the RESETN (sweep resolution) softkey. Measurement
resolution can be selected &s a fixed value in Hz/point or points/
sweep (the automatic-resolution feature can also be activated:
Ihis fealure increases or decreases resolution during the meas-
urement as a lunction of relative changes in amplitude from
point to point. )

5. View State To view the measurement state, press the STATETRACE key
Notice that the sweap rate and sweep time values are dlis-
played: these values are setinternally according to the selected
sweep span and resolution.

8. Input Ranging Press the BANGE key. Activale autoranging for both channels
with ifve RUTO 1 UPEDWHN and AUTO 2 UP& DWR softkeys.

7. Start Press the veliow START key. The measurement will be displayed
as the sweep progresses from start to stop. The linear sweep
resullt will look like the display shown in Figure 4-3,

Freguency Response Measurements with Swept Sine
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f 5

Spectrum Analysis with the HP 3582A
Baseband Analysis and Harmonic Markers
Zoom Analysis and Sideband Markers
Demodulation of Zoom Measurements

Introduction

Spectrum analysis can benefit rom the speed, resolution and flexibilily of single-
charnel Linear Resolution FFT measurements. Rapid baseband and high resolution
zoom measuremants lend themselves to detalled analysis of dynamic signals: rapidly
changing trequency spactra and transient signals are typical examples. Additionally,
the digital form of the time or frequency information lends itself to detailed analysis,
such as AM, FM and PM demodulation, in external computers.

The frequency range of most dynamic signal analyzers, up to 25 kHz or 100 kHz,
makes them ideal for analysis of audio, speech, noise control and machinery vibration
signals. Measurements commonly made with dynamic signal analyzers include har-
rmonic distortion, in-band power and phase noise.

Spectrum Analysis with the HP 3562A

The HP 35624 Dynarric Signal Analyzer Is fundamentally a de-10-100 kHz specirum
analyzer with 807 lines of frequency resolution and 80 dB of dynarmic range. A pair of
input channels, flexible zoom analysis and a built-in demadutation function makes the
HP 3562A a goweriul spectrum analyzer. Signals can be monitored on efther or both
input channels with baseband or zoom analysis. A full span do-to-100 kHz spectrum
and a zoom spectrum of a signal can be displayed simultancously, Zoom measure-
menis {over 60 spans are avalable) can be AM, FM or PM demodulated; results are
displayed as a frequency spectrum with the carmer at 0 Hz.

The rest of Chapter 5 is divided into two sections, basic spectrum analysis, and spec-
frum analysis with demodulation. In addition to the capabilities mentioned in the pre-
vious paragraph, enhancemeants such as signal averaging will also be demonstrated.

Baseband Analysis and Harmonic Markers

Spectrum analysis measurements can begin quickly using the spacial preset power
spectrum measurement. As shown below, the Marker group containg many tme-
saving features.

1. Special Preset Press the green PRESET key, Select the P SPEC LINRES softkey to
activate the preset de-to-100 kiHz power spectrum measure-
ment. The state is shown in Figure 5-7.

2. Connect Signal Connect the signal to input channel 1. To change input coupling
or grounding, press the INFUT GOUPLE key and make the neces-
sary choices in that menu.

2. Start Press the vellow START key to begin the measurementl. . -
. - . igure 5
The display will be similar to the resulis shown in Figure 5-2 (a square wave output

from a function generator with powerline sidebands). To analyze the spectrum

4. Activate Marker Activate the X-axis marker with the X key. Move the marker to
the fundamental frequency of the sguare wave.

18 Spectrum Analysis with Demodulation
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5. Harmonlc Marker Press the SPCL MARKER (special marker) key. Sefect ihe

HMNE ON (harmonic on) softkey to activate the harmonic mark-
ers and the associated softkey menu. Twenly harmonic markers
are displayed as shown in Figure 5-3.

8. Set Fundamental Select the FRDMTL FREQ (fundamental frequancy) softkey.

7. Digplay T.H.D.

Press the MARKER VALUE kev. this enfers the X-marker value as
the fundamental frequency.

The arrow keys or entry knob can be used to "line tune” the
fundamental frequency and position the markers precisely on
the harmoric components,

Select the THD softkey to obtain a readout of total harmonic dis-
tortion for the displayed markers (the THD computation will
exclude markers which are not displayed).

A readout of THD Tor a specific number of harmonics can be
obfained with the X-axis marker. To measure the fundamental
through the sixth harmonic:

Move the X-axis marker into the noise to the leff of the
fundamental.

Press the ¥ kay to activate the marker menu. Select the HOLD X
LEFT softkey. Spread the band marier to the right to inciude the
sixth harmonic.

Press the SPCL MARKER key Selact the HMNG ON softkey. then
the THD softkey. The tofal harmonic distoriion value will be dis-
played as shown in Figure 5-4.

To prepare for the next example, furn off the hand marker by
prassing the X OFF key

Zoom Apalysis and Sideband Markers

Changing from baseband to high-resolution zoom analysis can be accomplished
guickly with the frequency group (FREQ key) and the X-axis marker. Acourate charac-
terization of sideband power can be performed with the sideband marker function.
This example begins with the baseband spectrum from the previous sectiorn.

1. Turn Off Special Markers Frose the SPEL MARKER key Sefect the X FCTN OFF

softkey o tum off the harmaonic markers.

2. Activate Marker Press the X key o activate the X-axis marker. Move the marker

to the third harmonic.

3. Set Center and Span 7o set up the zoom measurement, press the FRED ey

4. Averaging

5. Start

Select the CENTER FREQ softkey. then press the MARKER VALUE
key. The marker frequancy is entered as the center of the zoom
spar.

Select the FREQ SPAN softkey and enter the desired measure-
meant span. For this example a span of 500 Hz was selecied (o
include the first two powerine sidebahds on either side of the
thirdd harmonic.

To make the sidebands easier to identily, averaging can be used
foy bring the noise floor to its mean value. Press the BYG key and
enter 20 averages. Select the STABLE (MEAN) softkey.

Press the yeliow START key. Figure 5-5 shows twe spectra, one
after two averages and another after twenty, to highfight the dif-
ference with averaging.

Figure 55
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6. Marker to Peak To analyze the sidebands in the measured power spectrum.

position the marker on the peak,

7. Sideband Markers Select the SBAND ON (sideband on) softkey, then GRRIER
FREQ (carrer frequency). Press the MARKER YALUE entry key to
enter the marker frequency as the carrier frequengy.

8. Sideband Frequency Select the SBANE INCRMT (sideband increment) softkey
and enter the powerline frequency (50, 80 or 400 Hz). The spec-
rumn display shouid be similar to Figure 5-6.

8. Disptay Power Select the SBAND POWER softkey to display the sideband power
value as showrt in Figure 5-6.

Demodulation of Zoom Measurements

This example begins with the moditated spectrum shown in Fig-
ure 5-6; the setup state lor this zoom measuremneant is shown in
Figure 5-7. The following procadure is a demonstration of AM
cemodulation of this signal with the HP 3562A

1. Activate Demodulation Fress the MEAS MOGE koy
Sefect the DEMOD ON/CFF softkey to turn
on demodulation (the DEMOD SELECT
softkey will appear).

2. Set Up Demod Select the BEMOD SELECT softkey to act
vate the demodulation menu.

Select demodulation on either or both
input channels, then the type of demod-
wiation (AM, FM or PM; for this example,
DEMOD CHANT ang AM CHANT were
selected).

3. Carrier After selecting the type of modutation,
select the RETURN softkey. If the carrier
frequency is known, select PMIFRM
CRREIER and enter the frequency (<100
kHz); if the carrier frequency is not
known, select AUTE GREIER.

&, Start Fress the yellow START key. The demod-
wiation resulis are displayed as a base-
band spectrum as shown in Figure 5-8.
Naotice that the frequency span of the
demodulated spectiurn is one-half that
of the initial zoom span (this s always the
case in demoduiation).

20 Spectrum Analysis with Demodulation
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Waveiorm Recording with the HP 3562A
The Time Capture Preset Measurement
Time Domain Analysis

Frequency Domain Analysis

Waveform analysis is typically performed with storage or digitizing oscilloscepes or a
family of products known as wavelorm recorders. The basic technology in these
devices is identical to the first stage of all FFT based signal analyzers: anaiog signals
are sampled, digitized and stored for later analysis. Consequenily, many Dynamic
Signal Analyzers such as the HP 3562A provide waveform recording capabilities as
an extension of their frequency domain analysis functions.

While the sampling frequency of Dynamic Signal Analyzers is typically 80 times lower
than typical waveform recorders (256 kiHz versus 20 MHz), dynamic range is usually

2010 40 dB better with a DSA. Also, most Dynamic Signal Analyzers provide com-

plete filkering 1o prevent “aliased” frequency components, caused by input signals
greater than 12 the sampling frequency; refer 1o HF Application Note 243 for further
details.

Thus, the frequency and dynamic range of the application dictates which device
provides the optimum solution. Waveform analysis applications such as speech rec-
ognition and synthesis, audio analysis, mechanical transients and electronic wave-
forms below 100 kHz can be addressed by properly equipped Dynamic Signat
Analyzers.

Waveform Recording w_i;th the HP 3562A

Chapter 6:

The HP 3562A provides a 20,480-sampie bufter for wavelorm recording with a

256 kHz sampling rate: real-time or “gap free” data can be recorded from efther
input channel for as many as 10 consecutive time records containing frequencies up
0 100 kHz. Analysis can be performed in both the time and frequency domains with
displayed and annctated results, The Time Capture mode is enhanced with complete
triggering capabilities {including pre- and postirigger delay) and post-capture zoom
analysis with up to 10 imes the original frequency resolution.

The example in this chapter demonstrates waveform analysis in the audio range; the
actual measurement will be performed using the Time Capture preset state. Primary
emphasis is given to analysis of the captured data in both the time and frequency
dormaing, including post-measurement zoom analysis,

Waveform Analysis with Time Capiure

Waveform Analysis with Time Capture
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The Time Capture Preset Measurement

To become familiar with the operation of Time Capture, a good starting point is the
capture and analysis of & non-transient signal such as the buman volce:

1. Select Mode  Fress the MEAS MOBE kev, then select the TIME CAPTUR softkey.
2. Preset Press the green PRESET key.

3. Connect Channelt Channel 1is active. Connect the signal or transducer to the
CHANMNEL 1/nput ffor this example a microphone was connected
to the input),

4. Input Range  Press the RANGE key, then sefect the CHAN 1RANGE soffkey.
Enter the input range such that the green HALF RANGE /ight is on
and the red OVER RANGE light is off when the signal is present.

5. Start the Capture Press the MEAS MODE key, sefect the TIME CAPTUR softkey,
then select the CAPTUR SELECT softkey lo display the Time Cap-
ture control mend.

Select the START GAPTUR softkey to inftiate the caplure (the pre-
set caphure is 1.6 seconds in durafion—speak quickly if you are
using a microphone!). When the capture record s complete, the
compressed buffer containing 10 time records will be displayed
as shown m Figure 6-1

Time Domain Analysis

The X-axis marker provides several features which are very useful when analyzing a
caplured waveform:

1. Bctivate Marker Press the X key to activate the marker. The marker will appear
al the paint of maximum amplitude on the waveform.

2. Band Marker  Select the HOLD X CENTER softkey: use the marker knob to
spread the band marker about a portion of the waveform. Select
the HOLD X OFF softkey Yo hold the band width {with “hold off”
active, the band marker can be moved across the display with
the marker knob,.

3. Expand Display 1o expand the portion of ihe waveform in the band selsct the X
MBKR SCALE (X-marker hand to scale) softkey. The expanded
display will be similar 1o Figure 6-2.

4. Data Scroiling  Sefect the SCROLL ONJGFF softieey. Use the marker knob to scroff
the waveform through the expanded “window’’.

5. Return to Full View 7o return to a view of the entire capture record sefect the K
AUTO SCALE softkey.

Nate: the display amplitude can also be scaled via the SCALE key. Press the
SCALE kay, then select the Y AUTO SCALE softkey.

d Wavetorm Analysis with Time Capture




Frequency Domain Analysis

Captured time waveforms can alsc be analyzed in the frequency domain with Linear
Resoluticn power spectrum, auto correlation and histogram measurements. Meas-
urement configuration for input from the capture buffer proceeds as it would for data

on either input channel:

1. Display Whole Record Before starting the measurement, display the entire cap-

ture buffer. Press the SGALE key and select the X AHTD SCALE
softkey.

2. Select Measurement Fress the SELECT MEAS key, then seleci the POWER SPEC

softkey,

3. Select Window Fress the WINDOW key. Selsct FLAT TOP for non-transient signals

{(voice) or BNIFRM (uniform) for fransients.

4. Split Screen Display Press the UPPER LOWER key fo aciivate the spiit screen

5. Start

8. Averaging

7. Start Average

dispiay,

Press the yeliow START key. The power spectrum for the first
2048 points In the capture buffer is displayed in the fower trace,
as shown in Figure 6-3.

To average all 10 records together press the WG key. Press 18 on
the keypad followsd by the ENTER softkey

Select the STABLE (MEAN) softkey.

Press the yeliow START key. The averaged power specirum will
be displayed in the lower trace as shown in Figure 6-4. A feature
cafled the “capture poimter” can be used fo sefect the begin-
ning of a new block to be analyzed:

8. Capture Pointer Pross the BVG key, then sefect the BYG OFF softkey.

Press the MEAS MODE key followed by the TIME CAPTUR sofikey
then the CAPTUR SELECY softkey.

Selact the CAPTUR POINTR softkey. Use the arrow keys or the
entry knob to change the starting point: the default increrenit is
2048 points (one time record). Pressing the S3TART key will pro-
duce the power spectrum for the selected time record.

The GAPTUR INCRMT (capture increment) softkey can be used to

set a new pointer increment as a number of records, points,
revolutions, minutes, seconds, milliseconds or microseconds.

Figure 6-3

Waveform Analysis with Time Capture
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introduction

Time Throughput with the HP 3562A
Preparing a Disc for Throughput
Setting Up the Session
Measurements with Throughput Data

& cormmon testing technigue is the gathering of data for later analysisin a lab or
office. Typical recording devices include portable instrumentation tape recorders,
high speed tape drives and large-capacity disc drives. Data is played back into a
spectrum analyzer or oscilloscope for detailed analysis.

Within the realm of computer-based Fouriar analysis systerns, thig technique is
referred to as data throughput or ADC throughput (where ADC stands for analog-to-
digital converter). Analog input signals are sampled, digitized and then transferrad to
a disc drive for storage on a magnelic disc. The stored data is recalled from the disc
as discrete time records for detailed analysis in the time or frequency domaing. This
technigue is often used in applications where short test times are critical: access 1©
the system-under-test is limited, or destructive testing is being performed.

Time Throughput with the HP 35624

Through direst control of external HP-IB disc drives and the Time Throughput
capability, data throughput can be implementad with the HP 3562A and an HP disc
drive. Each time througheut is called a "session”: a session is stored in a flle (named
by the user) on a disc for tater recall. More than 32,000 fime records (> 134 Mega-
bytes) can be gathered in any session—thus, the amount of data which can be
gathered in a session is typically imited by the capacity of the disc. Real-time or “gap
free”’ data can be collected for frequency spans as wide as 10 kHz {with Command
Set-80 disc drives such as the HP 7947),

Analysis can be performed with Linear or Log Resolution and proceeds exaclly as it
would with analog input data. Measurements are configurad using the steps outlined
in Chapters 2 and 3, inciuding averaging; if Time Throughput is active when the
START key is pressed, data will be recalled from the selected disc file and loaded inio
the time racord for processing.

Preparing a Disc for Throughput

Betore starting the throughput session, the disc drive must be connected and the
disc media initialized as described in Chapter 12, "'Documentation of Results.”
When the disc is connected and a disc initialized, the next step is the creation of the
throughput file or files (although files are reuseable, each session or test requires a
naw file).

1. Disc Functions Fress the BISC key, then the DISC FOTN (disc functions) softiey.

2. Create Throughput File Select ihe THRUPT SIZE fthroughput size) softkey and

enter the length as a period of time, a number of poinis or a
number of fime records. For this example 46 RECORD (40 time
records) was entered. This entry sels the tofal size of the
throughput file: 40 time records means up to 40 time records
from a single channel or 20 from each input for dual-channel
measuremeants.

Select the CRERTE THRUPT softkey. The alphanumetic entry
mernu will be activated and the front panel keys are redefined as
alpha keys (notice the blue fetters and characters at the lower
right of every key excent Help). For disc files, up to eighi letters
and numbers (no characters, math symbols or punciuation
marks) can be combined to name the throughput file. In this
example the file narne USERT was used.

24 Data Collection with Time Throughput
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Setting Up the Session

1. Speciat Preset

Measurement set up proceeds as described in Chapters 2 and 3: Linear Resolution
and Log Resolution measurements can be used with Time Throughput. For this
example the Time Throughput preset measurement will be used.

Press the green PRESET key. in the pre-
set mehu, select the softkey labelled
THME THRUPT. A dc-10-100 kHz Linear
Resoiution frequency response meas-
urement will be set up as shown in Fig-
ure 7-1.

2. Set Up Measurement As described in Chapter 2, set up

the signal source { SGURGE key) and
measurement averaging (B¥G key), con-
nect the device undsr test as showrt in
Figure 7-2; set up the input coupling
(ERPUT COUPLE key)

3. Throughput Select To start ihe throughput session,

press the MEAS MODBE key, then the
THRUPT SELECT softkey.

4. Enter Active File Seiect the BRUTIVE FILE softkey and

5. Set Length

enter the file name, USERT in this case.

Select the THRUPT LENGTH softkey and
enter the length of the throughput ses-
sion (20 RECORD in this case for a fotal
of 40—frequency response is duak
channel),

€. Starl Throughput Sefect the START THRUPT softkey o

7. View Header

start the throughput session. The
THROUGHPUT IN PROGRESS mes-
sage is displayed at the lower right of the
trace. The STATUS group LEDs indicate
measurement status; interaction with the
disc is indicated by the HP-IB group
LEDs.

When the throughput is completed the
HP-18 and STATUS [ FDs will indicate no
disc or measurarment activity. Sefect the
THRUPT HEADER softkey (o display ihe
disc file header for the session. The
header for this example is showrn in
Figure 7-2.

Figure 7-1

Diagram 7-1: D.U.T. connection for frequency
response measurement

T Connector Device Under Test

Data Coltection with Time Throughput
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Measurements with Throughput Data

For recall and analysis of the throughput data, set up measurement parameters in the
same manner described in Chapters 2 or 3 {with the exception of the source, input
coupling and input range—these steps were performed when the throughput session
was setup). To analyze the data with the preset full span frequency response:

1. Verify Mode Fress the MEAS MOBE key fo verify that Time Throughput is

active: the THRUPT ONJOFF softkey should be set for THRUPT ON.

2. Enter Active File Select the THRUPT SELECT softkey, then the ACTIVE FILE

softkey. The active throughput file name is displayed at the fower
right of the trace. If the displaved file is correct, select the
CANCEL ALPHA softkey, if not, enter the active file name using the
alphanumeric entry keys.

3. Start Press the yellow START key Time records are recalled from the

disc and the measurerment proceeds using the digitized data.

4, Zoom Measurement For realtime throughput sessions (up to 10kHz sparn in

26

single-channel or 5kHz span in dual-channel), zoom measure-
ments can be performed. Use the FREQ (frequency) key and
the X-marker to configure a zoom measurement. Measurement
averaging, with overfap, can be selecled with the averaging
mend (NG key). Press the yellow START key to perform the new
measurement,

mﬁa
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Wavetorrm Math Concepts
Math with & Constant
Math with Measured or Synthesized Data

introduction

Once measurements have been taken, mathematical manipulation of test resulis may
be required to put the information into a more useful form. To speed and simplify this
process the measurement results must be in a form that is easy to manipulate. Within
Dynamic Signal Analyzers such as the HP 35624, digitized analog signals form finite
hlocks of time data ime recerds) or frequency spectra (the FET result) which lend
themselves readily to block manipulation,

Several powerful analysis functions are built into the HP 3882A including display
formatting, marker functions and block-operation Waveform Math. Since the marker
functions and display formatting capakiiities have been emphasized in earlier chap-
tars, Chapter 8 will focus on the Waveform Math capabilities of the HP 3562A.

Waveform Math Concepis

While data within the HP 35624 exist in relatively large blocks (2048-paint time
records and 8071-ine FFT resulisy, using the Waveform Math keys to manipulate data
is very similar to using a handheld calculator. Operations such as sguare root, inverse
FET or division by a constant can be performed on a displayed trace; operations such
as +, —, x and + can be performed betwean displayed traces or between a
displayed trace and a trace stored internally. Results are displayed graphically in the
appropriate domain (time or frequency).

Math with a Constant

Division by a constant (resistance) can be used o convert a measurement of voltage
versus frequency or time to a piof of current versus frequency or fime. In this example
a sine wave is connecied o the Channel 1 input and the waveform display is con-
verted from voltage (o current:

1. Special Preset Press the grecn PRESET key, then select the P SPEC LINRES
(power spectium) softkey,

2. Connect Source Connect the HP 35624 SOURCE output BNC to the Channel 1
input BNC.

3. Set Source Lave!l Prass the SBURCE key, then the sefect SOURGE LEVEL softkey.
To enter the source lavel, press 1 on the keypad then select the
¥ fvoli) softkey.

4. Enter Frequency Sefect the FIXED SINE softkey. To enter the oulput frequency,
press 1on the keypad, then select the WHz softkey,

5. Pause Press the yeliow START key, then press the yeliow PAUSEICONT
(pause/continue) key crice to pause the measwrernent.

6. Display Time Record 7o display the last fime record, press the MEAS DISP key,
ther sefect the FILTRD INPU T digitally filtered input) softkey.
Sefect the TIAE REE 1 softkey o display the last time record. The
display will be similar to Figure 8-1.

7. Activate Math 7o divide the voltage versus time trace by the 1 M£ input imped-
ance, press the MATH key

8. Divide Selact the DIV {divide) softikey then, fo enter Tx £6: press1on
the keypad, sefect the EXP (exponent of 10} softkey, press B on
the keypad and select the ENTER sofikey

Figure 8-1
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9. Activate Marker Press the X key to activate the X-axis frace marker, Notice

10, Display FFT

that the marker readout is in terms of time (msec) and (voltage)
+ (1% E6}as shown in Figure 8-2.

[Whike the preceding techique Is useful for iniroducing Waveform Math, the
voltage-to-current conversion can be done in real ime using the “engineer-
ing urdts ", or "EUT, Input calibration feature. An FU fabel for current can also
be entered for the dispiay. For detalls, please refer to Chapter 7 of the HP
35624 Operating Manual]

To compute and display fthe fast-Fourier transform of the time
record: press the MATH key, the NEXT sofikey, ihen another NEXT
softkey. Selact the FFT softkey; to reverse the fransforn, sefect
the FFT softkey.

Math with Measured or Synthesized Data

1. Calibration Measurement Perform a frequency

2. Verify Span

Removal of system errors is often necessary in frequency response measurarments.
The test setup, including cabling and transducers, may induce a phase shift or ampii-
tude response rolloff in the frequency response measurement, To compensate for

these external effects:

response measurement (as described
in Chapters 2, 3 or 4) without the device
under test. In efectronic network meas-
urements this means replacing the
D.UT with a through connection as
showri in Diagram 8-1; for a mechanical
shaker fesi, the response accelerometer
would be attached directly to the driving
point load cell, as shown in Diagrarm 8-2.

The calibration measurements must be
made af the same frequency span and
siarl, center or stop frequency which will
be used In the actual measurerments. If
any of the frequency parameters (span,
start, center or sfop) are changed, a new
calibration measurermert must be per-
formed.

| fion measurement

Charge Amp

Amplifier
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Diagram 81
Caonnection for frequency response
calibralfon measurement

Thraugf Connection
T Connector

Diagram 8-2: Configuration for shaker test calibra-

Accaleromeafar

lL.oad Celf

Shaker



3. Store Cal Trace Store the calibration measurement in one of the two internal

storage registers or in an external disc drive (see Chapter12; if
the cafibration measurements are stored on disc, time can be
saved by recalling the needed calfibration frace and then storing
it one of the internal registers).

4. Perform Measurerment Sef up and perform the frequency response measure-

ment with the device under test in the circuit as described in
Chapter 2, 3or4.

5. Display Response Press the UPPER LOWER key o creale a split screen display.

Display the frequernicy response log magnitude on trace A and
the phase response on trace B;

. FPress the A&B key to activate both traces,

. iffrequency response is not displayed, press the MEAS BISP key,

then select the FREQ RESP softkey.

. Press the & key fo activate trace A, Press the GGORD key, then

sefect the NAG {8B) softkey.

. Press the B key fo activate frace B. Sefect the PHASE softkey in

the COORB menu.

6. Activate Traces Fress the A&B key fo activate hoth fraces again.

7. Divide

To divide the measurement by the calibration measurement,
press the MATH key. in the METH menu selsct the BIV (Oivids)
softkey, then the SAVED 1 or SAYED 2 softkey, depending on
which register containg the calibration rmeasurement. The cor
rected frequency response maghitude and phase fraces will be
displayed.

Biock-Operation Waveiorm Math
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Introduciion

The HP 35824 Curve Fitter
Using the Curve Fitter

Frequency response magnitude and phase plots, including Bode, Nyquist and Nic-
hols charts, provide informative reprasentations of a system response in the fre-
quency domain; the impulse response provides an equally important perspactive in
the time domain. Howevear, in applications stch as closed lcop control systern design
and analysis, complete systarn characterization often requires detailed information
about the ocation of system poles and zeross in the complax-valued s-plane (the
Laplace domain).

A technique known as curve fitling can be used to convert frequiency response
measurements nto a detailed listing of system poles and zaroes. Conceplually, Curve
fitting is an iterative mathematical algonthm which "'fits” a math model to a measured
frequency response ‘'curve’ . As part of the analysis process, the resulting pole and
zero values can be used in a root locus analysis of the measurad systemn,

The HP 3562A Curve Fitter

The curve fitting process begins with a frequency response measurement and

its accompanying coherence function {refer 1o Chapters 2. 3 or 4 for frequency
response measurement procedures; alt three types of frequency response measure-
ments in the HP 3562A, Linear Resolution FFT, Log Resolution and Swept Sine, are
compatible with the Curve Fitter). Although the coherence function is not reauired for
an accurate curve fit, the “best fit"” is usually obtained when the coherence funclion is
available,

As many as 40 poles and 40 zeroes can be extracted from a measurement with the
HP 3562A Curve Fitter. You can spegcity the order of the system or let the fitter find it
automatically {fastest results are obtained if you provide an approximation of the sys-
tem ordler). For detailed analysis, the curve fit results can be transferred to the Fre-
ouency Response Synthesis pole/zero table for editing and maodification, followed by
synthesis of the new response {refer 1o Chapter 10 for detalls regarding Frequency
Response Synthesis).
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Using the Curve Fitler

This exampile uses the zoom measurement from Chapter 2, the crystal filler, fo dem-
onstrate the curve fiting process. The frequency response measurement should be
displayed in trace A and the coherence function in frace B, Set up the display as

follows:
1. Active Trace  Press the A key fo make trace A active.

2. Display Response Press the MEAS BISP (measurement display) key, then select
the FREQ RESP (frequency response) softkey. If the measure-
ment data is stored infernally or on disc, it shoufd be recafled at
this point.

3. Activale Trace Fress the B key to activate frace B.

4, Display Coherence Select the GOHER (coherence) softkey (in the MIEAS DISP
menu). if the coherence data is stored infernalfly or on disc, it
shouid be recalled at this point.

5. Periform Measurement /f sfored data is not being used, a frequency response
meastrement should be performed foflowing the methods
described in Chapters 2, 2or 4.

5. Activate Traces Press the A&B key o activate both iraces {be sure that the
frequency response is in trace A and the coherence function is
intrace B).

7. Select Data Press the GURVE FIT key If recafled data is being used, select
the A&B TRACES softkey, if the current measurermnent is being
used, select the LAST MEAS softkey,

&. Number of Poleg Select the NUMBER POLES softkey and enter an approximaté
number of poles (3 poles were selected for this examipie).

9. Number of Zerces Selact the NUMBER ZERUS softkey and enter an approximale
number of zeroes (3 zeroes were selected lor this example).

10. User Order  Select the FIT FCTN (fif functions) softkey; select the USER ORDER
softkey, then the RETURN softkey.

11, Startthe Fit  Select ihe GREATE FIT softkey to start the curve fit operation. The
message CURVE FIT IN PROGRESS will be displayed at the
lower right of the trace; intermediale results will be displayed in
trace B as the it progresses.

12. View Resuits When the curve fit is completed, the message "'Fit Complete’'is
displayed. The dispiay will appear as shown in Figure 8-1, trace
A shows the original measurernent and trace B the curve fit
resu,

13. View Table Select the EDIT TABLE softkey to display the pole/zero table for
the curve fit. The table for this example is shown in Figure 8-2.

Figure 81
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Using Freguency Response Synthesis
Creating a Synthesis Table

Editing the Synthesis Table
Convarsion to Other Formats

Introduction

Within ihe development of an electronic or electromechanical system, product
specifications become the design parameters. Once the system has been designed
on paper, the predicted response of the system can be modeled in a computer and
the design refined to meeat the intent of the specifications. Prototypes are then built
and tested: measured responsss are compared to the predicted response and
necessary changes are made to the model, the system, or both.

The Frequency Response Synthesis capabifity in the HP 3562A makes it possiblé
to create a system model in the same device which will be used to test the actual
system. System maodels can be entered in pole/zero, pole/residue and ratio-of-
polynomial formats and then be synthesized over alinear or logarithmic frequency
span. Curve Fit results can also be transferred to a synthesis table for editing or for
conversion to other formats,

Chapter 10 is an infroduction to entering, creating and editing a syrthesized
frequency response. Transformation between the three formats is alse demonstrated.

iising Frequency Response Synthesis

AsanExample A 20 Hzlow pass filter with 80 dB/decade rolioff and a gain of 10 will be synthesized.
Adiditional design constraints include a 60 dB natch at 60 Hz to remove powerling
signals; passband ripple less than + 3 dB.

The design for the filter produced the equation
0 +6)(s+ 4+ 60)s+ 4~ 60
8+ s+ 5+ 20 + 5~ 200

To begin the frequency response synthesis, specify the mode (linear or log) and the
fraquency span. For this example:

1. Press the MEAS MODE key. Select the LOG RES softkey.

2. Press the FREQ key.

3. Select the START FREQ softkey and enter 308 mHz.

4. Select the SPAN softkey and enter 3 Desade.
Creating a Synthesis Table

To enter the function into the synthesis table;

1. Select Pole/Zero Fress the SYNTH key. Select the POLE ZERQ sofikey fo display
the polalzero synthesis table.

2. Clear Table Any values in the table can be cleared with the CLEAR TABLE
softkey fpush twice to clear).

3. Enter Poles Poles will be erteraed first. Select the ERIT POLE # and ADD VALUE
softkeys.

Enter the pole values with the real and imaginary parts sepa-
rated by & comma, For example, the complex pole pair i
entered as - 5, 20; the entry is terminated with the "Hz"
softkay. Thus, the pole values are entered as - 2,0 Hz, -5,
20Hzand -5, 20 Hz.

4, Enter Zeros System zeroes are entered in the same manner. Select the EBIT
ZERO # and/ BDD VALUE softkeys. The example parameters are
eriterad as — 6, 0 Hzand — 4, 60 Hz.

The synthesss table should appear as showr in Figure 10-11f
you made any errors, select the EDT POLE # or EDIT ZERG #
softkey followed by the number of the pole or zero (each active
line of the table fs numbered). Sefect the CHANGE VALUE softkey
and enter the correct values.
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5. Enter Gain Factor To enter the system gain (10}, select the SYNTH FETN
{synthesis functions) softkey.

Salect the GAIN FACTOR sofikey and enter the value 18. Select
the RETUBN softkey to return to the editing menu.

&. Retumn Select the edit menu RETURN softkey fo return to the main
synthesls menu,

7. Create Response Sslect the CREATE TRACGE softkey to activate the frequency
response synthesis; the message "SYNTHESIS IN PROGRESS”
is displayed. The results for ithis example are shown in Figure 10-2.

Editing the Synthesis Table Figure 10-2

A quick inspection with the Y-marker shows that the passband flalness is nat within
the specifications due to the peak at 20 Hz (as shown in Figure 10-2). One possible
solution is 1o move one of the complex pole pairs farther from the jw axis:

1. Edit Table Press the 8YNTH key, select the POLE ZERG softkey.

Select the BT POLE # softkey, enter the pole number or use the
arrow keys or entry knob to highlight one of the pole pairs.

2. Change Pole  Sclect the GHARGE VALUE softkey and enter the trial value: - 10,
20 Hz.

3. Create Response Select the RETURN softkey, select the CREATE TRAGE softkey.
The trial response magnitude and phase traces are shown in
Figure 10-3.

Ancther quick inspection with the Y-marker indicates that the
passhand flatness is within the + 3 dB iolerance. Figure 10-3

Conversion to Other Formats

To convert tha polefzero table 1o pole/residue or ratio-of-polynomials format:

1. Convert Select the CONVRT TABLE softkey, then
the TG — POL RESIDU softkey.

2. Display Table To display the new table select the POLE
RESIDU softkey. The table will appear as
shown in Figure 10-4

Figure 10-4

3. Convert Select the BETURN softkey, again select
the CONVRT TABLE softkey followed by
the TO — POLY softkey.

4. Display Table The polynomial synthesis table will
appear as shown in Figure 10-5.
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Labelling an Auto Sequence Program
Creating and Running an Auto Sequence Program
Editing an Aute Seguence Program

Introduction

High performance test instruments such as the HP 3562A derive much of their
versatility and flexibility from the power of microprocessors, Beyond impressive data
handling and measurement capabilities, enhancements such as direct programming

of front panel key sequences without a computer have been made possible by
microprocassors.

Inthe HP 35624, the Auto Sequence programming capabiitty lets you create as
many as five separate key sequence programs for the automation of measurements,
analysis computations, plotting and mass storage. Additional Auto Sequence pro-
grams can be stored on an external disc for manual recall or recall by another Auto
Seauence program.

This chapter introduces labeliing, creating and ediiting of an Auto Sequence program.
Advanced features such as run-time pausas and program looping will also be
described.

Labelimg an Auto Sequence Progmm

This example uses the frequency response function that you syn-
thesized in the previous chapter. The Auto Sequence program
daveioped here will display the synthesized response in various
formats. To start:

1. Pause the Measurement [f the analyzer is making a measurement, press the
yeilow PAUSEIGONT key once fo pause the test.

2. Activale Editor Press the AUTG SEQ key, then select the SELECT ASEQ # softkey,
Presst on the keypad followed by the BT softkey.

3. Create Labels  Select the LABEL ASEQ softkey. The alphanumeric entry menu is
activated and Ihe front panel keys are redefined as aipha keys
(notice the blue letters and characlers at the lower right of every
key, except Heip),
Press the alpha keys for the fetters T R A € E; press the comima
(.} key in the entry group; press the alpha keys for the letiers
i E W O Seiect the ENTER softkey (Nota: an Auto Sequernice
iabel can be two lines of up to six characters, The comma indr-
cates the separation between the first and second lines.)

4, View Label The labsl appears ai the top of the Auto Sequence aniry area,
as shown in Figure 11-1, and on the Auto Sequence menu,

Figure 11-1
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Creating and Running an Auto Sequence Program

The Auto Sequence editor should stilf be active from the previous section. Kaystrokes

can now be entered directly info the Auto Sequence program:
1. Select Coordinate Press the COORD key followed by the MAG (LIN) softkey.

2. Bet Timed Pause 1o program a timed delay into the program, select the ASEQ
FCTM (Auto Sequence funclions) softikey. Select the TIMED
PRUSE softkey; press 2 on the keypad, then the SEC (seconds)
softkey. Notice how the editor moves the new entry 1o the nox(
line in the tabile {this is auiomaiic when the ADD LIKE softkey is
active).

3, Seiect Coordinate Press the GOORD koy then select the MAG {LOEG) softkey
4. Set Thmed Pause Repeat step 2 1o enter another 2 second pause.

5. Select Coordinate Press the GOORD key the NEXT softkey, then the LOG ¥
softkey (this will produce a log frequency scale).

§. Set Timed Pause Repeal step 2 above fo enter ancther 2 second pause.

7. Select Coordinate Press the GOORD key, then sefect the NEXT softkey. Select the
NYOUST (Nyguist-~real versus imaginary) softkey.

8. End Edit Salect the ERD EBIT softkey to end editing the Auto Sequence
program. The Auto Sequence menu will be displayed and the
fop softkey should be labelled TRACE DEMO.

9. Select Mode o display the synthesized frequency response, press the MEAS
MODE Loy, then salect the LINEAR RES softkey.

10. Set Span Press the FREQ key, then select the ZEREG START softkey. Sefect
the FRED SPAN softkey, then press 508 on the keypad followed
by the Wz softkey. This sets up a 0-500 Hz frequency span.

11. Create Response Fress the SYNTH key, then the CREATE TRACE softkey, fo start
the trace demo Auto Sequence program, press the AUTH SEU
key, then the soffkey labelled TRAGE BEMU, The synthesized fre-
quency rasponse will be displayed in the programmed formats
with a 2-second delay between each format.

Automation with Aluto Seguence Programming
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Editing an Auto Sequence Program

To make the demo more interesting, the timed pauses will be lengthened and the
program will be put into a foop:

1. Activate Editor Fress the AUTD SEQ kev. Select the SELEST ASEN #, then press i
on the keypad folfowed by the EDNT softkey. The listing of the
TRACE DEMO program will be displayed with the last fine
highiighted.

2. Select Line Select the EDFT LINE # softkey. Use the arrow keys or the entry
knob to move the pointer and highlight to Iine number 2.

3. Select ‘Change’ Function Select the CHANGE LINE softhey.

4. Change Pause To change the pause [o 4 seconds, select the ASEQ FOTN
softkey. Select the TIED PARUSE sofikay, then press & on the
keypad followed by the 8EG softkey

. Select Line Select the BT LIRE # softkey and position the pointer on fine 4.
. Change Pause Repeat step 4 above 1o change the lengih of the pause.

5
5
7. SBelect Line Select the EBIT LINE # softkey and position the poinfer online 6.
8. Change Pause Repeat step 4 above to change the length of the pause.

g

. Select ‘Add’ Function Ssiect the ADD LINE softkey: the program fines to “ini-
tialize'' the display and loop the program will be added on affer
fine 7.

10. Set Timed Pause Repeal step 4 above to add ancther 4 second pause.
11. Select Coordinate Pross the E00RE key Sefect the MAG (6B} softkey.

12. Select Coordinate Press the COGRD key Select the NEXT softkey, then the LIN
X softkey.

13. Create Loop  To loop the program, press the AUTD SEQ key, then the TRACE
BEMG softkey. This causes the program o restart itself every time
line 11 is reached.

14, End Edit Select the ERD EDIT softhey

15. Start Auto Sequence Select the TRACE BEMU softkey lo start the modified
program. To stop the program select the PAUSE ASEQ softkey.
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Plotter Operations
Getting Ready to Plot
Plotiing the Display

Disc Drive Operaticns
Getting Ready for Disc Access
Initializing a Disc

Saving Data on Disc
Saving Tables on Disc
State Tables

Curve Fit Tables
Synthasis Tables

Auto Sequence Programs
Auto Math Programs
Recalling a File

introduction

Another benefit of microprocessor-based test instrumentation has been the ability to
control high speed digital plotters for fast hardcopy of test results. A logical extension
of the “'systermn controller' - capability is direct control of external disc drives for mass
storage of results for future reference.

For complete documentation of test resulis, direct control of Hewdett-Packard Graph-
ics Language (HP-GL) digital plotters and HP-IB disc drives is buiit into the HP
3562A. Enhancements such as automatic page advance (for plotters with paper
feaders) and a complete disc catalog have been added 1o further simplify the docu-
mentation process. The remainder of this chapter introduces many of the plotting and
disc interface capabiliies of the HP 3562A. [Please refer to the HP 3562A Ordering
Information Guide for details regarding compatible plotters and disc drives.]

Piotter Operations

When connecting & plotter, the firgt step is to set the power switch of both devices to
the “OFF" position. Next, connect the Hewlett-Packard Graphics Language (HP-GL)
compatible digital piotter 1o the HP 3582A rear panel HP-IB connector with an inter-
face cable (HP model 108334, B, C or D). [Please refer to the plotter operating man-
ual for proper connection of line voltage ] Set the line swilch on each device to the
“ON" position.

Gietting Ready to Plot

1. Ploiter Address Check the plotter address. Sel the address to 5 (0101 on the
address switch). If you change ihe plotter address, power may
have o be turned "OFF " then "ON'' for the change to be
accepted ini the plotter.

2. Enter Plotter Address Rsfer fo the HP 35624 front panel. Press the HP-1B FCTN
(HP-B functions) key. Select the SELECT ADDRES softkey, select
the PLOT ADDRES (piotter address) softkey. The current plotier
address will be shown as PLOT ADDRESS = af the lower left of
the display, if the plotler address is not 5, press & on the keypad
foliowed by the ENTER softkey. Sefect the RETURN softkey.

3. System Controller Finally, afso in the HP-1B FCTN menu, select the SYSTEM
CNTRLR (system controller) softkey if it is not already highlighted.

The plotter and the HP 35624 are now ready for direct digital
plotiing.

Documentaticn of Resulis

Chanter 12 DBacumentation of Besulfs




Plotting the Display

1. Activaie Menu

2. Set Pen Colors

3. Retum
4, Paging Controt

5. Return

G. Set Plot Spead

7. L.oad Paper

8. Siart Plot

Data traces, setup state tables, curve fit tables and disc catalogs are among the
displays that can be plotied. Display a measurement or table on the HP 3562A then
proceed:

Prass the PLOT key

Sefect the SELECT PENS softkey Different colored pens can be
choser: for the data grid, each data trace (A and 8) and the
annctation for each trace. Multi-pen plotiers are supported
by this feature-—pens are selected as a humber between’
Cand 32767

Select the RETURN softkey

if a plotter with automatic paper feed s being used, select the
PEGING CONTRL (paging control) softkey, Select ihe FAGE EOR-
WRD and, if necessary, GUT PG ON (cut page on) softkeys.

Select the RETURN soffkey.

Select either fast {F) or slow (S) plotting speed with the SPEEDF 8
softkey

if a plotter with manual paper loading is being used, load a
piace of plotter paper.

Select tha START PLAT softkey —a hardcopy of the display will be
produced,

As an enhancement 1o testing, the HP 3562A can perform plotiing operations while a
measurement is underway (this capability Is known as “piot on the fiy"). For addr
tionat details regarding plotiing operations please refer to the HP 3562A Operating
Manual,

Disc Drive Operations

When connecting a disc drive, the first step is to set the power switches on both
devices o the “"OFF" posiiion. Next, connecl the disc drive to the HP 3562A rear
nanel MP-I1B connecior with an interface cable (HP model 10833A, B, C or D). [Please
refer 10 the disc drive aperating manuai for proper connection of line voltage ] Set the
iine switches of all devices to the “"ON position.

Getting Ready for Disc Access

1. Disc Address

Check the address setting on the rear panel of the disc drive.
Setthe address to 1.

2. Enter Disc Address Refor fo the HP 35624 front panel, Press the HP-1B FCTH

(FHPIB functions) key. Sefect the SELECT ABDRES softkey, sefect
the DISC ADDRES (disc drive address) softkey. The current disc
address will be shown as DISC ADDRESS = al the lower left of
the display. If the address is not 1, press 1 on the keypad folfowed
hy the ENTER softkey.

3. Enter Unit Number For disc drives with more than one unit, select the BISC UNIT

softkey. The disc unit number wilf be shown as DISC UNIT =
at the lower left of the display. Use the keypad and the ENTER
softkey to sefect the unit number, Select RETURN.

4, System Condroller Finally, also in the HP-1B FETN menu, select ihe SYSTEM
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ENTRLR (system controlier) softkey if it is not highlighted already.
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initializing a Disc

Please refer to the disc drive operating rmanual for instructions regarding proper carg
of disc media. Also refer to the disc operating manual for proper insartion of remowv:
able floppy or cartridge media. To mitialize the disc viathe HP 3562A:

1. Activate Menu  Fress the ISE key on the front panel of the HP 3562A.

2. Disc Functions Sefect the BISE FLTN /disc functions;) softkey, then the FORMAT
softkey.

3. Initialize Disc  Select the T BISE dnitialize disc) softkey. The alphanumeric
entry menu is activated and the front panel keys are redefined
as alpha keys (notice the blue letters and characters at the lower
right of each key except Help). Enter a name of one o six char-
acters for the disc (disc names can be made up of letters and
numbers only, no punciuation marks, special characters or
math symbols).

Disc indialization will fake a few minutes depending on the
capaciy of the disc. When the inftialization process is finished,
the disc is ready to accept data from the HP 3562A.

Saving Data on Disc

To save a measurernent on disc:

1. Select Trace  Press either the A or B key: only one trace at a time can be
stored on disc (if both traces are active, only trace A will be
saved).

2. Save File Press the DISE key, then select the SBYE FILE softkey. The alpha-
numeric entry menu is displayaed and the front panef keys are
redefined as alpha keys (notice the blue letters and characters
at the lower right of every key except Help).

3. Name the File Name the file with up to eight lefters, numbers or underscores
{blanks, special characters, math symbols and punctuation
marks cannot be used in a disc file name) and select ihe ENTER
softikey. The TALK and USTEN | FDs will flash while data is frans-
ferrad between the analyzer and the disc.

Saving Tables on Dise

To save a state 1able, curve fit table, synthesis table, Auto Sequence pregram or Auto
Math program, the first step must be mogified.

State Tables

1. Select State  Press the STAYEITRACE key to display the setup state. Follow
steps 2 and 3 above.

Curve Fit Tables

1. Select Curve Fit Prass the CURVE FIT key Select the EBIT TABLE softkey to dis-
play the curve fit table. Follow steps 2 and 3 above.

Synthesis Tables

1. Select Synthesis Frass the 8YNTH oy Seiect the POLE ZERG, POLE RESIDU or
POLYNOBRIAL softkey Follow steps 2 and 3 above.

Documentation of Results
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Auto Sequence Programs

1. Select Auto Seguence Press the AUTS SEQ key Select the SELECT ASEQ #
softkey, then press the appropriate number {1 through 5) on
the keypad foliowed by the VIEW softkey (this will display the
prograrm fisting). Foflow steps 2 and 3 above.

Auto Math Programs

1. Select Auto Math Press the BUTG MATH key Select the VIEW MATH softkey.
: Follow steps 2 and 3 above.

Recalling a File

The fastest way to recall files from the disc is with the disc catalog and the catalog
poirter. To recall the catalog and display it with the pointer:

1. View Catalog  Press the DISE key, then select ihe VIEW CATLDG softhey.

2. Activate Pointer Select the CATLDG POINTR softkey fo activate the catalog
pointer. The catalog with pointer is displayed as shown in Figure
12-1(the line indicated by the pointer is alsc highlighted).

3. Recall File Use the arrow keys or the entry knob to move the pointer fo the
desived file (the NEXT PAGE and PREY PAGE softheys may also be
necessary, depending on the number of files in the catalog).
Select ihe RECALL FILE softkey, then the AT POINTR softkey.

{Note: il you know the name of the file you wani fo recall, the name can be
entered dirsctly, Select the REGALL FILE softkey—the alphanumeric enlry
menu is active. Press the appropriale alpha keys, then select the ENTER
softkey]

Displayed measurement data is stored on disc as real or complex values, depending
on the measurement, Thus, when data is recalied from disc it can be displayed using
ali applicable choices in the COBRD (coordinate) menu.

To display a recalled table or program, follow the same steps you would normally use
to display the table or listing.

Recalling an Auto Sequence Program

When recaling an Auto Sequence program, the program will be placed where it was
created-— location 1, 2, 3, 4 or 5. However, this can be avoided with the following
procedure:

1. View Catalog  Fress the BISC key, then select the VIEW CATLOG softhkey.

2. Recalf File Select the RECALL FILE softkey--the alphanumeric entry menu
will be activated.

3. Select Location Torecall the program into a specific Auto Sequence Jocation,
eriter the filename as ffilename], flocation number]. For example,
if vou wanted to recall the file DEMO into location 3. sefect the
RECALL FILE softkey, then enfer the filename and Jocation as
gEMO,3.
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Chapter 1

/USING THE LINEAR
RESOLUTION MODE

PURPOSE 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 maede and a discussion of its uses,
This chapter shows you how to:

1. select measurements and displays

2. setthe frequency span

3. set up the source

4, select windowing

5. set up averaging

6. view the input signals

To keep irack of where you are white sefting up measurements, fold out the measurement
setup checkdist at the end of this chapter.

GETTING STARTED IN THE LINEAR RESCLUTION 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.

11
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SELECTING LINEAR RESOLUTION MEASUREMENTS

SELECTING LINEAR RESOLUTION MEASUREMENTS

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

7 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
CH 1 Activates input Channel 1,
ACTVE
CH2 Activates input Channe! 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 measuremeant. 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 measuramant,

1-2
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Chapter 1--Using the Linear Resolution Mods
THE FREQUENCY RESPONSE MEASUREMENT

THE FREQUENCY RESPONSE MEASUREMENT

The frequency respense measurement, often called the “transfer function,” isthe ratio of a
systern’s output to its Input and yvields both gain and phase as & function of frequency. (The
phase response can be viewed hy pressing PHASE in the COORD menu ) In the HP 35624,
the signal on Channel 1is assumed 1o 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
SPECH

POWER
SPEC2

CROSS
SPEC

IMPLS
RESP

AUTO
MATH

FILTRD
INFUT

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

Caloulates and displays the coherence of the frequency
response. {This softkey does not appear if ime 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 impuise response.

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

Displays the filtered Input menu, which provides me
record and linear spectrum displays; see “Fitered Input
Displays™ later in this chapter.
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THE FREGUENCY RESPONSE MEASUREMENT

[l ST )

The Frequency Response Display

Frequency response in the HP 3562A is calculated as the ratio of the cross spectrum o the
Channel1 power spectrum:

Hf) = G,y
G

K

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

Figure 1-1 shows the response of a typical 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,

Window Used
Percent Overlapped
© Number of Averages
X Marker Readouts@aaa gH:\
Yo=iB. 44 dB

FREQ RESP ™, 410Avg  S0%0v1p  Hann

/ - \\ T
Measurement Display Sefection oo T
10,
FDiv
| T
[+]=3
Gain Axis
~-50.0
44 .7 4% . Mz B0 . 249K

Frequency Axis —/

Figure -1 The Frequency Response Display
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Lhapter 1---Using ine Linear Hesolution Mode
THE FREQUENCY RESPONSE MEASUREMENT

The Coherence Display

Coherence shows the portion of the output power specirum related o the Input spectrum,
according to the following formula:

v? = GGy
Caxx(ayy

where: G, is the cross spectrum
G, isthe cross spectrum’s complex conjugate
G, s the Channel 1 power spectrum
G, is the Channe! 2 power spectrum

Itis an indication of the statistical validity of a frequency response measurement. Coherence is
measured on a scale of 0.0 1o 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 coharence is normalized, it is independent of the shape of
the frequency response function. To select this display, press MEAS DISP, followed by the
COHER softkay,

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,

Xmd8 97740 KHz
Ya=537.6m

C?H%HENC& A10Avg  B0KO0v1p  Hann
125
i
/Div
Coherence Scaled
from0.0%01.0 Mag
6.0
Fxg ¥ 489,748k Hz 50.249%

Figure1-2 The Coherence Function Display
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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 multipfied by #s 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? 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 powsar 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, vield the phase information provided by the frequency response
measurement,

The Cross Spectrum Display

This display is computad by multiplying the complex conjugate of the Iinsar spectrum on
Channel1 by the finear spectrum on Channel 2

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

The cross spactrum shows the amplitude product of the two spectra and the phase difference
between them. It is offen used in acoustic intensity measurements. To select this display, press
MEAS DISP, foliowed by the CROSS SPEC softkey.

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

X=d48, 88775 Kz
Ya=-43.31 didvrms

CFN?ES EPEC 10Avn  SOXOv] Hann

16.0
/DAy

Scaled in dB Referenced to 1V2rms \

o8

WWWY

~80.0
Fxd Y 483,748k Hz 50. 248k

Figure -3  The Cross Spectrum Display
1-6
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Chapter 1—Using the Linear Resolution Mode
THE FREQUENCY RESPONSE MEASUREMENT

The impuise Response Display

This display is the inverse FFT of freguency response; it shows response as a function of time:
h{®) = F[H{]
where: H{) is the frequercy response
ttis usetul for studying transient behavior and measuring time delay. To select this display,
press MEAS DISP, followed by the IMPLS RESP softkey. Impulise response is valid only for

haseband measurements,

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

K=£, 85 mSac
a~i8.83 V¥

IMPLES REGE 10AY QxOvip
24,07

X Marker a
4.5

STV \\

Real \

Ampiitude Axis /r\ —— N

-4i2.0
Fxd ¥ 0.0 Sec 32.0m

Time Axis J

Figure -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. ltis
computed by multiplying the FFT of the signal by its complex conjugate:

Gy = FF

where: I, is the linear spectrum
F," isits complex conjugate

This measurement is provided in addition 1o the frequency response measurement because
the single-channel power spectrum is faster than the dual-channel frequency response meas-
urernent. Singie-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.
SPECT {This softkey appears if Channel 1is active.)

POWER Displays the power spectrum measured on channel 2.
SPEC2 {This softkey appears if Channe! 2 is active.)
AUTC Displays the trace caloulated with the auto math table; see
MATH “Aute Math" in Chapter 8,

FILTRD Displays the filtered input menu, which provides time
INPUT record and linear spectrum displays, see 'Filtered Input
Displays” tater in this chapter.




' THE POWER SPECTRUM MEASUREMENT

The Power Spectrum Display

The power spectrum dispiay 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.

XmE0_kHz \\ Yo 081 AY=8E,. 3333

Yae—2. 110 dBvrms
PBW%H SPEGL 10Avg  B0%0v1 Etop

Y Marker Band Measuring
Noise Level

i ik B i P 1
Frg Y 49,90k 374 80 .68

Figure1-5  The Power Spectrum Display
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THE AUTO CORRELATION MEASUREMENT

THE AUTO CORRELATION MEASUREMENT

The auto corralation measurement indicates pericdicity in ime 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 FET of the power spectrum:

R.(1) = FGxx]

where: Gxx is the power spectrum

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 delated
portion of the record.

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

To select a display for the aute correlation measurement, press MEAS DISP {o 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 calcuiated with the auto math table; see
MATH “Auto Math” in Chagter 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 MEASUREMENT

The Auto Correlation Display

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

View IRpuUt Display s IHST TIMES :
m

Aaal

Sine Wave v
Imbedded in Fluctuating.——"" ' T Y
Random Noise

" o.¢ Sec B.0m
Measurement Display  -———m——%~ aUT0 CORRL 10Avg __OXOvip
i3

Raal

Sine Wave Extracted //f,%: e bt i
from Noisy [nput

¥ e -2 4 \g/ 3

7 H
R 0.0 Sae B.0m

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

Figure1-6  The Auto Correlation Display
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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. Inthe HP 3562A it is computed as the inverse FFT of the cross
spectrum:

Ryt = 1[G,

where: G, is the cross spectrum

To avoid wrap-around errcr, the cross correlation measurement discards the last half of the
Channel 2 ime 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 defayed friggering to move
the deleted portion of the record.

A major application is measuring system time delays since the maxirnum value of the function
ocours at atime delay equal to the time delay in the system under fest. 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 display the
following menu:

CROSS Displays the cross corretation function.
CCRR
AUTO Displays the auio correlation function of the signal on
CORR 1 Channei 1.
AUTO Displays the auto correlation function of the signal on
CORR 2 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 & 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.

112

Uhapter 1—Using the Linear Resolution Mode

W R i LI R L LT 5 ITE S T R DR B RO De R el 2



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, foliowed by the CROSS CORR softkay.

X Marker
Kmd 48 . Emsacq//"’x_—
. K Yam204 734pV
Measurement Display Selaction s CROSS CORA 104y oXOv1

m

400
H
Ay

et

Apal L o Eaband
i i1k

rms
va

a.0 Sas /OOm
Time Record Length

Figure -7 The Cross Correlation Display

The Auto Correlation Displays

If you are interested only in auto correlation, the auto correlation measurement described
earlier inthis chapter is faster because 1t is a single-channel measurement. Please refer to figure
16 for an example of the auto correlation dispiay. To select one of these, press MEAS DISP,
followed by the AUTO CORR1 or AUTO CORR2 softkeys.
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THE HISTOGRAM MEASUREMENT

1-14

THE HISTOGRAM MEASUREMENT

The histogram measurement shows how the amplitude of the input signal is distributed

hetween its maximum and minirmurm 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
sontinues indefinitely, Ksep 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, foliowed by the HIST softkey,

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

menu:

HIST1
HIST 2

PDF 1

PDF 2

CDF1

CDF2

AUTO
MATH

FLTRD
INPUT

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

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

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

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

Displays the cumulative density funciion 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-cefined label.

Displays the filtered input meny, which provides the time
record andlinear 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.



Chapter 1—Using the Linear Hesolution Mode
THE HISTOGRAM MEASUREMENT

The Histogram Display

Figure 1-8 shows an exampie of the histogram display. To select this display, press MEAS DISP
followed by the HISTT or HIST2 softkeys.

HEST 4 10AV OX0vl Hann
200 i
25,0
/Div 1i
Number of Counts
Magy |‘
M w\ﬁ
¢.e i ‘WN..
This Example Shows Fxet Y -B92m vV CEED
Gaussian Distribution L
of a Random Noise Source

Amplitude Axis

Figure1-8  The Histogram Display
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THE HISTOGRAM MEASUREMENT

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
avarages 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
probabiiity of an input signal falling between two points is equial to the integral of the curve
between those points. Figure 1-8 shows an example of the PDF display.

POF 2 104y 0XOvi1p Hann
10.07 H i
m
|
1,28
At
JOiv
Simitar to Histogram, with # of Mag i
Counts Divided by Record Length g l‘
and # of Averages (in this exampie, t
200 + 2048 = 10 5, \h
; {
\ J
| R
THoEm v CEER

Figure1-9 The PDF Display

The Cumulative Density Function (CDF)

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 1410 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
%-B07 B4 WY /

Yl
. R COF 4 10Avy Sxovl Hann
X Marker indicates Cumulative 1.8
Level of Random Noise Source L
{from histogram in figure 1-8} 200 ‘\M""‘n‘
S —
~_____“‘-
.
Mag /
0.0 ,///
—-B82m v BR2m

Figure 1-10  The CDF Display
116

Chapter 1--~Using the Linear Resotution Mode



FILTERED INPUT DISPLAYS

The filtered input menu provides both time and frequency domain displays of the input signais
after they have been digitized and fiitered 10 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 DHISP menus in the linear resolution mode

displays the following menu:

Chapter 1--Using the Linear Resolution Mode
FILTERED INPUT DISPLAYS

TIME
REC 1

TIME
REC2

LINEAR
SPECH

LINEAR
SPEC 2
ORBITS
TtvsT2

INST
WNDOWD

e el

- INST

- AVRG

RETURN

Displays the Channel 1time record,

[Msplays the Channel 2 tme record.

Displays the linear spectrum on the signal on Channel 1,
Thisis the FFT of the time record.

Displays the linear spectrum of the signal on Channe! 2.
This is the FFT of the time record,

Displays the orbits diagram. {This softkey may be
replaced with DEMOD POLAR If demodulation is active-—
in this case, please refer to Chapter 5 for information.)

Shows the effact of exponential windowing on the filtered
nput displays; see ''Selacting Windows™ later in this
chaptler.

Selects the most recent time record for the filtered input
displays.

Selects the cumulative average of all ime records
acquired with the current measurement for the filtered
input displays.

' 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 “fime record’ is the amount of time domain data required to perform cne FFFT. The “time
record length” is the length of time required o filt 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 sofikey, followad by the TIME REC 1 or TIME REC 2 softkeys. For an explana-
tion of the ime 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, calibre-
tion is not applied to ime record displays.

Xm0, 0 Sec
Ya=208. imV

FILT TIMEL O%0v 1
‘ﬂ-“""”_,—V' 6
Measurement Display Selection

400

o UL AL i HHIHITTY

Real

Frequency Span Set o 50 kHz, So HYERTTTR G TR T

Record Length is 16 ms (800 + 50
kHz) -8

0.0 Sec i6.0m

Figure 111 The Time Record Display

The Linear Spectrum Displays

The finear 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 ssiect 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 1112
shows the linear specirum 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 time delays with respect to a trigger.

Km3 KMz
Ye=51, 489ndBY

" \ L ETLT L oxavlp Henn
Display Selection AELL M 51 2. Hant

i2.5
SBav

[=1=]

Nete Units in 6BV, not dBV? 4 v T

or-s|_ gl abaok mabuul vk th Vbl whmid g

i Tz BOK

Figure 112 The Linear Spectrum Display
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The Orbite Diagram

The orkits 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 fo *'Scaling the Dis-
play” in Chapter 8 for detalls. To sefect this display, press MEAS DISP, followed by the FILTRD
INPUT softkey, foliowed by the ORBITS TiveT2 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
noints by selecting every other point. The COORD menu is disabled for the orbits diagram.

X5 .3437 mSec \
Tmi~385. 6mV Tmawi. 9283 v
oEBITS oX0vilp

™.

X Marker Showing Location in ~
Time Record and Both Voltage \

Leveis / |
. Timed !’) &‘ ‘\

/ N
Channel 1 Time Data B \\_ A

-2.0

-2, 58 Timea 2,585

Channei 2 Time Data

Figure 113 The Orbits Diagram
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FREQUENCY SPANS IN THE LINEAR RESCLUTION MODE

FREQUENCY SPANS IN THE LINEAR RESOLUTION MODE

The HP 3562A's frequency span in the linear resolution can be set from 10.2 mHz 1o 100 kHz.
Frequency spans in this mode are predefined; i 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 mede. Note that when the span is changed, the new span does
not appear on the display untit the next measurement is started.

1-20

Table 1t Frequency Spans in the Linear Resolution Mode

Span Resolution Record length Availability
10,24 miz 128 uHz T8,125% bassband
20.48 mHz 256 uHz 38,062 .5s zZo0Cm
256 mHz 32 uHz 31,2508 baseband
51.2mHz 64 uHz 15,6258 both

64 mHz 60 uHz 12,5008 haseband
102.4 mHz 128 uHz 7.812.5s zoom

128 mHz 180 uHz 8,250s both

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

320 mHz 400 uHz 25008 both

400 mHz 800 ukHz 2,000s baseband
512 mHz 840 uHz 1,562.5s zoom
B840 mHz 800 uHz 1,250s both

800 mHz 1mHz 1,000s both
1.0Hz 1.25mHz 800s baseband
1.28 Mz 1.6 mHz 6255 both

1.6 M2 2.0 mhiz 5008 both
2.0Hz 2.5 mkz 4003 hoth
2.5Hz 3.125 mHz 3203 baseband
2.58 Hz 3.2mHz 312.58 ZOoom
3.2Hz 4 mHz 250s hoth
4.0Hz 5mHz 200s both
50Hz 825 mHz 160s both

8.25 Hz 7.81mHz 1283 baseband
8.4 Hz 8 miz 125s both
80Hz 10 miz 1008 both

10.0 Hz 128 mHz 80s both
12.5Hz 15825 mHz B4s both
12.8Hz 16 mHz 62.5s Zoom
15.625 Hz 18.531 mHz 5128 baseband
16.0 Hz 20 mHz 50s both
20.0Hz 25 mHz 40s both

25.0 Hz 31.25 mHz 32s both
31.25 Hz 38.0625 mhiz 25 8s both
32.0Hz 40 mHz 258 both
39,0625 Hz 48.828 mhHz 20.48s paseband
40.0Hz 50 mHz 20s both

50.0 Hz 62.5 mHz 16s both

625 Hz 78.125 miz 12.8s both

640 Hz 80 mHz 12.5s Zo0m
78.125Hz 87.656 mHz 10.24s hoth

80.0 Hz 100 mHz 10s both
97.65625 Hz 122.0625 mkz 8.192s naseband
100.0 Hz 125 mHz 8s both
1250 Hz 156.25 mHz 6.4 both
156.25 Hz 195,31 mHz 5.12s hoth
160.0 Hz 200 mHz 5s both
1853125 Hz 244 14 mHz 4.096s both
200.0Hz 250 mHz 4s both
250.0Hz 3125 mHz 328 both
3125 Hz 380.62 mHz 2.56s both
320.0Hz 400 miHz 255 200m
390G.825 Hz 488,28 mHz 2.048s hoth
4000 Hz 500 mHz 28 both
B00.0Hz 825 mHz 1.6 both
825.0Hz 781.25 mHz 1.28s both
781265 Hz 976.56 mHz 1.024s both
800.0Hz 1Hz is both
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1.0kHz
1.25kHz
1.6625 kHz
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FREQUENCY SPANS IN THE LINEAR RESOLUTION MODE

Tabie 11
Resolution Record Length Avatlability
125 Hz 800 ms both
1.5625 Hz 840 ms both
1.9531 Hz 512ms both
2Hz 500 ms Z00m
2.5Hz 400 ms both
3.126Hz 320ms both
3.906 Hz 256 ms both
5Hz 200ms hoth
6.25 Hz 180 ms both
7.8125Hz 128 ms both
10Hz 100 ms Zoom
125Hz 80 ms both
15.625 Hz 84 ms both
25 Hz 40ms both
31.25Hz 32ms both
50 Hz 20ms Z00m
62.5 Hz 18 ms both
125 Hz 8ms haseband

Some spans are avaitable in zoom only, and some are avallable 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

ZERO
START

MAX
SPAN

TIME
LENGTH

E SMPL
ON OFF

SAMPLE
FREQ

Used 1o set the frequency span; the span may aiso bhe
entered immediately after pressing FREQ.

Used to set the start frequency, using the Entry group.
Used 1o set the center freguency, using the Entry group.
Sets the starting frequency to 0 Hz {de).

Sets the frequency span to maximum (100 kHz),

Used to set the ime recerd fength, using the Entry group.

Selects external sampling, activates the EXT SAMPLE

indicator in the Status group, and displays the SAMPLE
FREQ soitkey.

Used o enter the external sampling frequency (appears
only when £ 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 a1 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
couid erder a span of 250 Hz and a cenier frequency of 50 kHz.
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FREQUENCY SPANS IN THE LINEAR RESOLUTION MODE
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The analyzer uses the current span and start or center (whichever you last enterad) to calouiate
the third variable. If the start or center frequencies are setto values that would cause some part
of the span to exceed the O 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
frorm 100 0 200 Hz, you can press 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 lengthina
measurement, The two are related by this formula:

time record _ 800 _ 1

length (in g) span {in Hz) Atiin Hz}

For example, a frequency span of 0 to 100 kHz has a time record length of 8 miliseconds (800
+ 100 C00). Note that the two are inversely proportional; a narrow span and increased resolu-
tion result in a slower measurement. Setting the frequency span automatically sefs the time
record, and vice versa. Because record is determined by span, the available time record
lengths are also predefined, Refer to table 141 for the predefined spans.

Zoom Measurementis

Zooming, also known as band selectable analysis (BSA), allows you to concentrate the full
measurement power of the HP 3562A on any portion ¢f the 100 kHz frequency span. Say you
are characterizing a filter with a resonant frequency of 15.0 kHz. With zoom, you can set the
center frequency 10 15.0 kHz and then set a very narrow span. A span of 50 Mz would give you
a measurement from 14 875 Hz to 15 025 Hz, Now you can accurately measure and analyze
around this point of interest.

To demenstrate the higher resclution zooming provides, press WINDOW and select the uni-
form window by pressing UNIFEM (NONE), This sets the bandwidth equal 1o Af. Next, press
STATE TRACE until the state information is displayed. Set the span 10100 kHz and look under
FREQ: BW. You can see that the measurernent 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
lastin 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-channe! measurements and 5 kHz for dual-
channel.
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To achieve the greatest possible RTBW, you need 1o 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 & greater RTBW than normat display
updiating and two active fraces. One simple way of minimizing dispiay time is to display a table,
such as instrument state, before starting the measurement. The message “Real Time” is dis-
played &t 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 Sampting

The external sampling capability of the BP 3562A allows you to synchrenize the instrument's
data acquisition rate to an external signat. For exampie, external sampling frequency can be
derived from the rotational speed of the device under test. To select external sampling, pross
FREQ, then press £ SMPL ON OFF to ON. Press the SAMPLE FREQG softkey and enter the
external sampling frequency. Then connact your external sampling signal (TTL level only) to
the EXT SAMPLE IN rear panel connector. To ensuse 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 output are fied 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 erdered in Hertz, sampling is assumed 1o be also fixed; the frequency of the
sampling signal should be constant, However, if external sampling is on and the sampling
frequency is entered in pulsesirevolution, the sampling frequency may vary without affecting
accuracy. External sampling frequencies cannot be greater than the internal sampling fre-
guency, which is nominally 256 kHz.

The horizontal display units depend on the type ¢f 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 currenily showing Hertz, the units change to orders. Orders are
displayed when variable sampling is selected. Use the Orders (Revs) softkey inthe UNITS
ment 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, decreaseas as you decrease the sampling frequercy. To avoid aliasing problems,
you should use a ratio synthesizer or some other device 10 keep the sampling frequency close
to 256 kiz or make sure there are no frequency components in the input greater than V2 the
sampling frequency. The maximum span at a given sampling rate is 2.566 times the value
entered with SAMPLE FREQ. There is no trigger delay correction for external sample frequen-
cies below 0.6 Mz. Measurement results are uncalibrated when using external sampling.
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THE SOURCE QUTPUT IN THE LINEAR RESOLUTION MODE

The source is used to stimulate devices under test. The HP 35624 offers five source outputs in
the linear resolution mode: random noise, burst random, periodic chirp, burst chirp, and fixed
sine. The source is band-imited (at spans > 160 mHz) to maintain constant power with respect

to the frequency span selected and minimize out-of-band excitations.

Selecting a Source Quiput

The source cutputs are described and compared after the Tollowing discussion of the source
menu. To select a source output and set its amplitude level, press SOURCE ‘o display the

following menu:

SOURCE
LEVEL

DC
OFFSET

SOURCE
OFF

RANDOM
NOISE

BURST
RANDOM

PRIODC
CHIRP

BURST
CHIRP

FIXED
SINE

Allows you to set the amplitude level of the source Use the
Entry group to set the level between OV and + 5V Note
that the combinad ac plus de level is limited to + 10V, The
default level is OV

Allows you to add a positive or negative offset to the
source output signal. The offset is limited 1o 10V minus the
source level; the combined ac and de level is limited

to £ 10V

Turns the source output off. if source protectionis on,
the source ramps off gradually. See “Source Protection”
following this menu.

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

Selects the burst random output and allows you to enter
the burst percentage from 110 99%. The default is 70%%.

Selects the periedic chirp output.

Selects the burst chirp output and allows you to enter the
percentage of the record containing the burstfrom 11o
9995, The default is 70%.

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




THE SOURCE QUTPUT IN THE LINEAR RESOLUTION MODE

Why Five Different Source Outputs?

Selection of a2 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 fo obtain a copy.

Rardom noise suppilies true random noise at the selected level across the selected frequency
span. Random noise is often used to cbitain a fast, linear 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 rechuce leakage. Random naise does net characterize nonlingarities because the device
under test is excited differenty each time record, so averaging over a number of time records
tends to 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 cceur.

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 ¢an be avoided. # the
systermn’s response decays 1o 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 avolded, 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 1 is periodic in the time record, no windowing is
required. The pericdic chirp can characterize nonlinearities because the device under festis
excited in exactly the same manner every time record, and the nonlinear distortion averages o
its mean value (it dees 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 nearsst integer multiple of Af. Chirps cannct 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 tme 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 o 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 tcp—ses “SeEeCtmg Win-
cows" 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 fo do this.

Table -2  Summary of Source Output Characteristics

Random Burst Periodic Burst Fixed
Noise  Random  Chirp Chirp Sine

Need window? yes no no no sometimes
(HANNY (UNIFRM) (UNIFRM) (UNIFRM)  (FLAT
TOP,
HANN)
Characterizes
nonlinearities? no no yes yes ves

Reduces effects of
nonlinear distortion on

measurement? yes yes no no ne
Signat-to-noise ratio? fair fair high high  very high
Peak-1o-rms ratio? fair fair high high  veryhigh

Source Protection

Switching scurce types or changing the output evel can potentially damage devices under
test. To help you avoid this, the HP 3862A offers source protection. Protection causes the
source o ramp from its current level to the desired level, rather than changing instantaneousty.
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 de 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 1o enter the ramp time for the source 1o 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 meny.

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

When you change source types with protection activated, you must reenter the scurce level.
This exira step, together with the ramp time, prevants you from supplying an unexpectad
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

SELECTING WINDOWS

Windows are time domain functions that reduce the effects of leakage, the smearing of energy
across the frequency spectrum, L.eakage is caused by signals that are not periedic in the tme
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 35624 offers six windows: Hann, fiat 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 tc display the following menu:

HANN Selecis the Hann window for both channels.
FLAT Selects the flat top window for both channels,
TOP
UNIFRM Selects the uniform window for both channsis,
{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
SAVDA 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 foliowing menu:

FORCE Selects the force window for Channal 1; enter the width
CHAN1 using the Entry group.
EXPON Selects the exponential window for Channal 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

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

1. Narrow band
correction factor = 1.5
{area under square cf line shape)

2. Amplitude acouracy
uncertainty upto1.5dB

3. Normatlized in frequency domain

32dB 4

1, up o 1.5 dB error

frequency frequency

Figure1-14 The Hann Window

The Flat Top Window

The fiatt top window compensates for the amplitude inaccuracy of the Hann with its slightly
fiatter 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. Ampiitude accuracy
uncertainty up tc 0.1dB

3. Normalized in frequency domain

X

up to 0.1 dB error

frequency frequency

Figure1-15  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, itis normally used
only with functions that are sef-windowing, such as transients and bursts. The uniform window
has ampitude accuracy unceriainty up to 3.9 dB,

The Force Window

The force window passes the first part of the time record and attenuates the last part, as shown
in figure 1-18. The width you enter after pressing FORCE CHAN 1 or FORCE CHAN 2 dater-
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.

1.1 = time eniered after
pressing FORCE CHAN 1
or FORCECHAN 2

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

average value

0.0

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 117,

1. Calculation used to create
window is e-¥r

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

is fime record length.

time

Figure 117 The Exponential Window

If you have selected a frequency response measurement with the force window on one chan-
nel and the expenential on the other, the channel with the force window selection is multiplied
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
gxponentlal window on
channel 2.

3. the exponential window is
stilf applied to the mean
value levei after the force window.

{ time

Figure 1-18 The Combined Force and Exponential Windows
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The User-defined Window

Setecting USER SAVD 1 forces the HP 3562A 10 use the time waveform stored inthe SAVE
DATA #1 data block as the window. This feature aliows you 1o apply your own wavelorm as a
window. Thers 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 technigue, please refer to “Saving and Recalling States
and Traces’ in Chapter 8.

2. Synthesize a frequency response curve, fransform 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 FET math
function.

3. Create a waveform on an external controlier and transmit it over the HP-IB. For
information on this fechnique, please refer to the HP 35624 Programming
Manual

The user window is mutiplied 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 aliows you to view the effects of the force and exponential windows on ime
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 dofted line representing the window.
When it is readly, 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
whils previewing: ihe 1 and 0 keys represent YES and NO if the analyzer is not specifically
iooking for a numaeric 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
rancom and periodic. Averaged measurements can yield either higher signal-to-noise ratios or
improved statistical accuracy (see “‘Linear versus Power Spectrum Quantity Averaging”’

tater 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
AVGES

| ava
OFF

STABLE
(MEAN)

EXPON

PEAK
HOLD

CONT
PEAK

Allows you o set the number of averages, from 1o

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

Turns off al averaging functions, If this is pressed while an
averaged measurement is in progress, the measurement
pauses. See ""Measuremenits with Averaging Gff" foliow-
ing this menu,

Selects stable averaging.

Selects exponential averaging.

Selects the peak hold function.

Selects the contingous peak function.

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

Displays the next level of the AVG menu.

1-32
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If a nor-averaged measurement s In progress, selecting an averaging type starts the measure-
ment, Pressing NEXT displays the next level of the menu:

OVLRPY%

OV REJ
ON QFF

FST AV
ON OFF
PRVIEW
OFF

MANUAL
PRVIEW

TIMED
PRVIEW

RETURN

Allows you to set the overlap percentage from O to 20%,
using the Entry group. Tha default is 0%,

Selects automnatic overload rejection.

Selects fast averaging.

Turns the preview functions off.

Selects manual previewing.

Selects imed 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 perceniage you may
have entered. Gverload rejection and praviewing 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, = D,
n
where A, = cumulative average

D, = gquantity”
n = number of averages

*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 maore than old to maintain a moving average, rather
than the cumulative result provided by stable averaging. [t displays the result of each intermedi-
ate average (it fast averaging is off). Exponential averaging continues untl the measurement is
paused. The number of averages is stil important with exponential averaging because the
weighting of new versus old data is dependent on the number entered with NUMBER AVGS,
Asthe 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-
tlal averaging constant. For example, if 25 averages are requested, the meastrement uses 32
{(2%). Exponential averaging is calculated with the following formula;

A, ={=20A + 21D,

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

*quantity is time 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 20 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 untit 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 exarmple, 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 o frequency drift.

Chanter 1—Usina the Linear Resolution Mode



Chapter 1—Using the Linear Resolution Mode
AVERAGING IN THE LINEAR RESCLUTION MODE

If PAUSE CONT is pressed while the measurement is in progress, the measurement stops at
the completion of the current average. it 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 HPP 3562A offers both linear and power spectrum quantity averaging processes for stable
and exponential averaging. For linear averaging (TM AVG ON), the averaged guantity isthe
fime record. For power spectrum quantity averaging (TM AVG OFF), the averaged quantity is
the power spectrum, frequency response or correlation, depending on the measuremeant,
Table 1-3 summarizes the advantages and disadvantages of the two types,

Table 1-3  Linear versus Power Spectrum Function Averaging

Power Spectrum Quaniity i.inear
Statistical spectral estimate No statistical spectral estimate
(broadband noise) {deterministic signals only)

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 componenis
average 1o their mean values

Does not require a synchionized Requires a synchronized trigger in fixed

trigger relation to the signat

if you need 1o extract a small periodic signal (in the time domain) from noise but don’t have g
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 scme peint, the time record length and the amount of time the analyzer needs to process
each record are equal. i you continue fo 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 ofd and new data.

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

The HP 3562A allows overlap processing from 0 to 90% of the time record. The default at
power-on and after reset is 0%. Overlap processing is applicable onby 1o free run triggering
{see "Setling Up Triggering” in Chapter 7). To make the selection, press AVG, followed by the
NEXT softkey, followed by the OVRLPY% 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 record length is
decreased, less and less overlap can be achieved. For example, if you enter an overlap of
50% and & frequency span of 2 kHz (400 ms record 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 cverlap percentagss, 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 equai to the selected percentage. Note that the pércentage shown applies to the
last two records only,

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

Chapter 1--Using the Linear Resolution Mode
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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 distorts the measurement if it is inciuded in the
average. To avoid this, the HP 3562A can automatically refect any time records containing
such data. To select overload rejection, press AVG, foliowed by the NEXT softkey, then press
the OV REJ ON OFF scftkey to ON. The message “'Data Rejected” is displayed when a record
is rejected. If records are rejecled, the analyzer continues to measure and average until it
collects the requested number of undistorted records.

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 calcutated. 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 is in
effect. To select fast averaging, press AVG, followed by the NEXT softkey, then press the FST
AY ON OFF softkey to ON. Fast averaging can be activated and deactivated during a meas-
urement, allowing you to check the measurement's progress, Fast averaging can be used only
with stable and peak hold averaging.

NOTE

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

Previewing

Previewing gives you the option of approving each time record before it is included in the
average. The HP 3562A offers both manual previewing, which pauses indefinitely until you
answar with the YES {1} or NG (0} keys; and timed previewing, which pauses for a specified
time then automatically includes each record i you do not reject it. To select previewing, press
AV G, foliowed by the NEXT softkey. To select manual previewing, press the MANUAL
PRVIEW softkey; to select timed previewing, press the TIMED PRVIEW softkey and enter the
number of seconds you wish the instrumant 1o pause while you decide on each record. Note

that you must select an averaging type to use previewing (i.e., previewing cannot be used with

unaveraged measurements).
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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 derfved and how they differ from measure-
ment and fittered input displays. These displays can be viewed at any tme, even if the
measurement is completed 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 seting the input range. To
select these displays, press VIEW INPUT to display the following menu:

INPUT
TIMET

INPUT
TIME2

INPUT
SPECH

INPUT
SPEC2

VIEW
OFF

Displays the time domain data on Channel 1,
Displays the time domain data on Channet 2.

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

Displays the full-span frequency spactrum (FFT) of the
Channel 2 time domain data.

Disables updating of the view input displays,

These are instantanecus displays of the input signals; the data they show are not necessarily
included in a measurement, The window used to compute linear spectra is labeled at the top

of the frace.
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“USING THE LOG
RESOLUTION MODE

PURPOSE OF THIS CHAPTER

The purpose of this chapter is to show vou the details of using the HP 3562A's log resolution
mode. For an introductory discussion of the uses of this mods, please refer 1o the User's Guide
at the beginning of this manual.

This chapter shows you how to:

1. select measurements and displays
2. set frequency spans

3. set up the source

4, set up averaging

5. view the input signals

To kaep track of whare you are while satting 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 38624 in the log resclution mode, press MEAS MODE. When its menu
appears, press LOG RES. No menu appears after you press this softkey, but the instrument
configures iiself to the log resolution mode.

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

Frequency spans are fimited 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 1o log resolution. {Delayed trigger-
ing can be used when measuring throughput files from disc; see Chapter 6 for more
imformation.)

Filtered time and filtered spectrum displays are not availabie.

The log resolution mode is optimized for wide-band frequency response measurements. The
trade-off required is a loss of accuracy in powsr spectra of discrete frequencies,

Chapter 2 &
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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 1o read this section, itis importanrt to understand the measurement process when
interpreting overlap processing and real ime bandwidth in the log resolution mode.

To understand how the HP 3562A maasures with log resclution, start with a one-decade
examnple, at the 10 Hz 10 100 Hz span. The analyzer's first step is o make an 801-point inear
resolution measurement from O 1o 100 Hz. (This 0 Hz start frequency is important for multi-
decade measurements) It then takes the 720 points from 10 Hz 1o 100 Hz and combines these
to produce 80 lngarithmically-spaced lines for the decade. The number of linear points com-
bined to produce one log poirt increases logarithmically from log fine 1to log line 8C. The

shape of the log resoluticn window varies from the beginning of the decade to the end; figure
2-1 shows a repraseniative window,

Mag (dB)

1 I A A 5, i I b Il ¥. ]
48 41 42
Line MNumber

Figure 21 The Log Resolution Window

When wa increase the span to perform multi-decade measuremeants, the log resclution 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 0 Hz,
the data are all resl and we have one side of the filter avallable for cther tasks. (This explains why
the initdal linear resolution measurement always starts at 0 Hz.) Log resolution takes advaniage

of the available channsgt by sending the first decade through one side of the filter and alt higher
decades through the other side.

2.2
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In a 3-decade measurement, for exampls, 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 Channet 2 are
active.} It is possible 1o 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 ime records) can be measured in less time than the lowest. Figure 2-2
iflustrates this action on a 3-decade span from 10 Hz to 10 kiHz.

decade #

next measurement
12

2, L3

I 1

—— s e ks b e

Figure 2-2  Log Resolution Parallel Processing

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

The same constraint applies to RTBW. In log resoluiion, only one-decade measuraments can
be made in real ime. Referring to figure 2-2 again, any portion of the inpuit 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 anc RTBW are discussed individually in “Frequency Spansin the Log
Resolution Mode™ tater in this chapter.

23
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SELECTING LOG RESCLUTION MEASUREMENTS

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

FREQ Selects the freguency response measurernent.
RESP
POWER Selects the power spectrum measurement.
SPEC
CH182 Activates both channgls,
ACTIVE
CHA1 Activates Channel 1.
ACTIVE
CH2 Activates Channel 2,
| ACTIVE

First choose the measurement, then the active channel{s). For example, to measure a nower
spectrum on Channet 1, press POWER SPEC, then CH 1 ACTIVE. Keep i mind that Tor
averaged measurements these two selections must be made befors the measurement is
started. If you want to change efther selection, the measurement must be restarted. The
dualchannel FREQ RESP measurement automatically selects CH1&2 ACTIVE.

The next two sections of this chapter discuss these two measurements and their associated
displays. Each measurement offers additonal displays derived from the measured data.
Displays can be selected before, during or after measurements.

2.4
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THE FREQUENCY RESPONSE MEASUREMENT

The frequency response measurement, often called the "transfer function,” isthe ratic of a
systern’s output 1o its input and provides both magnitude and phase information as a function
of frequercy. (The phase response can be viewed by pressing PHASE in the COORD menu)
Inthe HP 3562A, the signal on Channel 1is assumed to be the systern'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 measurement, press MEAS DISP to display the following menu;

FREQ
RESP

COHER

POWER
SPECH

POWER
SPEC2

CROSS
SPEC

AUIO
MATH

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

Calculates and displays the coherence of the frequency
reSponse measurement.

Displays the power spectrum measuraed on Channel 1.

Displays the power spectrum measured on Channel 2,

Displays the cross spectrum,

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.

The-following accuracy specifications apply 1o log resolution fequency response

measurements:

Amplitude: £+ 0.2dB

Phase: + 0.5 degrees
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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:

Hy =§3<sz

K

where: G, s the Cross spectrum
G, isthe Channel 1 power spectrum

Figure 2-3 shows the response of & filter as characterized with the frequency response display.
This exarnple used the default coordinates and units; refer o 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 Ccherence Display

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

- caxx(ayy
where: G, is the cross spectrum
G,y * isits complex conjugate
G, is the Channel 1 power spectrum
G,y is the Channel 2 power spectrum

itis an indication of the statistical validity of a frequency response measurement, Coherence is
measured on & 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 frecuency responss
function. To select this display, press MEAS BISP, followed by the COHER softkey.

Figure 2-4 shows the coherence of the freguency response function shown in figure 2-3,
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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 signai 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 SPECT or
POWER SPEC2 softkays.

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;

where: F, ™ isthe Channel 1 linear spectrum’s complex conjugate
F, isthe Channel 2 finear specirum

The cross spectrum shows the amplitude product of the two spectra and the phase difference
hetwesn 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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THE POWER SPECTRUM MEASUREMENT

The power spectrum measurement shows the input sighal in the frequency domain. ltis
computed by multiplying the FFT of the signal by its complex conjugate:
=FF *

XX XX

G

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 net requlire the ¢ross spectrum calculation and is therefore faster. 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 foliowing menu:

POWER Displays the power spectrum measured on Channet 1.
SPECH {This softkey appears if Channel 1is activa)
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 8. Note that this softkey label
might be replaced by a user-defined label.

Several accuracy specifications apply to log resoiution powsr spectrum measurerments. The
initial measurement accuracy is + 0, ~ 0.2 dB. Added to this are the Hann window used in the
next stage of the measuremeant, which has amplitude errors upto +0, -1.5dB, and the
process used to combing linear resolution lines can contribute up to + 0, ~1.76 dB error.
Nexi, the adjustrment needed fo compensate for the fact that the discrete frequency fines do
not always coincide with ideal log bandwidths can contribute upto +1.72, ~2.30 dB. The
maximum overall potential erroris +1.72, -5.76 dB,

These specifications apply only 1o log resclution power spectrum measurements. This error in
the power spectrum measurement occurs because the log resoiution mode is optimized for
broadband frequency response measurements. The log resolution frequency response meas-
urement has amplitude accuracy 1o +0.2 dB and phase accuracy to + 0.5 degress. If you
need to measure power spectra accurataly, use the linear resciution mode.

2-9
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The power spectrum dispiay is selected by pressing MEAS DISP, followed by the POWER

SPECT or POWER SPEC? softkeys. Figure 2-6 shows an example of the power spactrum

measurement and display.

The Power Spectrum Display

THE POWER SPECTRUM MEASUREMENT
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Figure 26 The Power Spectrum Display
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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 10 100 kiz.
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:

rREQ Allows you to set the frequency span, from 110 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 kHz, using the Entry group.
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FREQUENCY SPANS IN THE LOG RESOLUTION MODE

Table 21 Frequency Spans in the Log Resolution Mode

Span
{in decades) 1 2 3 4 5
Start
Freguencies Stop Frequencies
0.1 Hz 1 Hz 10 Hz 100 Hz 1 kHz 10 kHz
0.2Hz 2Hz 20 Hz 200 Hz 2 kHz 20 kiHz
0.5H:z 5Hz 50 Hz 500 Hz 5kHz 50 kiHz
1Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kHz
2 Hz 20 Hz 200 Hz 2 kHz 20 kHz e
5 Hz 50 Hz 500 Hz 5 kHz 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 1kHz 10 kHz 100 kHz - —
200 Hz 2 kHz 20 kHz — e —
500 Hz 5 kHz 50 kiHz — — —
1 kHz 10 kHz 100 kHz — o —
2 kHz 20 kHz — - — —
5 khkiz 50 kiHz — — — e
10 kHz 100 kHz e e — -
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Chapter 2—Using the Log Resolution Mode
FREQUENCY SPANS IN THE LOG RESOLUTION MODE

Real Time Bandwidth

The real time bandwidth (RTBW) is the maximum frecuency 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 resclution 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 QUTPUT IN THE LOG RESOLUTION MODE

THE SOURCE QUTPUT IN THE LOG RESOLUTION MODE

The source is used o simulate devices under test, The HP 3562A offers two source outpuits
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 fo the frequency span
selected and out-of-band excitation is minimized.

Selecting a Source Qutput

Pressing SOURCE displays the following menu:

SOURCE
LEVEL

DC
OFFSET

SOURCE
OFF

RANDOM
NOISE

FIXED
SINE

Allows you to set the amplitude level of the source Use the
Entry group to set the level between — 5V and +5Y. Note
that the combined ac plus dc level is imited to £ 10V, The

default level is OV.

Allows you 1o add a positive or negative offset constant to

the source output signal. The offset is limitad t0 10V minus
the source level; the comuined ac and dc level isfimited to
10V,

Turns the source output off. If source protection is on, the
source ramps off gradually. See "“Source Protection” fol-
towing this menu.

Selacts the random noise output; this is the default selec-
tion at power-on and after resetiing.

Selects the fixed sine output and allows you fo enter the
fraquency from 64 uhz 10100 kHz; the defaultis 125 Hz.

Why Two Different Source Qutpuis

Handom noise supplies trus random noise at the selected level across the selected frequency
range. Random noise is often used 1o obtain & fast estimate of a syster’s frequency response
at the current operating point, Random noise does not characterize nonlinearities because the
device under test is excited differently each measurament, so averaging over a number of fime
records tends to reduce the effects of nonlinear distortion in the measurernent. Note that enter-
ing a source level in volts peak sets the maximum noise peak that is likely to occur.

214
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Chapter 2—Using the Log Resolution Mode
THE SQURCE OUTPUT IN THE LOG RESOLUTICN MODE

Fixed sine supplies a constant frequency sine wave at the specified source fevel. A fixed sine
outputis used to excite a device under test at a single frequency,

Selection of a source cutput depends on the nature of the device under test, time versus
accuracy trade-offs, and your measurement ebjectives. For example, if you want a fast meas-
urament covering the entire frequency range of the network simultaneously, random noise
shouid be used. If you wanit an accurate response measurement at one particular frequercy,
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: it the source is turned on or off or the measurement mode,
source output type, frequency span, source level, or de offset is changed.

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

PROTCT Activates source protection.

ON OFF
RAMP Allows you to enter the ramp time for the source 1o turn off
TIME or change levels. Ramp time is stored in nonvelatile mem-

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

RETURN Redispiays the SPCL FCTN menu.

The state of PROTCT ON OFF and the value of RAMP TIME are not affected by resst or
powsr-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 de offset with the Entry
knob defeats source protection.
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AVERAGING IN THE LOG RESOLUTION MODE

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 haold 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 AYG menu.

Setting Up Averaging

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

NUMBER
AVGS

AVG
OFF

STABLE
(MEAN)

EXPON

PEAK
HOLD

CONT
PEAK

NEXT

Allows you set the number of averages you wang, from 110
32 767, using the Entry group. The number of averages
can also be entered immediately after AVG is prassed.

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

Selects stable averaging.

Selects exponential averaging.

Selects the peak hold function.

Selecis the continuous peak function,

Displays the next leval of the AVG menu.

Selecting an averaging type starts the measurement.

Pressing NEXT in the AV¥G menu displays the next level of the menu:

OVLRPY%%

OV REJ
ON OFF

FST AV
ON OFF

RETURN

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

Selects automatic overload rejection.

Selects fast averaging.

Redisplays the first lavel of the AVG menu.
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AVERAGING IN THE LOG RESCLUTION MODE

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 pessibie ovarlap percentage, regardiess of the percantage you may have entered.
Qveroad rejection is ignorad 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 resuit 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:

D
A, =—"
" n
where A, = cumulative average
D, = current quantity

o
|

= number of averages

Exponential averaging weights new data more than old to maintain a moving average, rather
than the cumulaiive result provided by stable averaging. It displays the result of each intermedi-
ate average (if fast averaging is off). Exponential averaging continues untl 32 767 averages
have been taken or the measurement s paused. The number of averages is still imporiant

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

the number enterad 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
ottwo (2, 4, 8,16 ete.) as the number of averages. For example, i 25 averages are requested,
the measurement uses 32 (25). Exponantial averaging is calculated with the faollowing formula:

A, = = 2-0A + 27D,
‘where: A, = cumulative average

D, = current quantty
n = number of averages

i

It

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. i stops after the selected number of measurements have been made,
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AVERAGING IN THE LOG RESOLUTION MODE

The peak continuous function performs the same operation as peak hold exceptit con-
tinues indefinitely until paused by the user.

Sefecting 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,

¥ PAUSE CONT s pressed while the measurement is in progress, the measuremnent stops at
the completion of the current average. i 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.

Overiap Processing

Overiap processing analyzes dala in segments containing part old data and part new data. It
offers the acivantage 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 80% of the
time record. The default at power-on and after presetting is 0%%6. In the log resolution mode,
overlap processing applies only to the lowest decade in multiple-cecade measirements.

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

In some cases, the analyzer canngt achieve requested overlap percentages (this is a function
of time record lengih). 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 Appiication
Note 243. Copies may be obtained from your HF Sales
Representative,

Overioad 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 i is inchided in
the average. To avoid this, the HF 3562A can automatically reject any time records containing
such data. To select overioad rejection, press A¥ @G, followed by the NEXT softkey, then press
the OV REJ softkey 1o ON. The message ""Data Rejected” is displayed when a record is
rejected. f records are rejected, the analyzer continues to measure and average untl £ collects
the requested number of undistorted records,

218
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AVERAGING IN THE LOG RESOLTION MODE

Fast Averaging

Fast averaging causes the HP 3562A to measure and average as fast as possibie 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 caiculated; the message "Fast
Averaging’ is displayed in the lower right corner of the screen to advise that fast averaging isin
effect. To activale 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.

219
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VIEWING THE INPUT SIGNALS

The VIEW INPUT key aliows 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 verity the presence of input signals or to compare an input
signal with & measurement display. The view input displays are also helpful when manually
sefting the input range. To select these cisplays, press YIEW INPUT 1o display the following
mentt:

INPUT Displays the time domain data on Channel 1,
TIMET
INFPUT Displays the time domain data on Channel 2.
TIME2
INPUT Digplays the full-span frequency spectrum (FFT) of the
SPECH Channel 1 time domain data.
INPUT Displays the full-span freuency spectrum (FFT) of the
SPEC2 Channel 2 time domain data.
VIEW Disables updating of the view input displays.
CFF

if you are unable to obtain a measurement display, it is helpful fo select the input time displays
1o ses if & signal is actually reaching the instrument. In the log resolution maode, the input
spectrum disptays show the full-bandwidth signals transtormed to the frequency domain with
the FFT using the Hann window, Note that these are displayed in linear resolution.
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Chapter 3

7 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 made,
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 resclution, 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 fo:

1. set up the swept sine receiver

2. set the frequency span and resolution

3. set up the swept sine scurce

4. set up averaging and integration

5. use the four automatic features in swept sine

6. select measurement displays

7. view the input signals

To keep track of whare you are while setting up measurements, fold out the measurement
setup checklist 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 10 set up the swept sine receiver, as
explained inthe next section.



e IRT O WD R LW OWICRA OH D VUG

SETTING UP THE SWEPT SINE RECEIVER

SETTING UP THE SWEPT SINE RECEIVER

3-2
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The swept sine receiver measures the output of the system under test and compares it o the
input applied by the source. To set up the recelver, press SWEPT SINE inthe MEAS MODE
menu. This displays additional softkeys at the botiomn of the MEAS MODE menu:

LINEAR Selects a inear sweep.
SWEEP
See "Linear and Log Sweeps”’
foliowing 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 “Aute Gain”
SELECT following this menu. (This softkey appears only when A

GAIN ON OFF is ON.)

Linear and Log Sweeps

The choice between LINEAR SWEEP and LOG SWEEP must be made before the measure-
ment is started. (Any time you press the yellow START key the sweep starts again.) If a trace s
originally measured or synthesized with finear resolution then converied o a log scale using
the LOG X coordinates, points in the resultant trace will nat be distributed proportionately. To
achieve true log distribution, the original frace 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 (o linear or log valuss {i.e., Herlz or octaves/
decades) when the sweep type is changed.
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Auto Gain

The auto gain feature causes the HP 3562A to vary the source level in order to mainiain a
constant ampliticde on one of the input channels. You can select either Channet 1 or Channet 2
as the reference. In addition, you can specify the reference level for the selected channel,

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

CAUTION

Figure 3-1 shows the operation of the auto gain feature.

The HF 3562A°s auto gain feaiure is designed fo exciude 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.

.
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Source Level

v
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On User-Defined
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gz -7 Soutce Levei
<\\ at Maximum

-

Has
SBource Levet
Adjustment Switched
Direction While
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Figure 31 Auto Gain
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SETTING UP THE SWEPT SINE RECEIVER

Press A GAIN ON OFF to ON to display the A GAIN SELECT softkey. Pressing A GAIN
SELECT displays the following menu:

REF Selects Channet 1 as the reference channel; see ' The
CHAN1 Reference Channel” following this menu,
REF Selects Channel 2 a5 the reference channel; see “The
CHAN 2 Reference Chanrel” following this menu.
REF Used to enter the reference level for the reference chan-
LEVEL nel: see “The Reference Channel" following this menuy.
SOURCE LUised to enter the source limit value; see “Limiting the
LIMIT Source Cuiput” following this menu.
RETURN Redisplays the MEAS MODE menu.

The Reference Channet  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 level can be maintained to the
system under test. By selecting Channel 2 as the reference, a constant signal ievel can be

mairtained at the outplt of the system under test. The reference level can be set from 5 my
1o 31.5 Vpk

Limiting the Source Cuiput Because autc gain can adjust the scurce output level to
maintain the reference level, it is sometimes necessary to place a limit on the source level,
This may be needed to fimit input levels (fo prevent damage to the system under test) or cut-
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 changes in 5 my
increments.)

3-4

Chantar 2L leinn tha Qwant Qina Mnors



Chapter 3—LUsing the Swept Sine Mode
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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 uhz o 100 kiHz.
Unlike the other three measurement modes, there are no preset spans in swept sine. Fressing
FREQ displays the lollowing menu:

FREQ
SPAN

STARY
FREQ

CENTER
FREQ

S

STOP
FREQ

RESLTN
RESLTN
AUEIX

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 freguency, not less than 64 uHz,
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
kiz, using the Entry group. Note that the stop frequency
cannot be specified lower than the start frecuency.

Used to set the sweep resclution; 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 dupticatedin
the SOURCE menu so that you can change the sweep
rate while the sweep is in progress. See "Sweep Rates

and Resclution’ following this menu.

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

some or al of the others,

To sirnplify 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 exampls, to
set up span from 100 Hz te 200 Hz, you can press FREQ SPAN followed by 100, 200 Hz.
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FREQUENCY SPANS IN THE SWEPT SINE MODE

3-8

LM b 13

Sweep Hates and Resolution

The sweep rate determines the speed ai which the measurement sweeps across the given
frequency span. The resolution defines the distance between measurement poinisin the fre-
auency domain. The rate and the resoiution are inversely proportional, resulting in a trade-off
between measurement time and resolution. Consequently, fast measurements risk iosing data
that fali between measurement points. Note that defining resolution in Hz/paoint or in points/sweep
are two ways of accomplishing the same result. For example, a frequency span of 500 Hz

with 100 points/sweep vields 5 Hz/point. Table 341 shows the available resolution settings.

Table 31  Resolution Settings in Swept Sine Mode (points/sweep)

10 100 4000 10400
16 160 4800 11200
20 200 5600 12000
25 400 640G 12800
32 800 7200 13800
40 160C 8000 14400
50 2400 8800 15200
80 3200 8600 16000

Figure 3-2 shows a band-pass filter maasured with 1 Hz/point resalution and again with 10 Hz/point
resclution. 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 {EsP
24.6["

/ Trace Grids Not Plotted for Clarity
g.0|

/oy \
Better Characterization of Network

- Due to increased Resolution.

a8

Poor Characterization Due to
Coarse Resolution.

-40.0

1 | ] |
48, 87325k Hz 50, 12388k

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 BOURCE 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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SETTING UP THE SWEPT SINE SOURCE

Auto Resosiution

Auto resoiution, 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 resonance, for example, without stowing the overall meas-
drement 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.
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Does Change
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Transfer Function
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Adiust Spacing To Resolution
Anticipate Ghange Greater Than 100X
at Next Point Specified
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Yes
Accept Data.
Move {0 Next
Measursment Point Set e 100X
{increment Current Point Specified Resolution
By Cne}

Swesp
Finished
?

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

SETTING UP THE SWEPT SINE SQOURCE

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

SOURCE Used to enter the amplitude level of the source, Use the
LEVEL Entry group to set the level batween —5Y and + 5V
DC Allows you o add a positive or negative de offsetto the
OFFSET source output. The offset is limited 1o 10 volts minus the
source level; the combined ac and do level islimited to
+ 10 volts.
SOURCE Disables the source output. If source protection is on, the
ON OFF source ramps off gradually. See “Source Protection™

following this menu.

SWEEP Causes the measurement 1o sweep up in frequency, from
up the current sweep position to the specified stop
frequency.
SWEEP Causes the measurement 1o sweep down in frequency,
DOWN from the current sweep posttion o the specified stop
frequency.
SWEEP Stops the sweep at the current measurement point. The
HOLD instrument continues to measure and display the meas-

ured value, but the sweep does not continue untit SWEEP
UP or SWEEP DOWN is pressed. See*"Sweep Hold ver-
sus Manual Sweep” tollowing this menu.

MANUAL Allows you to move the measurement point with the Entry

SWEEP group knob. The instrument then measures at the point
— you selected. See "Sweep Hold versus Manual Sweep”
following this menu.

SWEEP Allows you to set the sweep rate. This softkey is identical
RATE 1o 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 thig chagter 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. # measures the signal at the given point, calculates the specified number
of averages, then takes a new measurement ai the same point. This cycle continues indefi-
nitely. Keep in mind that sweep hold does not accumulate averaged data; each measurernent
is replaced when the next measurement is completed.

3-8
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SETTING UP THE SWEPT SINE SCURCE

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
hotd. Contrary to swesp hold, manual sweep does accumulate measurement data in one
COMiiNUoUs average. You can also enter a measurement frequency for manual sweep directly
using the -8 keys.

Source Protection

Switching source typas or changing the output level can potentially damage davices 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 instantanecusly.
When active, ramping ccours 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 de offset is changed. '

‘1o activate source protection, press the 8PCL FOTN key foliowed by the SOURCE PROTCT
softkey to display the following menu:

PROTCT Activates source proteciion.

ON QFF
RAMP Allows you to enter the ramp time for the source to turn off
THE 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 fypes with protection activated, you must reenter the source level.
This extra step, together with the ramp time, helps prevent you from supplying an unexpectad
excilation fo a device under test.
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AVERAGING AND INTEGRATION IN THE SWEPT SINE MODE

The HP 3562A allows you to contral both the integration time and the number of averages per
point. Pressing AVG displays the following menu;

NUMBER Used to enter the number of averages per point, from 11o
AVGS 32 767. See “Selecting the Number of Averages” follow-
ing this menu.
INTGRT Used to enter integration time, from1msto 32 767 s.
TIME Defaultis 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 inthe dispiay.

FIXED Deactivates auto integration.
INTGRT

Setecting 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 1o
rmake 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 difficutt o select optimum integration time for an entire sweep (integration
increases needed at one point may unnecessarily slow the sweep at other poinis), 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 auio integration is on {AUTO INTGRT
is active), integration time can vary between a set minimurn of about 500 ms to the maximum
Hime you enter with INTGRT TIME. Figure 3-4 shows the operation of auto integration,

3-10
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AVERAGING IN THE SWEPT SINE MODE

Enter the variance threshold with AUTO INTGRT, Auto integration wili 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, # 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 time that each point is measured. Because the HP 35624
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 refection and increased signal-fo-noise 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 equat to or greater than one. Due to settling
considerations, if the algorithm detects a significant change in variance between points, it
discards the tast point, then remeasures it.

Start Sweep\

Measura Point
Using Minimum
integration Time
{Approx. 0.3 Sec)

la

Is
Currenl
Integration Time
= 3X Minimum
Integration
Time

Calculate Transfer .
Fynction Varlance CO:;“SUE In;egrgtmg
Al Given Point urrent Point

Is
Variance
Below tser
Vatue
7

is

Integration Time
= User Set

Value
?

Yos

Accept Data,
Move 1o Next
Measurement Point

Swean
Finishad
?

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,
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[Overflow) Up 4 48
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tntegration Adust Range
.0
Ta Fipigh Down 4 4B T
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Integration
Tima <
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Did [apuat

Level Fall

Below HaH

Fange
bl

Yas

Accept Data, Discard Data From j
Move 10 Next Current Point.
Measurament Point

Set Range
{increment Gurrent To Minimum
Baint By One) A
Mo Eweep
_..( Finishad >
\\\ 7
Yes

Figure 3-&  Autoranging in the Swept Sine Mode

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

1. range
2. integration
3. gain

4. resolution
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THE SWEPT SINE FREQUENCY RESPONSE MEASUREMENT

{This assurmes, of course, that you have activated all four features. Inactive features are
bypassed in the hierarchy.) if any of the features cause an adiustment fo the instrumert, the
current measurement point is discarded and the hierarchy starts over. For example, assume
the instrument is measuring a given point in the sweep. i the range, integration tine and gain
are acceptable (do not require adjustment), but the resolution is found to be too coarse, that
measurement point is discarded. The resclution is then adjusted, the point is remeasured, and
the hierarchy starts over again at autorange. When the measurement passes &l four autormatic
checks, it proceeds o the next point in the sweep.

THE SWEPT SINE FREQUENCY RESPONSE MEASUREMENT

The swept sine mode coffers the frequency response measurement, commonly known as the
“transfer functicn.” This is the ratio of a system’s output spectrum fo its input spectrum and
yields both magnitude and phase as a function of frequency. In the HP 35624, Channel 1
meniiors the input (stimulus), and Channet 2 monitors the oufput (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 following menu:

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

COHER Caiculates and displays the coherence of the frequency
response function; see "' The Coherence Display” follow-
ing this menu.

POWER Displays the power spectrum of the signal on Channet1;

SPECH see “The Power Spectrum Displays” following this menu.

POWER Displays the power spectrum of the signal on Channet 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 calcuiatad 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,

343
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The Frequency Response Display

Figura 3-6 shows the response cf a typical band-pass filter characterized by the frequency

responge 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 cutput power spectrum related to the input spectrum,
according o the following formula;

GG, "
G

where: G, is the cross spectrum
G,, " is its complex conjugate
G, Is the Channel 1 power spectrum
G,, s 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 10 1.0, where 1.0 indicates perfect coherence. Coherence values
less thar unity are caused by system nonlinearities and extraneous noise (mostly the latier 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 vield 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 peint measured during the sweep. Figure 3-8 shows
the individual power spectra used ¢ calcutate 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 velocity as a function of frequency and is often used in acoustic intensity
measurements. Figure 3-9 shows an example of the cross spectrum display,
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Figure 3-8 The Cross Spectrumn Display
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VIEWING THE INPUT SIGNALS

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

INPUT
TIME1

INPUT
TIME2

INPUT
SPECH

INPUT
SPEC2

VIEW
OFF

Displays the time domain data on Channel 1.

Displays the time domaln data on Channel 2.

Displays the fuli-span frequency spectrum (FFT) of the
Channel 1time domain data.

Displays the full-span frequency spectrum (FFTY 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 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-bandwidith signals transformed to the frequency domair with the

FET using the fiat top window:.

3-18
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Chapter 4

“USING THE
TIME CAPTURE MODE

PURPOSE OF THIS CHAPTER

This chapter shows you the details of using the HP 3562A’s time capture mode. For anintre-
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) cperate identi-
cally in the linear resolution and time capture modes. In such cases, this chapter refers you to
Chapter1, “Using the Linear Resolution Made,"” for further details.

This chapter is divided into three parts:

1. sei up the time capture
—select capture channel
-—get capture length
—set frequency span
56t Up the source
—\igw input signais
—setup the inputs
—start capturs
—view the captured data
—view capture header

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

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

the end of this chapter. Note that synthesis and curve fit cannct 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:
fraquency span - )
Angiog . | source stimulus Digital Time Capture Capturing
Sigral range Data Memory Data
coupling
triggering
engineering units|
This operation
initiated by
STARTY CAPTUR
softkey
1 1 .
Affected by: | Tt Measuring Captured Data
Time Capture measurement ﬁ km%m
Memozy window
frequency span "“‘“‘“"“‘"’ 7 r
averaging T ¥
w o
This operation M_aasurement
initixded by Display
STARY
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 captureis
used o record waveforms and to increase the effective real time bandwidth (RTBW) to 100
kMHz. Captured data can then be measured and analyzed at narrower spans.
There are nine steps to setting up atime 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)

8. Set up 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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SETTING UP THE TIME CAPTURE

To put the HP 3562A in the time capture mode, press MEAS MODE. Next, pressthe TIME
CAPTUR softkey fo display the CAPTUR SELECT softkey. Press this to display the following

menu:

START
CAPTUR

ABORT
CAPTUR

CAPTUR
POINTR

POINTR
INCRMT

CAFTUR
LENGTH

CAFTUR
HEADER

RETURN

Starts the time capture,

Aboris time capiures in progress. Note that atleast one
complete record is required for a measurament.

Enables the Kntry group to move the capture pointer. This
is usec when measuring and analyzing captured data.,
The measurement section of this chapter gives instruc-
tions for its use.

Used to enter the knob increment for the capture painter.
This is also covered in the measurement section,

Used to enter the length {up to 10 records) ¢f the capture.
See "Setup Step 2: Set the Capture Length.”

Displays the time capture header, which shows both the
current capture setup and a partial instrument state dis-
play for the data captured. See figure 4-3 for an example.

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 CHH 1
ACTIVE or CH 2 ACTIVE softkey inthe SELECT MEAS menu.

Setup Step 2: Set the Capture Length

The capture can be up to ten records (20,480 samples) long; the fength can be set astime or
as a number of revolutions, points or records. If a vaiue greater than the length of ten records is
entered, the instrument uses tha 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 kiHz). The
length of ten of these records is 80 ms. If a capture length of 90 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.

4-4
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SETTING UP THE TIME CAPTURE

Setup Step 3: Set the Frequency Span

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

FREQ
SPAN

START
FREQ

CENTER
FREQ

ZERO
START

MAX
SPAN

TIME
LENGTH

E SMPL
ON OFF

SAMPLE
FREQ

Used to sef the frequency span. The span can also be
entered immediately after FREQ s 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 (10100 kHz,

Used to set the time record length.

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

Used to enter the extarnal 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 finear resolution mode.
Please refer to “Frequency Spans in the Linear Resclution Mode™ in Chapter 1if you need

more information.
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Setup Step 4: Set Up the Scurce (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 cutput and set its
amplitude level, press SOURCE, which displays the following menu:

SOURCE Used 1o set the amplitude level of the source. Use the
LEVEL Entry group to setthe level between — 5V and + 5V, Note
that the combinad level plus dc offset is limited 1o + 10V,
At power-on and after reset the level defaults to OV.
DC Used to add a positive or negative offset constant fo the
OFFSET source output signal. The offset is limited 10 10V minus the
source level; the combined ac and dg level islimited to
10V,
SOURCE Turns the source off. If source protection is active, the
OFF source ramps off gradually; see Chapter 1 for details.
RANDOM Selects the random noise cutput; this is the default at
NOISE power-on and after reset.
BURST Selects the burst random output and allows you 1o enter
RANDCM the burst percentage from 1to 99%0. The default is 70%.
PRIODC Selects the pericdic chirp cuiput.
CHIRP
BURST Selects the burst chirp output and allows you o enter the
RANDOM percentage contaning the burst from 1to 89%. The
default is 70%.
FIXED Selects the fixed sine output and allows you to enter the
SINE frequency from 84 puHz to 100 kHz. The default is 125 Hz.

The source features in the time capture mode are the same as those inthe linear resolution
mode. Please refer fo "' The Source Output in the Linear Resolution Mode™ in Chapter 1if you
need more information.



SETTING UP THE TIME CAPTURE

Setup Step 5: View the Input Signals (Optional)

The inputs may be viewed 1o 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
TIME1

INPUT
TIME 2

INPUT
SPEC T

INPUT
SPEC2

TIME
RECORD

LINEAR
SPEC

TIME
BUFFER

VIEW
OFF

Displays the time data present on Channel 1.

Digplays the time data present on Channel 2.

Displays the Fourier fransform of the signal on Channel 1,
using the Hanning window,

Displays the Fourier transform of the signal on Channe! 2,
using the Manning window.

Displays one time record outlined in the time buffer dis-
play by the capture pointer. (This softkey is used after the
capture and is discussed in Satup Step 8 later in this
section.}

Displays the linear spectrum of one time record outiined
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 currentiy-selected
window.

Displays the captured time data. Regardiess of the
numbzer of records captured, this display shows the entire
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.)

Disables updating of the view input displays.

The message “'Uncalibrated” that appears with the INPUT SPEC 1 and 2 displays indicates

that these traces have not been corrected by the HP 3562A's calibration routine.

4-7
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SETTING UP THE TIME CAPTURE

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, nat of each record. For the time capture mode cnly, pre-triggering can extend up to
20,479 points (10 records minus one point). The post-trigger imit remains fifty records.

Setup Step 7: Start the Caplure

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
he capture is in progress.

Location of Capture Pointer,
Outlining First Time Record

AwBih. AmSec
Ya=2.073mV

CAP TIM -
3.59?u
m
56 20480 Points (2048 poirtsfecord
/oih times 10 records) Downsampied
H to 1601 Points on Display; All Data
Stili Exist Internally
Raal
W
In This Case Record Length Was
80 ms; Capture Length 10 Records
~3,89
Fud Y 0.0 Ses a00m

Figure 4-2 The Time Capture Display

When the capture is finished, the screen shows the entire capture block comprassed to one
display. The analyzer compresses the dispiay 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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SETTING UP THE TIME CAPTURE

Setup Step 8: View the Captured Data

The capture pointer allows you {o view data in the capture block after the capture is completed.
“The pointer outlings 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
RECCRD 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 finear spectrum
display of the fourth time recorc of the TIME BUFFER display in figure 4-2.

Location of Capture Pointer

Indicated by Pair of Asterisks

and Pair of Dotted Vertical Lines
Xerd78 Hz

CAP TIM BLET
3.99

7 "
Fxd ¥ 5.0 Heh BOG
Tha-73.297 davrag A—-——"“‘L"’— tises Currently Selected Window
CAP LIN SP Time~240m Hann
~50.0
dis E
rma
v BA gl 4
~130 b
Fxd ¥ B Hiz * 1o%

Trace B is Linear Spectrum of the
Time Record Outlined by the Point-
ers in Trace A

Figure 4-3 The Linear Spectrum Display

The tnear spectrum of the fourth record is displayed by moving the capture pointer 1o the
fourth record in time buffer, Access the capture selact menu by pressing MEAS MODE, 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 polnter, rotate the knob, press the
up/down arrows, or enter an value using the 0 - @ keys. The time you enter is the beginning of
the time record (i.e., the left side of the capture pointer band). Note that vou cannot move the
pointsr cloger than one record 1o the end of the time buffer.
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SETTING UP THE TIME CAPTURE

Setup Step 9: View the Capture Header

The time capture header shows the sstup 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,

setup.

labeled “Setup,”’ shows the current capture

Total Number of Points in Capture
{inthis case, 2048 points times 10
records)

Indicate 10-record Capture-
\\ Time Capture Header

LENGTH: " BOOmS

FREG: \ CENTER
8 kHz

REG 1.GTH

8¢, 0mS

INPUT: RANGE
CH £ 3.38mvVpk

(RO4B0 Pnts)

SPaN
10.0xHz

At
s, 1us

ENG UNITS COUPLING DELAY
1.6 V/BU D (Fit} 0.0 8

Length of Capture =ww-— LENGTH:  10.0 Recs

/ INPUT: Chan 1

Capture Channel POINTER: 6444 Prts

INCAMNT: 1.0 Reca

Setup \

Current Location of /
Left Side of Pointer

Value of POINTR INCRMT

Same Information as Input Section
of State Display

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
asa "live’” signal. The HP 3562A offers the power spectrum, auto correlation and histogram
measurernants in the time capture mode. The remainder of this chapter discusses the steps
needed to make measurements on capturad 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 sefect one of the three measuremeants 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

4-11
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The power spectrum measurement provides the power specirum, defined as the input
spectrum multiplied by s complex conjugate. Severat display choices are derived from the
power spectrum measurement. When the power spectrum measurement is selected, pressing
MEAS DISP displays the following menu:

POWER Displays the power spectrum of the time capture data on

SPECH Channel 1. {This softkey appears only when Channel 1is
active.}

POWER Displays the power spectrum of the time capiure data on

SPEC2 Channel 2, (This softkey appears only when Channel 2 is
active.)

FILTRD Displays the filtered input menu, which provides time

INPUT records and finear spectra. Ses "The Filtered input Dis-
plays' later in this section.

For an example, piease 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 correlation are detecting periodicity
and measuring impullsive signals, such as gear chatter. Several display choices are available
from the daia acquired with the auto correlation measurement. When the auto correlgtion
measurement is selected, MEAS DISPE displays the following menu:

AUTO Selects the auto correlation display for the ime capture
CORR1 data on Channel 1. (This softkey appears only when
Channei1is active.)
AUTO Selects the auto correlation display for the time capture
CORR2 data on Channel 2. (This softkey appears only when
Channel 2 is active.)
FILTRD Displays the filtered input menu, which offers time records
INPUT and linear spectra. See ''The Filtered Input Displays' later

in this section.

For an example, please referic " The Auto Correlation Measurerment” in Chapter 1.
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The histogram measurement shows the amplitude distribution of the signaf between

its rinimum and maximum vaiues. s often used to monitor the performance of elec-
tromechanical positioning systems and to meastire the statistical properties of ncise. 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:

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

PDH Selects the probability density function display for the time

capture data on Channel 1. (This softkey appears only
when Channel 1is active.}

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

HIST2 Selects the histogram display for the time capture data on
Channel 2. {This softkey appears only when Channel 2 is
active.)

PDF2 Selects the probability density function dispiay for the time

capture data on Channel 2. (This softkey appears only
when Channel 2 is active.)

CDF2 Selacts the cumulative density function display for the
time capture data on Channel 2. (This softkey appears
only when Channel 2 is active.)

FILTRD Displays the filkered input menu, which offers time record
INPUT and linear spectrum displays. See "' The Filtered Input Dis-
plays” following this menu.

The probability density function (PDF) is a histogram normalized to the number of samples
taken and shows the prebability that a given level occurred. The cumulative density function
{CDF) is tha 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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MEASURING AND ANALYZING CAPTURED DATA

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 inthe time
capture mode brings up the following menu:

TIME Displays the Channet1 time record. (This softkey appears
REC1 only when Channel 1is active,)
TIME Displays the Channel 2 time record. (This softkey appears
REC?Z2 only when Channai 2 is active.)
LINEAR Displays the linear spectrum on the signal on Channel 1;
SPECH this is the FFT of the time record. {This softkey appears
only when Channel 1is active )
LINEAR Displays the linear spectrum of the signal on Channal 2;
SPEC?2 this s 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 ftered
input disptays. {This softkey does not appear if ime aver-
aging is wrned off; see "Measurement Step 4: Set Up
Averaging.”

AVRG Selects the cumulative average of all time records
acguired with the current measurermnent for the filtered
input displays. (This softkey dees not appear If ime 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 channgl. The “time
record” is the amount of data required to perform on FFT. The time record length is inversely
proportional to frequency span: record tength = (800/span). Note that zoomed time displays
and all time averaged time displays are uncalforated.

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.

414
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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:

HANN

FLAT
TOPR

UNIFRM
(NONE)

FORCE
EXPON

LISER
SAVD 1

Selects the Hanning window on both channels.
Selacts the flat top window on both channels.
Selects the uniform window {(no windowing} on both
channgls. :

Displays the FORCE/EXPON menu, which is used 1o
select the force and exponential windows.

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

The Hanning, fiat top, uniform, and user-defined windows are applied 1o both channels. The
force and exponential windows may be applied individually. The window choice appears atthe
top of the trace at the end of the measurement.

Pressing FORCE/EXPON displays the following menu:

FORCE
CHAN 1

EXPON
CHAN 1
FORCE
CHAN 2

EXPON
CHAN 2

RETURN

Selacts the force window for Channel 1 enter the width
using the Entry group,

Selects the expenential window for Channel 1; enter the
decay using the Eniry group.

Selects the force window for Channel 2; enter the widith
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 cffered in the time capiure mode are the same as those offered inthe
linear resolution mede. Please refer 1o "'Selecting Windows'' in Chapter 1 i 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 o reset the span belore the measurement is started. ¥ vou 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 capturs 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 autcmatically changes the span back to the capture span in these cases, if necessary,

If you measure at a different span than the capture, the HP 3562A’s digital filter needs time to
resattte to the new span. Because of this, some data distortion can oceur in the first record of
the measurement (the data in the time buffer are not affected). If this presents a problem, set
the capture peinter fo some point other than the beginning of the tme 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:

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

zoom record (800/50 kHz). Therefore, you couid zoom at a 50 kHz span with 5
averages (80 ms total data fength divided by 16 ms per record).

Chapter 4—Usina the Time Capture Mode



W HBRAEE S-USHIY U1 LR WHERUTE MU
MEASURING AND ANALYZING CAPTURED DATA

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 inear resolution are not avaliable in time capiure {overload rejection, fast averaging
and previewing). To set up averaging, press AVG to display the following menu:

NUMBER
AVGS

AVG
OFF

STASLE
(MEAN)

EXPON

PEAK
HOLD

CONT
PEAK
TIM AV
ON OFF

OViRP%

Allows you set the number of averages you want, romito
32 767, using the Entry group. The number of averages
can also be entered immediately after AVG is pressed,

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

Selects stable averaging.

Selects exponential averaging.

Selects the peak hold function.

Selects the continuous pealk function.

When pressed ON, time domain averaging is selected;
when pressed OFF, frequency domain averaging is
selected.

Allows you to set the overlap percentage from (G to 80%,
using the Entry group. The default is 0%.

Qverlap processing on unaveraged meastrements is different in time capture. If AVG OFF is
active, there is no overiap 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 vou want to measure only the first five records in & ten-record buffer,
select five averages hefore starting the measurement. This can be combined with the capture
pointer to exclude records from both the beginning and the end of the butfer.

417
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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 meaasurerments can be
started at any point in the capiured data biock. The starting point is specified by the current
capiure pointer position. If the pointer is not active, the measurement starts at the beginning of
the first record.

If you are measuring at a different span than the capiure, the digital filter's settling time require-
ments can introduce distortion in the first 140 record of the measurement, This affects only
measurements that are measured at a different span than the capture. If this presents a prob-
lern, set the starting point of the measurament past the first 110 of the cutput record. For
exampie, you could press CAPTUR POINTR, then enter a value equal to 0.1 timas the zoom
factor, then use the Reccord softkey,

Measurement Step 6: Stari the Measurement

When the HPP 3562A Isin the fime capﬁ;re 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 &t the beginning of this chapter
summarizes this action. Because individual records are not friggered, phase displays for time
capture measurements are not accurate,

USING CAPTURE BLOCKS AS THROUGHPUT FILES

4-18

Captured data biocks can be used as input to & throughput measurement, if they are saved to
disc. To do this, first display the capture biock using TIME BUFFER inthe VIEW INPUT menu,
Next, save this display to disc using SAVE FILE in the BISC menu. “Using Capture Blocks as
Trroughput Fites,” the corresponding section in Chapter 6, explaing how to identify the saved
capture data as the active file for throughput. For more information on using throughput, refer to
Chapter 8. For more information cn saving and recalling disc files, see Chapter 1.
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Chapter 5

DEMODULATION

PURPOSE OF THIS CHAPTER

The purposea of this chapter is to show you the details of using the HP 3562A’s demcedulation
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 demcduiation measurements;

1. Activate demodulation

2. Select the channel(s) to be demodulated

4. Select auto or user carrier

5. Set up the delate frequeancy table (optional)
8. Proceed with measurement setup

7. Use previewing

8. Use the DEMOD POLAR display {optional)
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5.2

GETTING STARTED WITH DEMODULATION

There are several points to consider when using the HP 3562As demodulation feature:

1.

2,

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

Cemcdulation can be performed on zoom measurements only (measurements
with non-zero start frequencies), The start frequency can be set to its lowest
ron-zero value (84 uHz), but notic O Hz

. Because of the number of calculations required, demodulation measurements

are not as fast as normal linear resolution measurements.

. Demodulation measuraments are not in real time.

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

domain after demodulation. When these 2048 points are downsampied tothe
display (101024 points), the trace may appear 1o be shified slightly.

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

important to note when using demod, since all time displays in demod ars
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 demoduiation, fold out the demodulation setup check-
list af the end of this chapter.

To activate and set up demodulation:

1.

2.

3.

4.

Press MEAS MGDE.

Select the linear resolution mode by pressing the LINEAR RES softkey; this
displays the DEMOD ON CFF softkay.

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

Press DEMOD SELECT to display its menu.



THE DEMODULATION MENUS

THE DEMODULATION MENUS

The softkeys used to set up demodulation are contained in several menus accessed through
MEAS MODE. There are four menus used fo 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
CHAN 1

DEMOD
CHAN 2

DEMOD
BOTH
PRVIEW
ON OFF

PMIFM
CRRIER

DELETE
FREQ

DELETE
ON OFF

RETURN

Selects Channel 1for demodulation and displays the
demad types menw. This softkey is used in Step 1.

Selects Channetl 2 for demodulation and displays the
demod types menu. This softkey is used in Step 1,

Selects both charnels for demodulation and displays the
demod types menu. This softkey is used in Step 1,

Controls demodutation previewing, which allows you to
view modulated records before they are demodutated
and measured. This softkey is used in Step 7.

Disptays the PM/FM CRRIER menu that aflows you to
select auto carrier or enter a user carrler, This softkey is
used in Step 4.

Displays the delste frequency table and its menu, This
softkey is used in Step 5.

Enables or disables the delete frequency table. When this
is off, the table is not used, but its contents are
preserved. This softkey is used in Step 5.

Redisplays the MEAS MODE menu.

5-3
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The Demod Types Menu

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

is pressed:
Al Selects AM dermoduiation on Channel 1. Y
m (do not
appear
FM Selects FM demodulation on Channel 1. > fosp
CHAN1 DEMOD
CHAN 2
P Selects PM demodulation on Channel 1,/
CHAN 1
This menu is
usedin Step 3 AM Selects AM demoduiation on Channel 2, )
CHANZ
B {do not
FM Selects FM demodulation on Channel 2. 2 ?Oppea{
"
CHANZ DEMOD
_ CHAN
P Selects PM demodulation on Channel 2. 7
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 calcutate the carrier frequency
CHREIER based on the input signal; see "Stap 4: Select Auto or
User Carrier,”’
USER Allows you 1o enter the carrier frequency; sse “Step 4
CRRIER Select Auto or User Carrier.”
RETURN Redisplays the DEMOD SELECT menu.

54
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THE DENMODULATION MENUS

The delete frequency table and the following menu are displayed when DELETE FREQ is
oressed (this menu is used in Step 5):

EDIT
LINE#

DELETE
REGION

CHANGE
HEGION

ADD
REGION

CLEAR
TABLE

RETURN

Used 10 specify the line to be adited. Prass EDIT LINE#,
then enter the number of the line or move the line pointer
with the arrows or knob. 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 editline.
Press CHANGE REGION, then entar the new minimum
and maximum separated by acomma ().

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 delate frequency table. The message “Push
Againto Clear’' is displayed to allow you to confirm that
the table can be clearad.

Redisplays the DEMOD SELECT menu.
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SETTING UP DEMODULATION

This section shows you 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 setiing up demodutation.

Step 2: Select the Demodulation Channel{s}

Either or both channels can be selected for demoduiation, 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)

5-6

AM. FM or PM demcdulation can be selected independently on either channel. Keep in mind
that if demodulation has been selected on a single charnel, 2 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 demoduiation types is displayed.

If you plan to use the DEMOD POLAR display, Channe! 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.

Chapter 5-Using Demoduiation
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Figure 5-3 PM Demodulation

Step 4: Select Auto or User Carrier

When performing FM or PM demodulation, the HP 35624 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 freguency entry.}

Because of the time involved in the auto carrier calculation, it is recommended that you sef the
carrier frequency whenever it is known. The PM/FM CRRIER menu gives you the choice
between AUTO CRRIER ard 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 kiHz. This carrier frequency value must be frequency of the
actual carrier signal; suppressed carrier demodulation is not allowed. 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 caloulated 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 o
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 allows you to delete portions of the incoming signal before it is
demodulated. One use of this is to remove spurious components that might be misinterpreted
as modulation sidebands. It also can be used o 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 requency table is, of course, opticnal, If DELETE ON OFF is OFF or the table
is empty, no frequency 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

rminimurm and maximum frequencies separated by a comma (,). Figure 5-4 shows an example
ofthetable.

OEMODGUL AT ION
eleted Freguency Bands
tina Start fren Stop freg
0.0 TR SN S— | 7.
Qo0 RS —— sietes from de to 3 Mz
75.0K BO.Ok -
90 .0k 100 .ok Deletes from 59 to 61 Hz

\M Deletes from 75 to 80 kHz

Deletes from 90 to 100 kHz

LM~ M A WA

[ERey
=0

R
ok

e e
Som-lom

Figure 5-4 The Delete Frequency Table

5-9



SETTING UP DEMODULATION

Step 6: Proceed with Measurement Set Up

Once demodulation has been set up using the first five steps, you now finish setting up the
reasurerment as you would any other measurement in the linear resolution mode. Tumto
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 next in Step 7, is used instead. When
averaging is off and a demod measurement is started, one measurement is taken.

Step 7: Use Previewing {optional)

Demoduiation previewing allows you to view each time record before it is demoaulated. When
PRVIEW ON OFF is ON, the record is displayed along with the message "Accept Data? (Yes/
No).” The analyzer pauses uril you press YES (in the Entry group) fo demedulate 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 piot of the locus of the tip of the carrier vector as itis being
modutated. 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. Ampiitude 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.

DMOD FOLAR AM, PM
50.0
M__.,_..—»-‘_._-—a—
Imag B e
Mod X JIT PR
=50 .0
Fxd X ~-654.3 Real Mod X 64 .2

Figure 5-5 The DEMOD POLAR Display
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TIME THROUGHPUT

PURPQOSE OF THIS CHAPTER

This chapter shows you the details of using the time throughput feature. The HP 3582A's
HP-1B system controller capability allows you to store input data directly to disc memory,
without using an externai controller. Time throughput supports the Hewlett-Packard 914X and
91XX series of disc drives. (Some other discs drives may be used, but thelr service diagnostics
are nof 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
--get file size
—name and create the file

2. Setting up the throughput session
—gClivate throughput
—gelect channel(s)
—set throughput length
—view inp signals
—get up the inputs
—identify active file
—start throughput
—view the throughput header

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

4. Using capture blocks as throughput files

To keep track of where you are while setting up throughput sessions, fold out the throughput
setup checklist at the end of this chapter.
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OVERVIEW OF TIfIE THROUGHPUT

OVERVIEW OF TIME THROUGHPUT

Figure 8-1 shows the interaction between the HP 3562A and the disc drive during time

throughput,

HP 3562A

Anaiog in
Signal

Affected by

source stimulus
triggering
coupiing

range
engineering units
frequency span

Disc Drive

Disc Drive

| smsas—

Digitai
Data

Digital I | a1 l
Data

Time Throughput
to Disc

This action
Initiated by
START THRUPT
Softkey
HP 3562A
]
Adfected by: ‘ i
frequency span
averaging
windowing -
measurement £ i
L
This action
initiated by Measurement
START Display
key

Measuting
Throughput
Data

Figure 61  Overview of Time Throughput

The remainder of this chapier explains the steps o create files, set up throughput sessions, and
measure throughput filles. '
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THROUGHPUT REAL TIME BANDWIDTHS

Real time bandwidth {(RTBW) with time throughput is a function of the disc drive being used.
Here are nominal RTBWSs for several Hewiett-Packard dise drives:

Model 1-channe} 2-channel

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

$1220 1.656 kiHz 800 Hz
91320 flopoy 1.56 kHz 800 Hz

Winchester 25 kHz 1.25 kHz

891215 500 Hz 200 iz
91210 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 sstup. The through-
put header indicates the number of records that were collected in real time. For example,
i*"10" s 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 NOTE ABOUT LOG RESOLUTION THROUGHPUT

Because the log resolution moede measures multiple-decade spans in paraliel (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 reguired 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 (o measure in the same moede as you throughput, the number of
records on disc is the same. For example, if you throughout at a 4-decade span, you need to
set a session length of 1000 records.

The number of records requirad for log resolution throughputs must be taken into considera-

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

CREATING TIME THROUGHPUT FILES ON DISC

Time throughput requires & disc drive connected to the HP 35624 and an initialized disc. To
connect the disc drive, select drive addresses and unit numbers, and initislize discs, please
refer io Chapter 11,

Onee 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 Chapier 11.
FCTNS
DIsC Displays the disc copy menu: see Chapter 11.
CoPY
FORMAT Displays the disc formatting menu; see Chapier 11,
PACK Packs the disc; see Chapter 11.
DIsSC
THRUPT Used to enter the size of the throughput file. The size s
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 throughpit fils.
THRUPT
ABCRT Aborts HP-1B operations. Press this if the disc drive does
HP-IB not respond properly.
RETURN Redisplays the DISC menu.

6-5



Chapter 6—Using Time Throughput
CREATING TIME THROUGHPUT FILES ON DISC

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 set the 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) iong will be created,

NOTE?

The file size must be equal to or greater than the size of
any throughput sessfon that will use the file. if you plan fo
save two-channel measuremenis {o 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
If vou intend to use cross-channef delays (l.e., use different
trigger delays on the two channels), you need to 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

to enter the name for the file about to be created. When afile is created, its size is set to the
current value of THRUPT SIZE. The default name for the active file {explained later in this
chapten is “THRUPUT.” ifthe 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 iront
panel keys (except LINE and HELP) are converted fo their biue fabels, and the following menu

is displayed:

ENTER

SPACE
FORWRD

SPACE
BACKWD

INSERT
ON OFF

DELETE
CHAR

CLEAR
LINE

CANCEL
ALPHA

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

Moves the cursor one sgace forward for aditing. Use the
“BL key to add blanks.

Moves the cursor one space backward without erasing
arvy characters. To erase, use BACK SPACE.

When this is pressed ON, characters are inserted at the
cursor position, When itis OFF, new characters are written
over existing cnes.

Deletes the character at the cursor position.

Clears the entry from the cursor 1o the end of the line. This
does not exit the alpha mode.

Clears the current entry and exits the alpha mode. The file
cannct be created untit a valid name is ertered.

g-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
throughout session. Satting 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. Setup the iInputs

6. Identify the active file

7. Start the throughput session

8. View the throughput header {optional)

6-8
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SETTING UP THROUGHPUT SESSIONS

Setup Step 1: Activate Time Throughput

To activate time throughput, press MEAS MODE. When its menu appears, salect LINEAR
RES or LOG RES—iime throughput is applicable only 1o the linear and log resolution modes,
When one of these modes is selected, the THRUFT ON OFF softkey is displayed. Pressing this
softkey ON activates time throughput and displays the THRUPT SELECT sofikey, Pressing
THRUPT SELECT displays the following 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

aboried. 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: Identify the Active File.”

THRUPT Used 1o enter the length of the next throughput session.

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

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

THRUPT Digplays 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. Conge-
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-gquality media for long
throughputs.

Setup Step 2: Select the Throughput Channel(s)

The chanrels to be used for throughput are selected with the SELECT MEAS menu. Press
SELECT MEAS, then press CH 182 ACTIVE, CH1ACTIVE or CH 2 ACTIVE.

Setup Step 3: Set the Throughput Length

THRUPT LENGTH sets the length for the next throughput session. Thig 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, o throughput 5 records on both charnels, the throughput
size must be 10 records,
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Setup Step 4: View the Input Signals (Optional)

1 is generally desirable to view the input signals before the throughput session is started so that
the optimum input sefup can be delermined. Pressing VIEW INPUT displays the following

menu:

INFUT
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 1 input
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 to the Channel 1 trig-
ger delay value) of the Channel 1 fime 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 recordiength is determined by the frequency
span used in the throughput session.

Displays the next record of time data in the active fiie.
NEXT RECORD checks the position of the displayed files
and recalis the next record of the active trace(s).

Disables updating of the view input displays.

THRUPT TIME1, 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 and Analyzing
Throughout Files” fater in this chapter.
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Chapter 6—Using Time Throughput
SETTING UP THROUGHPUT SESSIONS

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 uni! the the throughput file is recalled from disc and measured. However, frequency
span and the source (if you plan to use it) 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 greup. When that is completed, return o this
chapter and proceed with Setup Step 6.

Triggering on throughpuis 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 throughnut. Overloaded data will not be indicated when throughput data is recalled
from disc.

Setup Step 6: Identify the Active File

Orce afils has been created on disc using THRUPT SIZE and CREATE THRUPT inthe

DISC menu, it may be identified as the actve 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 identfied for you. When ACTIVE FILE is pressed, the
HP 3562A shifts into the alpha mode and displays the alpha menu. This is the same mentu
described earlier in this chapter under "'Fite 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 a file on disc. [

Setup Step 7: Start the Throughput Session

Whan the first six steps have been compieted, the session can be started by pressing START
THRUPT. [f 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 throcughput
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 sesgsion.
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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. Te display the header, press THRUPT HEADER after the session is com-
plete. Figure 6-2 shows an example header,

Required a 10-Record Long Fiie-—\

hY e
Time Thruput Header

LENGTH:  CHANI CHANZ
A0, 0mS (8 Rec) 40.9ms8 {5 Rec)

FRED: CENTER SFAN
50 ktz 100kHzZ Indicates That First 2 Records of
REC LGTH At REALTIME """ | Throughput Were in Real Time
g.omg F.91u8 R Hec (Gap_f{ee [:)ata)

INPUT:  RANGE ENG UNITE COUPLING DELAY

=0 2§ F.89mVpk 1.0 V/EU 6L Fiv) .0 8
CH 2 10.dmvpk 1.0 V/EY DG IFit) 0.0 8

FILE: NAME SIZE DISC AREA
THRUPUT 40 Hac 184 Sctn
. %
by
Setup

LENETH: 5.0 fec

Throughput Length / INGUT:  Chan 1 & 2
{THRUPT SELECT menu) i THRUPUT
rs

Both Channeis Active \ Area Required on Disc
(SELECT MEAS menu)

Size of Disc File

Active File Name '

{THRUPT SELECT menu) Name of Disc File

Figure 82 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 cne of these ftwo modes. (Data throughput in log resolution 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 file:

1. identfy the active file
2. View the active file (optional)

3. Set the measurement starting point

4. Set up the measurement

Measurement Step 1: Identify the Active File

When the disc file was being filled with a throughput session, identifying the active fle specified
which disc fle 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 active file is “THRUPUT," so if your file has that name, the active file is already identified
for you.
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MEASURING AND ANALYZING THROUGHPUT FILES

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 isto 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
TIME1

THRUPT
TIME 2

NEXT
RECORD

VIEW
OFF

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

Disptays the time data present at the Channel 2 input
connector,

Displays the FFT of the time data on Channei 1.

Displays the FFT of the time data on Channet 2.

Displays the first record {relative 1o 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 defay of one record. The meas-
urement would then start at the second record inthe file.) The measurement staris at the
beginning of the file if you do not set a different starting point. This value of trigger delay is
refative 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 tnggering done during the
throughput session; the only function of delay here is to set the starting point of the measure-
mert. To setthe starting poing, press TRIG DELAY, then use CHAN 1 DELAY or CHAN 2
DELAY. The maximum delay is 50 records, regardiess of the units you select. Note that thisis
the only time triggering is applicable to the log resolution mode. You must select cne of the
rigger types 1o 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 resetile to the new span. This resettiing 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 tme for the fiter to setile. The maximum
that needs to be exciuded is 110 of an output record. You can either use pre-riggering during
the session to collect 110 recerd (imes 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

When you are ready to measure a stored throughpit file, go to Chapter 1 (for the linear resolu-
tion mode) or Chapter 2 for the log resolution mode) and select the measurement 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 cannot zoom {use a non-zero start
frequency) during the throughput measurement if you had zoomed during the throughput
session. For example, i the span during the throughput session was 0 - 10 khz, you could
zoom at 5 - 8 kiHz for the measurement. However, it you had zoomed during the session from
10 - 20 kHz, you must retain that gpan for the measurement. If you are using delayed triggering
to set the measurement starting point and you changed the frequency span, you shouid 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, regardiess 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 inthe
+P-1B group alternately flash to show that the file is being recalied from disc. Because indi-
viduat records are not triggered, single-channel phase dispiays for throughput measurements
are not accurate.

615



USING CAPTURE BLOCKS AS THROUGHPUT FILES

USING CAPTURE BLOCKS AS THROUGHPUT FILES

Capture blocks that have been stored on disc previously can be used as input to a throughout
measurement. lderiify the stored capture biock 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.

6-16

Chapter 6—Using Time Throughput



L S Y IR LV T IP I VIV PLVE R T e praag g

L8

Z Jedeuq 1o | Jeideyn o1 Jajel [UsBINSESW eyl Lels pue dnieg v

{1-9 ofied) nual Ay13Q DIWL U1 SN H(eyy 8yl
10 BuBaa sy} veyL JoLio ) uiod Bujeis Juslusinsesul 8U1 198 '

(v1-9 ofed) nuew LNdNE MIIA U U 2 INLE LdNYHL ai
Jojpue L INLL LdNYHL 8sn paisep Ji ‘sl sngoe syl maip g Indybnoiy
B azApRLE

(e1-0 ebed) "314 IANLOV @sn 8|y sAjoe 8L} Ajjuep| '| PUE sinsesiy

(Z1-g 80ed} nuaw 1 D338 LdNYHL 8y U
HIAAYIH 1 dNyHL sseud passep it iapeey INduBnoiyl sy MeiA '8

(11-g abed) nusaiu
LOFT15S LdNHHL Ul Ul LdNYHL 1HVLS SS8IC 1L0ISSes sul el '/

(119 ebed) nuswi
10T713S LedNyHL U UL 31 JALLOV-ESN Bjl} snloe au} Ajjuep| g

1}-g obed
uc Buabtu; Buipiebal sjou eag syun £ Emmcm@cm pue Buelcies
‘Bugdnos ‘sbue) ‘Bunebiiul oy 7 Jsideyn ol sl sindu syl dnisg g

(Ot-0 ebed)
TWOW | MidNI MIIA Ul esn _u@_mmb i1 'seubis Indur auy MaIA ¥

(6-9 ebed) ‘nuew 103735
LdNEHL SU U HIONT T LdNEHL 88N uibus) uosses 185 '€

nUBW SYAW LOFTIS oY W AAILOY 2 HO Lo
JALLOY L HD "SAILOY 281 HO 8sh (slipuuelo Indubnoiy} 1oefes 'z
_ LOISSas
(6-9 ©0ed) TiUBW FAOW SYIN U LI ndyBnong
40 NO LdNHHL LUl S HY=INIT 81ealoe IndyBnoiil 81eARdY | 2 dnieg

(/-9 sbed) (%1q fepun; nUBW NiD4
OSI0 84l Ut LdNYHL FLy3H0 9sn ‘ejj 8L 81esi0 PUB 8URN 2

(9-9 86ed) (Ds10 ol
JBpUN) S NLOH O8I 841 U1 37IS [ dNYHL 9N 9788l 1es 'L BemeI)

Bl Indybnoi sy sinsesaw
uay) puz 'uoissas indyBnoigie dn wmw ow_U uo ajy INdybnolyl e eeaid 0] sdels ey ale aeH

LSIDIOFHO dNL3S LNdHONOUHL

ASITHOAHD dNLAS LOJHONOHHL

indifinau s atn Bluen—ao mdpin






Chapter /

INPUT SETUP

PURPOSE OF THIS CHAPTER

The purpose of this chapter is 1o show you how to setup the HP 3562A’s input section, the
group of six keys labeled "input Setup.”” This chapter shows you how (o

1. couple the inputs

2. setthe input range

3. set up triggering, including delayed triggering
4, calibrate the input channals

5. use engineering units
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COUPLING THE INPUTS

7-2

COUPLING THE INPUTS

I

Because the HP 3562A’s inputs are differential, they normally fleat 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 shell of the BNC connectors)

| warnive

To assure operator protection, do not exceed + 42 Vpeak rel-
ative to ground or 42 Vpeak between Channels Tand 2.

CAUTION

Do not ground the input channels when measuring from a fow
impedance source; this could result in damage fo the device
under test because grounding the input channels connects
them through 2004 to chassis ground.

through 200% fo chassis ground.

You can alse specify ac or do coupling for the inputs independently. With ac coupling, a series
capacitor is inserted to remove dc signals and drifts associated with de from the input signals.
The 3 dB cutoff fraquency for ac coupling is less than 1 Hz. Press INPUT COUPLE to display

the fcliowing menu:

[ S

CHANA1 Selects ac or de coupling for Channel 1.
AC DC
CHAN 2 Selects ac or dc coupling for Channel 2.
ACDBC

FLOAT Floats Channel 1.

CHANT1

GROUND Grounds Channel 1.

CHAN1

FLOAT Floats Channel 2.

CHAN2

GROUND Grounds Channel 2.
CHAN 2
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SETTING THE INPUT RANGE

You have a choice between manually setting the input range or letfing the HP 3562A automati-
cally set the range. The auic-range featurs sats the range in response 1o the amplitude leval
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:

CHAN1 Allows you to set the range for Channel 1, from —~ 51 dBY

RANGE (3.99 mVpeak) to + 27 dBV (31.66 Vpeak).

AUTO Activates autoranging on Channel 1and allows it fo adjust
UP&DWN the range in sither direction.

AUTOA 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 BV

RANGE (3,99 mVpaak) o + 27 dBY (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 occurs whenever the input signal level falls below half range or
exceeds fuli range, with several exceptions. It does not interrupt averaged measurements, ime
captures, or time throughputs. Auto ranging activity is indicated by flashing of the OVER
RANGE and MAL.F RANGE LEDs. Refer to Chapter 3 for an explanation of auioranging in the
swept sine mode.

Preventing autoranging from decreasing the range (AUTO /2 RNG UP) Is helpful for impact,
transient, and random noise measurements. When the input signal level drops momentarily
{&.¢., between hammer impacts), this prevents the analyzer from immediately autoranging
down to the ambient noise level. If necessary, you can restart AUTO 1/2 BNG UP by momen-
tarily switching to AUTO 1/2 UP&DWN, then back to AUTO1/2 RNG UPR.

When entering a range in Vrms or dBVrms, the peak-io-rms ratio of a sine wave is always used
to convert Vrms to Vpk, This differs scurce level, where the ratio matches the current source
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7-4

type. You can manually set the range (using CHAN 1 RANGE and/or CHAN 2 RANGE) any-
where from — 51 dBV (3.99 mVipeak) to + 27dBV (31.66 Vpeak), where dBV is referenced to 1
Vrms. Note that you can set the range for both channels af 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 alevel that the input signal is at least 50% of the input range. You can
monitor this by ensuring that the green HALF RANGE indicater is on {flashing or steady), but
the red OVER RANGE indicator is not. If HALF RANGE is off, the signal-tc-noise ratio is less
than cptimum; if OVER RANGE is on, the measurement will be distorted. The message 'Ovt”
or “QV2" 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=B00 Hz
Ya=3833, 528myY
F‘?Wgﬂ SPECY 10AY OXOv1 Frop
Mag
Amount of Amplitude Error Caused
by Input Overange on Channel 2 o
0.0
Frd ¥ © Hz ik
Yh=743.087my
P?w%ﬁ SPECE 10AvY OXQvip Fiap ovd
Mag
a8
; /
7
Fxd ¥ @ 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 automatic cverload
rejfection, which can reject any time record whose amplitude exceeded the input range; refer to
Chapter 1 {for linear resclution) 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 & measurement,
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SETTING UP TRIGGERING

The HP 3562A° trigger function defines the condiiions for acquiring a new time record. To set
up triggering, press SELECT TRIG fo display the following menu:

TRIG
LEVEL

ARM
AU MAN

" FREE
RUN

CHAN 1
INPUT

CHAN 2
INPUT

SOURCE
TRIG

Allows you to set the level at which the trigger will be act-
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.

Selects auto or manual arming of the trigger circuit,

Selects the free run trigger mode.

Designates the signal on Channel 1 as the trigger signal.
The maximum trigger leve! you can set is limited o the
input range on Channel 1,

Designates the signal on Channel 2 as the trigger signal.
The maximum trigger level you can set is limited o the
input range on Channel 2,

Designates the source gating signal as the trigger signal,
Note that level and slope are not selectable with source
triggering. Source triggering is designed for use with the
source burst cutputs because it ensures accurate trigger-
ing with these signals. The source gating signal is also
available at the rear panel SYNC OUT connector, see
“SYNC QUT (connector)” in Chapter 12 for more
information.

Designates the signal at the £EXT TRIGGER front panel
input as the trigger signal. This signal is imited 10 4 10
Vpeak. This inputis always DC coupled.

Determines whether the measurement friggers 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 on the specified transition, the trigger conditions are met, and the measurement

friggers.

Trigger level is limited to the current range setting for CHAN 172 INPUT triggering, to 410V for
EXT, and is irrelevant for FREE RUN and SOURCE TRIG.

7-5

Chapter 7—Input Setup



SETTING UP TRIGGERING

NOTE

External triggering does not operate refiably on sighals below
500 mVpeak. With the Channel 1 or 2 inputs, triggeting is pos-
sible at levels down fo 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, Iif the range is set
approximately and input channel iggering is used.

Manual Arming versus Auto Arming

Auto amming 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 untit ARM is pressed. When

one record is acquired, the instrument then waits untit ARM is oressed again. Free run trigger-
ing always overrides manual arming,

Delayed Triggering

The HP 3662A can pre-trigger up 1o 4085 samples (4094 for zoom) before and post-rigger 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, Postriggering is helpful when
analyzing systemns with time delays because the measurement can wait uniil the desired signal
arrives, Delayed triggering is also used when recalling and measuring throughput files 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 o display the
[foliowing menu;

CHAN1 Allows you to set the pre- or post-trigger delay for Channel
DELAY 1, using the Entry group.

CHAN 2 Altows you to set the pre- or post-trigger detay for Channel
DELAY 2, using the Entry group.

The delay may be specified in microseconds, milfissconds, seconds, minutes, revolutions or
records. Enter negative numbers 1o specify pre-trigger delay. The resolution is /2048 of a
record {one sampie). To find the current time record length for setting delayed triggering, press
STATE TRACE until the state is displayed and lock under FREQ: REC LGTH, Delay is
rounded o the nearest At, and the actual detay used can be echoed by pressing CHAN 1/2
DELAY after the measurement. Free run friggering 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. i 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 circufiry.

You can ¢hoose auio cal, which calibrates on a reguiar schedule, or single cal, which calibrates
only when you desire. To make the choice, press CAL to display the following menu:

AUTC 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

Avuto cal performs calibration according to the schedule in table 7-1,

Table 71 Auto Calibration Schedule

At power-on
8 minuies after power-on
1 hour after power-on

Every 2 hours thersafter

There are several exceptions 1o the auto cal schedule. Auto cal does not interrupt averaged
measurements, me captures, time throughputs, auto math/auto sequence edits, or sweeps. If
source protect is on, calibration turns the source off during the cal, then turms 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 uniass a significant change in
the operating environment (temperature change, efc.) is experienced. Calibration activates AC
coupling and leaves it active.

I[f & cal fallure should occur (the failure message will be displayed on the screen), refer servicing

to qualified personnel. A list of HP Sales and Support Gffices is included at the end of this
manual,
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USING ENGINEERING UNITS

The HP 35624 can calibrate and display measurements using your own engingering units
{EU). For example, assume you have a accelerometer calibrated at 10 mV/G. You can tell the
HP 3562A to calibrate its measurements at 10 my/EU and label the display in Gs. Now you
can read the display directly and accurately in Gs. You can enter EL) vaiues and labels for the
two channels independently. Press ENGR UNITS to display the following menu:

EL VAL Salects engineering units for Channel 1. Press EU VAL
CHANA CHAN 1, then enter your calibration constant.

VOLTS Selects volts for Channel 1 and disables engineering units.
CHAN1

EULBL Used to enter the label for Channel 1 engineering units.
CHAN1 See “Entering EU Labels.” The isbel can containupto 8

L— characters. Pressing this displays the alpha menu.

EU VAL Selects engineering units for Channel 2. Press EU VAL
CHANZ CHAN 2, then enter your calibration constant.

YOLTS Selects volts for Channel 2 and disables engineering
CHANZ unis.

EULBL Used to enter the label for Channel 2 engineering units.
CHAN 2 “See Entering EU Labels.” The label can containup o 5

characters. Pressing this displays the alpha ment.

Engineering units labeis replace “voits” on the vertical scale and in all applicable units menus.
The label also repiaces the vertical units labe! on the screen. For example, f “"METER" isthe
EU label and you select VOLTS2 as the vertical unit, the display reads METEZ (fruncated to 5
characters). Two-channel measurements display both EU labels.

EU VAL entries are imited to + 1nV to 4+ 1C00V. The dB terminaior choice is dB referenced to
1Vrms. The EV terminator softkey that appears in some menus is always linear, even if the trace
is displayed or: alog scale.
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When either EU LBL CHAN 1or 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 bluelabels, and the following menu is

displayed:

ENTER

SPACE
FORWRD

SPACE
BACKWD

INSERT
ON QFF

DELETE
CHAR

CLEAR
LINE

CANCEL
ALPHA

Saves the current alpha entry and exits the alpha mode.

Moves the cursor one space forward for editing. Use the
“BL" key to add blanks.

Moves the cursor one space backward without erasing
any characters. To erase, use the BACK SPACE key.

When this is ON, characters are inserted at the cursor
position. Whan it is OFF, new characters are written over
existing ones.

Deletes the character at the cursor position.

Clears the alpha entry from the cursor to the end of the
iine.

Clears the current entry and exits the alpha mode.

If engineering units are selected but an EU label is not entered, the default labels EU1 and EU2
are used. Note that EU Iabels are not displayed on the horizontal axis of orbits diagrams.






Chapter 8

DISPLAY CONFIGURATION

PURPOSE OF THIS CHAPTER

The purpose of this chapter is io show you how fo analyze measured data using the
HP 3662A’s display and marker features. it shows you how to:

1. Select the active trace

2. Format the display

3. Define the trace by selacting 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 mamory ig discussed in Chapter 11)
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THE HP 3562A DISPLAY

THE HP 3562A DISPLAY

Figure 8-1 shows a plot of the HP 3562A's display and explains the various fields onthe
screen. Some fields depend on display format (single, upper/iower, or front/back).
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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 lluminates the indicator above that key. Pressing B activates trace B and fluminates the
indicator above that key. Pressing A&B activates both traces and iluminates both indicators,

Selection of the active trace is important because most dispay functions, including markers,
math, coordinates, scale and Y-axis units, apply only o the active trace(s). In addition 1o select-

ing the aciive trace, these three keys may be used to return a measurement dispiay 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 Ais
displayed and becomes the active trace.

UPPER LOWER divides the screen intc two 3 cm displays. f 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, frace A is highlighted.

DEFINING THE TRACE

Three keys and their associated menus define the active frace(s). COORD selects the display
coordinates, including the choice between knear and logarithimic 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 HPP 3562A was designed o 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 vield uncoriventional results, so yoeu 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 TlvsT2 and DEMOD POLAR displays.
Press COORD to display the following menu:

MAG
(dl)

MAG
{cBrm)

MAG
(LOG)

MAG
{LINY

PHASE

REAL
IMAG

NEXT

Defines the vertical axis ag magnitude displayed indB
{deciBels).

Defines the vertical axis as magnitude displayed in dBm
{deciBels referanced to 1 milliwatt). After pressing MAG
(@Bm), you can enter an impedance value that matches
the impedance of your input sighal. The dBm coordinate
must be referenced to a known impedance (traditionally
500), so the analyzer neads to know the impedance of
your inputs, The default value is 504 See note 3 atthe
end of this menu.

Defines the vertical axis as linear magnitude on alog
scele.

Defines the vertical axis ag linear magnitude on alinear
scale.

Defines the vertical axis as phase in degrees. The phase
center value can be sntered after pressing PHASE. See
note 1 at the end of this menu.

Displays the real portion of complex measuremert data,

Displays the imaginary portion of complex measurement
data.

Displays the second tavel of the SOORD menu.
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Pressing NEXT in the COORD menu displays the following menu:

NYQUST Configures the display as a Nyquist diagram fimaginary
Vs, real).
NICHOL Configures the display as a Nichols plot flog magnitude

The default is 0 degrees.

vs. phase). After pressing NICHOL, you can enter the the
phase center of the X-axis, from — 18010 +180 degrees.

LOG X Selects a logarithmic horizontal axis. This sofikey is not

2 at the end of this menu.

applicable to time or ampiftude domain displays. See note

LINX Selacts a linear horizontal axis. See note 2 atthe end of
this men,
RETURN Redisplays the first level of the COCRD menu,
NOTE T

The appearance of the phase display depends on the Y-axis
scaling; see “Scaling the Display’ later in this section. Sin-
gle-channe! phase is referenced to the middle of the time
record for the Hann, user-defined, fiat top; and the beginning
of the record for force, exponential and uniform windows.
Phase is not calibrated for time capiure and time throughput
measurements.

NOTEZ

if a trace is otiginally measured or symthesized with linear res-
olution then converted to a log scale using LOG X, points in
the resuitant trace will not be distributed proportionately. To
achieve true log distribution, the original 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-
quency rasponse. If a frequency response is displayed when
MAG (dBm) is pressed, dBm Js 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 1o display the foliowing menu:

P SPEC
UNITS

L SPEC
UNITS

SWEPT
UNITS

Hz
(Sec)

RPM
{Sec}

Crders
{Revs)

Orders
CAL

TRACE
TITLE

Displays the power spectrum units menu, which setsthe
units for power and cross spectrum displays. See “The
Power Spectrum Units Menu' following this menu.

Displays the inear spectrum units menu, which set the
units for inear spectrum displays. See “The Linear Spec-
trum Units Menu” following this men.

Displays the swept units menu, which sets the units for
power and cross spectrum displays in the swept sing
mode. See “The Swept Units Manu™ following this menu.

Sefacts Hertz (or seconds for fime domain traces) as the
horizontal unit, This softkey does not apply to amplitude
domain displays.

Selects BPM (or seconds for time domain traces) as the
norizontal unit. The X-axis is scaled in seconds inthe time
domain. This softkey does not apply to amplitude domain
dispiays.

Selects orders (or revolutions for time domain fraces) as
the horizontal unit. This is normally used with exiernal
sampling; refer to Chapters 1, 2 or 4 {depending on the
mode) for more information. This softkey does not apply to
amplitude domain displays.

Used 1o enter Orders calibration in Hz/Ord. The calibra-
tion is stored in nonvolatile memory and is not affected by
power-down or reset. This display unit does not affect the
sampling frequency.

Displays the alpha mode menu and allows you to enter a
trace fitle. 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, Afier 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 dispiays. To select these units, press UNITS, fol-
lowed by P SPEC UNITS fo digplay the following menu:

VOLTS Selects volts {peak) as the basic amplitude unit.
PEAK
VOLTS Selacts volts (rms) as the basic amplitude unit,
BMS
VOLTS Digplays the trace in volts.
YoLTS? Displays the trace in volts2,
VI Hz Displays the trace in volts divided by square roct of equiv-
/ PSD) alent filter bandwidth,
V2iHz Displays the trace in volts® divided by equivalent fiter
(PSD) bandwidih (powar spectral density).
Vas/Hz Displays the trace in volts? times record length divided by
(ESD) eguivalent filter bandwidth (energy spectral density).
RETURN Redisplays the UNITS manu,
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The Linear Spectrum Units Menu

{inear spactrum units apply to linear spectrum displays. After a selection is made, all linear
spectra are displayed in those units. Note that linear specirum 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 1o display the following menu:

VOLTS
PEAK

YOLTS
AMS

VOLTG?

Vi Hz
( PSD)

RETURN

Selacts volts (peak) as the basic amplitude unit.
Selacts volts {rms) as the basic amplitude unit.

Displays the trace in volts?,

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, fcilowed by SWEPT UNITS to display the follow-

ing menu;

VOLTS
PEAK

VOLTS
BRMS

YOLTS
YOLTS?

RETURN

Selects voits (peak) as the basic amplitude unit.
Selecis volts (rms) as the basic ampiiude unit.

Displays the trace in volts.
Displays the trace in volts?,

Redisplays the UNITS menu.

NOTE

MAG (dIB) provides a faster display when used with the
VOLTS2 unit, as opposed to the VOLTS unit.
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SELECTING UNITS

Tris 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 1o
the biue 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
DELETE
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 postion.

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 titie.
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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 aulo scale fo cbtain the optimum
display. in addition, the scale can be set to the current X and Y marker bands. Note that several
of the BCALE softkeys are duplicated in the X and ¥ marker menus for convenience. Press
SCALE to dispiay the following menu:

X FXD 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 entry sets the right
side of the scale, You can also press this (o fix scales
defined by auto scaling.

X MRKR Seales the X-axis to the current X marker band, See "The
SCALE X Marker” tater in this chapter for information on setting
up the band.
XAUTO Autornatically scales the X-axis to display all of the meas-
SCALE ured data. To fix & scale defined by autoscaling, press X
FIXD SCALE.
Y FIXD Used to entar the Y-axis scale values. Press Y FIXD
SCALE SCALE then aner 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' fater in this chapter for information on setting
up the band.
Y AUTO Automatically scales the Y-axis to obtain the optimurn dis-
SCALE play and activates the auloscaling mode. To fix a scals

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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SCALING THE DISPLAY

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. Prassing Y AUTO SCALE scales the trace
immediately and leaves the display in the autoscale mode. Y DFLT SCALE, Y MRKR SCALE
and Y 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; it “Fxd Y™ or “Fxd XY™ is displayed, the scale is fixed. If not, Y-axis autoscaling is
active. To leave autescaling 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-
guency span (for frequency domain dislays), the time record length (for ime dormain 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
aither 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 bottomn ¢f
the Y-axis or the display; if “Fxd X7 or “Fxd XY is displayed, the scale is fixed. I not, X-axis
autoscaling is active. To leave auto scaling in the last scale it defined, press X FIXD SCALE.

The Nichols, Nyquist, ORBITS TivsT2, and DEMOD POLAR displays have special scaling
characteristics since they are three-dimensional displays. The X and Y scaling softkeys operate
on the herizontal and vertical axes, nct on the third axis. On the Nichols display, for example, X
FIXD SCALE sets phase on the X-axis, not frequency. The third axis is adjusted automatically
when either the X- or Y-axis is adjusted, Note alsc that adjusting the X-axis on Nyguist, orbits,
and demod polar automatically adjusts the Y-axis, and vice versa, This is done to maintain the
display's aspect ratic.

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 alf data onthe screen, but
sels the center of the display to the center of the data. For the Nichols display, Y DFLT SCALE
setsthe Y scale to the MAG (dB) scale and fixes the X scdle to its current value. X and Y AUTO
SCALE adiust their respective scales for an optimum dispiay.

8-11
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SELECTING DISPLAY DATA

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 cn the current mode) for
more information. Note that displays shared by two modes are not changed when the mode is
changed from one 1o 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 seif-test),

Mode

Measurement

#
Linear Hesolution

e

Window
MEASURE: CHAN 1 CHAN 2
Freg Resp Frea Resp
Averaging WINDODW:  CHAN & CHAN 2
Hanning Hanning
\AVERABE: TYPE ¥ AVES CVERLAP  TIME AVS AfTimes Narrowi;anqurrectlon
Frequency Avy DEF 10 o% o Factor for Selected Window
~ FRES: CENTER SEAN B

S0 kHz 100kHz 187 Hz
( 800 )

Pe- OEC LETH At : ;
Span e /Couplmg and Grounding
TRIGGER: TYPE LEVEL SLOPE PREVIEW
REC LGTH /f Fraarun 0.0 Vpk Pos off Trigger Dela
2048 e OGSO
INPUT,  AANGE ENG UNITS  COUPLING DELAY
1024 for zoom e i CH §  AutoBng 1.0 V/EU DO (FI1t) 0.0 S
gge oH 2 AutoFng 1.0 Y/EU  DC (Fit} 0.0 §
| DC Offset
SOURCE:  TYPE LEVEL DFFSET .t
InputSeiup/ Andm Noise 0.0 Vpk 0.0 YpK
Source £t Calibration Source Level

Figure 8-2 The Instrument State Display at Power-On
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USING THE MARKERS

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 kneb in the Marker group is assigned to move the marker 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 fo 20 kHz.

2. Activate either marker then use the HOLD X or HOLD Y softkeys to expand the
band from the single dot (X} or line (Y).

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.
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THE X MARKER

THE X MARKER

Pressing X in the Marker group aclivates 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. Prassing
X also displays the following menu:

A Used to move the X marker (o a explicit point on the hori-
VALUE zontal axis. The units softkeys displayed after you erster
the value are determined by the current horizontal units.
To set up a band, enter the minirmum and maximum val-
ues separated by a comma. You can also enter X values
immediately after prassing the X kay.

X MRKR Scales the horizontal axis to the span currently definad by
SCALE the X marker band (see the HOLD X softkeys below). No
information is lost when the display is scaled; the original
seale can be returned by pressing X AUTO SCALE.
Pressing this with & single X marker resulis in a scaled
display centered about the marker position.

X AUTO Scales the X-axis 1o display all measured data.

SCALE

SCROLL Allows you to scroll the complete trace through the magni-

ON QFF fying "'window" of an X marker band. Sse the HOLD X
softkeys and "An Example of Scrolling'' following this
menuy,

HOLD X Causes the X marker to split and expand symmetrically

CENTER around its original position as the knob in the Entry group

is rotated. The two vertical iines outline the band. See
“Using the X Marker Bands” |ater in this chapter.

HOLD X Causes the X marker 1o split and expand to the left as the

BIGHT knob in the Entry group is rotated. The two vertical lines
outline the band. See ""Using the X Marker Bands' later
in this chapter,

HOLD X Causes the X marker 1o split and expand 1o the right as
LEFT the knob in the Entry group Is rotated. The two vertical
lines outline the band. See "Using the X Marker Bands”

fater in this chapter.

HOLD X To movs a band across the display while maintaining its

OFF clrrent width, press HOLD X OFF, then move the band
with the Marker knob. To erase a band and restore the
single X marker dot, activate cne of the HOLD X softkeys,
then turn the knob uniil the band contracts to a single ine
and press HOLD X OFF
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An Example of Scrolling

Chapter 8-—Display Configuration
THE X MARKER

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 kz trace was viewed, 10 kHz at atime, using the knob in
the Marker group. Figure 8-3d shows the trace scrolled through 5 1o 15 kHz. Note that scrofiing
follows the time or frequency axis in displays with more than two axes.
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Figure 8-3

Using X Marker Scrolling
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THE Y MARKER

THE Y MARKER

Pressing ¥ in the Marker group activates the Y marker. When the Y marker is activated, it
appears as a single horizontal fine which is moved along the vertical axis with the Markers
knob. Pressing Y also dispiays the following menu:

Y Used to move the Y marker to an explicit point on the
VALUE vartical 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 separaied by a comma. You can
also enter Y values immediately after pressing the Y key.

Y MRKR Scales the vertical axis to the span currently defined by
SCALE the Y marker band {(see the HOLD Y softkeys balow}. 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 thiswith a
single Y marker puts the marker level at the top of the

display.
Y AUTO Automatically scales the vertical axis to obtain the
SCALE optimum display.
Y DFLT Select the Y default scale, which is determinad by the
SCALE input range setting, measurement display and
coordinates.
HOLDY Causes the Y marker to spiit and expand symmetrically
CENTER around its original positicn to form a band as the Markers
knob is rotated.
HOLDY Causes the ¥ marker 1o split and expand downward to
UPPER form a band as the Markers knob is rotated.
HOLDY Causes the Y marker 1o split and expand upward to form
LOWER a band as the Markers knob is rotated.
HOLD Y To move a HOLD Y band along the vertical axis while
OFF maintaining Its current width, press HOLD Y OFF, then

move the band with the Marker knob. Toeraseaband
and restore the single Y marker, activate one of the HOLD

Y softkays, then turn the knob until the markers contract to
a single line, then press HOLD Y OFF,

816
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RELATIVE MARKER MEASUREMENTS

RELATIVE MARKER MEASUREMENTS

The HOLD X and 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 amplifide level
of a harmonic refative to the fundamentat:

1. Activate the Y marker and move it o the peak of the fundamental.

2. Press HOLD Y UPPER 1o activaie 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 refative to the fundamental is displayed as “"AY =." Thease
readouts appear at the top of the screen.
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THE SPECIAL MARKER FUNCTIONS

THE SPECIAL MARKER FUNCTIONS

The special marker functions provided by the HP 35624 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
onlog Y-axes is read out as L.og Y/x-axis unit; slope is not
available on Nyquist or Nichols.

FREQ & Calcuiates and displays the resonant frequency and

DAMP damgping 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 i 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 for frequency
response displays.

POWER Caicuiates 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 enargy (if the ESD unit is selected) or
power (for all other units). Energy is always expressed as
peak, and power is expressed as rms. For all frequency
domain disptays, the POWER marker compensates for
the effect of the window,

MRKR~» Moves the marker 1o the highest amplitude point on the

PEAK active trace. If more than one point is at the highest ampli-
tude, the marker moves 1o the leftmost point. Fan 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 enfire
trace if & 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,

8-18
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Chapter 8—Display Configuration
THE SPECIAL MARKER FUNCTIONS

The Harmonic Markers

These markers highlight a fundamental ﬁequency and its first twenty harmonies, To activate the
harmonic markers, press HMNC ON o display the following menu:

FNDMTL Used to enter the frequency of the fundamental. Press
FREQ FNDMTL FREQ, then enter the frequency using the Entry
group. The range of fundamental frequencies is 010 100
kHz.
HMNC Shows the harmonic power in the area outlined by the X
POWER marker band. If a band is not active, the power in ait 20

harmonics is calculated. See "'The X Marker” for informa-
tion on the X marker bands. Only harmonics onthe
screen are included.

THD 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
9 for linear magnitude traces. Only harmonics on the
screen are included.

CALC Deactivates the HMNC POWER and THD calculations.
OFF This does not affect the harmonic markers themselves,
RETURN Redisplays the SPCL MARKER menu.
The Sideband Markers

The sideband markers highlight a carrier 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 fo activate the sideband markers and dispiay the following ments:

CRRIER Used to enter the carrier frequency. The default value at
FREQ power-on and after reset is 5 kHz.

SBAND Used to enter the sideband increment. This value is used

INCRMT 10 calculate the sideband frequencies based on the car-

rier frequency. The default value at power-on and after
reset is 2.5 kHz,

SBAND Calculates and displays the power contained in the area
POWER 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.

CALC Deactivates the SBAND POWER calculation. This doas
QFF not affect the sideband markers themselves.
RETURN Redisplays the SPCL MARKER menu.
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SAVING AND RECALLING STATES AND TRACES

The HP 3562A can save up to five instrumant states and two data trace displays in its internal
memary. (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 exampie, are not saved. A triangle pre-
ceding the measurement display name indicates that the trace has been recalled from
memaory.

The five states and data trace #1 are saved in nonvolatiie memory as well. Datatrace #21s
arased whan 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 inlocal memory. Press SAVE
RECALL to display the following menu:

RECALL Recalls the state the instrument was in when power was
PWR DN fast removed.
RECALL Recalls a saved instrument state; press RECALL STATE#,
STATE# then enter the number (from 110 5} under which the state
was stored.
SAVE Saves the current instrument state; press SAVE STATE#,
STATE# then enter the number (from 110 8) under which you want

the state to be saved. Nota that any information praviously
saved under this number will be erased.

RECALL Recalls a saved daia trace display, press RECALL DATA
DATA# #, then erter 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.

NOQTE

When you save a trace while the display is the upperflower or
front/back formats, only the active trace (or Trace A if both are
active} is saved in memory.



Chapter 9

DATA OPERATIONS

PURPOSE OF THIS CHAPTER

This chapter shows you how fo use the HIP 3562A's math, auto math, frequency response
synthesis and curve fit features—ihe Cperators group. If assumes you are familiar with the
basic operation of the instrument (at the minimum you should be familiar with Chapters
and 8).

WAVEFORM MATH

Tne HP 3582A offers a number of waveform math capabiliies, including:
Algebraic {+ -+, x}
Squiare root
Reciprocation
Negation
Integraticn/differentiation
Compiex integration/differentiation
Operrloop from closed-loop response
Real part
Complex conjugation
l.ogarithm and antiiogarithm

FFT and inverse FFT

o1
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WAVEFORM MATH

9.2

Wavetorm math cperates on the data block represented by the displayed trace, not onthe
trace itself. An exampie 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 compiex values, enter
the real and imaginary parts separated by a comma. Floating point numbers are represented
by 24-hit mantissas and 8-bit exponents; their numeric range is 4+ 10+ 38, Integers are repre-
sented in 2's complement, 16-bit form, with a numeric range of - 32,76810 + 32, 767.

The results of waveform math are noted on the display with M: preceding the display tabsl,
For example, if you add a constant to a frequency response trace, the label 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 incompatibie
traces. The operations not allowed are:

1. ADD,SUB MPY,DIV on 2 traces where the domain, linflog x-scale, of number of
elements do not match

2. jw and w1 on non-frequency domain traces
3. FFT and FET onlog x-axis, histogram/PDF/CDF, orbits, or demod polar
4. Any math ontime capture buffer or demod preview displays.

Pressing MATH displays the foliowing menu:

ADD Selects addition; see " Algebraic Operations,”
SUB Selects subtraction; see “Algebraic Operations.”
MPY Selects multiplication; see “Algebraic Cperations.”
DIV _ Selects division: see *'Algebraic Operations.”
SQUARE Calculates and displays the square rogt of the active frace;
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 foliowing menu:
DIFF Differentiates the active trace; see "Differentiationy
Integration.”’
jw Multiplies the active frequency domain frace by jm; see
" Artificial Differentiationdintegration.”
INTGRT Integrates the active frequency domain trace; see " Differ-
entlation/ integration,”
INTGRT integrates the active frace without including the first bin;
INIT=0 see "'Differentiation/Integration.”
jwT Divides the active trace by jo; see Artificial Differentia-
tion/Integration.”
T Calculates open-lcop response from measured close-
1T dlocg response, where T is the active trace; see “Cal-
culating Open-L.oop Response.”” T must be posiive.
NEXT Displays the third level of the MATH menu.
RETURN Redisplays the first level of the MATH menu.
Pressing NEXT in the pravious menu displays the following menu:
REAL Displays the real part of complex measurement data; see
PART "Real Part.”
COMPLX Calculates the complex conjugate of the active trace; see
CONJ “Cormplex Conjugation.”
LN OF Calculates the logarithm of the active trace; see "Logs
DATA and Antilogs.”’
LN OF Calculates the antilogarithm {exponential) of the active
DATA trace; see "Logs and Antilogs.”
FFT Calculates the fast Fourier transform (FFT) of the active
frace; see "FFT and inverse FFT.”
FFT-1 Calculates the inverse FFT of the active trace; see “'FFT
and Inverse FFT.
RETURN Redisplays the second level of the MATH menu,
8-3
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WAVEFORM MATH

Algebraic Operations

The algebrac operations (ADD,SUB, DIV MPY) require three steps:
1. Select the active trace as the first operand.
2. Select the math operation,
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 1o 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 s entered 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 dala trace #2 as the second operand, Soe
2 “Saving and Recalling States and Displays” in Chapter 8
for information on the saved traces.

CANCEL Cancels the math operation.

NOTE

To divide jog magnitude traces, use the DIV softkey, not SUB.
A log magnftudle frace is sirictly a function of the display. The
data are stored in linear format, so division is required,

9-4
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WAVEFORM MATH
Figure -1 shows an example of adding two traces.
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Sqguare Root

SQUARE ROOT calculate the sguare root of each point in the active trace; figure 9-2 shows an
example. Note that computing scuare root of a negative function dues not vield an imaginary

rasult.
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Figure 8-2 Square Root

RECIP divides each point in the active trace inio one; figure 9-3 shows an example.
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WAVEFORM MATH
Negation
NEGATE individually multiplies the real and imaginary parts of the measurement data by
minus one; igure 9-4 shows an example.
Eﬂ,!‘gﬁﬂ REBF 1AV Y 1 Hann F?EEg JREGP A0AY, OX0v I Henn
ai: A a8
1 T poe” —
Frequency Response Magnitude -
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Ronl . . Rz}
) Real Part of Measurement is
MNegated
-8.0 —4.0
[ Hz 2k [:] Hz 13

Figure 9-4 Negation
Differentiation/Integration

DiFF differentiates the active trace by calculating the difference between adjacent points on the
X-axis, then divides each difference by the bin spacing; figure 9-5 shows an exampie.
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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 exampile of integration. INTGRT sums all points, while
INTGRT INIT = O initializes the first point to zero. INTGRT and INTGRT INIT = ¢ should be

used on time domain traces.
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Figure 8-6 Integration (INTGRT)

INTGRT INIT = 0 initializes the first point in the display to zero (effectively excluding it from the
integration), then integrates the active trace in the same manner as INTGRT. Figure 8-7 shows
an example. INTGRT INIT = 0 shifts the result down one-haif Af.

Similar to INTGRT in Figure 9-6
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Real

0.0

Fxd ¥ 0.0
Yhe=gSs, G8gny
M FILT TIMES
H540
m

Aeal

TIMEL

GX0v 1|

S84
GXOvin

Si2m

Si2m

Figure 9-7
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Artificial Integration/Differentiation

Artificial differentiation is performed by multiplying the trace by j2rAf This function provides the
freciuency spectrum of the time domain derivative.

K=BOkHz
SYNTHESIS Congt Trage
1.8
Mag
Value at X Marker Readout on
Trace 8 Equals:
400 Bins (50kHz divided by Af of
125 Hz) Times Af of 126 Times 2n ¢.a
Times Value of Trace A (about 1.0) L AL Hz 00k
- 313713K M: SYNTHESIS Const Trace
B840 |
/
Mag
/
/
0.8 ]
[+ Mz 1060k

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.

AmG37 .5 Hz
Ya=415. 109G g
FREQ RESE 104y O%0OvI Hesrire
37.5
R
[s]2] /
Trace B is the Result of Artificially A,// ]
Integrating Trace A
~62.5
(4] Hz 2k
Yh=-50.283 db
M FREQ RESP 104V QX0vip Mann
-30.0
[=f=3
—tto ¥ "—-—-_._,_____—.
o Hz. 2k

Figure 99 Artificial Integration
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Calculating Open-Loop Response

TH — T calculates open-loop response from a measured closed-loop frequency response
curve, as the exampile in figure 9-10 shows. To vield a valid result, the measured response (1)
must be the active trace.

X=288.5 Hz
Ya~~3.2171 i}
FREG RESP 1GA!E=.GE¥GV19 .
24.0 3 T A B H RS
3 [ 3 [ A
i AR N bbb
ae R ;\%K: Prrd
] i [IREEEE
1 Pob 11kt 3 11tk
T A B 2 i ¥ T T
b R t ' \$\$\L; 1t
b toor ot ot 3 oo i
rraceB = T B A s ae e e e Ry
race B ' [
1-T -40.0 i o 1 A
i 1 § I SO 0% T . 1 ) S T S S 2
Where T is Trace A -7, Yrae R ELOSED-LOOP *
M; FHEG HESP i0Avg 8EXCvip
32.0 i [N ' T A
EERE t Tooso i
“-—w—mrh“T"‘T~¢HLalt t IRIEEEET
a8 R e o & R
t [ A i too1 s T 1713
t T3 b 1 b1 11
T T T T YT I (RS A S B 2
' [T B A T\\\é\\;\w Bt
t [T B i R
1 1 I N i A | 4, il |2 |
i 4 1 @bt 1 T R
1 [ I I ¥ i+t i
~-32.0 i Foorodor e 4 4 i t\?\$w%\
3 T S ¢ P 0
10 Log Hz QPEN-LTOP ik

Figure 910 Calculating Open-Loop Response

Heal 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 biock into a real block by removing the imaginary peints and filing the second haif of
the real block with zero values.

FREQ RESP 10Av SOX0vip Hann ova
3758
AN
a8 AR -
1
N
Trace B is Real Part of Frequency -62.8 !
Response in Trace A 45 94678k 3 50 . D4B7EK
M: FAEQ AESE 10AY SOX0v1 Eul-Talal ova
25.0 /
dB
— /
-75.0 I
468987 HZ 56 04BYEK

Figure 911 Real Part
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Complex Conjugation

COMPLX CONJ calculates the complex conjugate of the active trace; figure 8-12 shows an

example,
K=ADkH2
Ya=~45 .0 Deg
SYNTHESIS Gonst Trece
a0.0
//wf‘hElsE
Trace A is a Synthesized Constant
of 1+ #, Which Yields a Phase of bed
459
~30.40
Trace B Shows‘ Comgle>_< Conjugate igg_;i 2 beg Hz 100k
Of Trace A (1 +]1)* = {1 _;1}1 gosgh THEST Const Tracs
Which Yields a Phase of - 45°
Fhaze
Dag
“80 .0
Fxd Y & Hz 100k

Figure 9-12  Complex Conjugation

L.ogs and Antilogs

LN GF DATA calculates the log,, of the active frace, leaving the natural log of the magnitude in
the red part and the phase in radians in the imaginary part. Figure 13 shows an example.

¥:E?;:§a§ 53 A
;gig o A0Av exoyl Hane
A,
H8 / R R
M Calculating LN OF DATA on This
Freguency Response With This
.0 Phase Yields Log, Magin Real Part (A}
B e He #  and Phase in Radians in Imaginary Part (B}
H:iFé;E"!_l__-”;RE_gP ¥ 194w XOvip  Hann
T t:
Fhoes \
SRS B
tag 3&;2 RESH 104V okovilp Hann
- Hanl
Fx:B: o M T /
v ™ Real Part
g {log, of magnitude)
o - Hz kY
‘“3"’2"’-'9359" 104y, SOvip  Hann
Imeg \
imaginary Part
a2 (phase in radfang}
o Hz £

Figure 313 LN OF DATA
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LN OF DATA calculates the artilog, of the active trace, taking phase in radians from the
imaginary part of the data and log,, of the magnitude from the real part.

KwBBT. S o
™ o map tem D
With Log, Magin Real and Phasein .
' -0G, . > VAN
Radians in Imaginary, Calculating W
LN-1 of DATA Yields This Fre-
quency Response With This 800
Phase R2L8 anmnes "z ks
M.ﬁsgen REEP 10AY. KDV Hanr
5;22%3*?‘ B Phasa ™,
FHEQ RESH 104y, XOv 3] Mg
L BT
21}
Heml
~
——— —1BC
/ R@al Paft Fxg ¥ O Hz B
-0.28 (log,, of magnitude;
-] (359 3
M:slf‘l;i:fm’ A0Awv, X0V Hante
. ™~
wea
Imaginary Part
-2 y . .
5 Y = (phase in radians}

Figure 814  |LN-1OF DATA
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FFT and Inverse FFT

Chapter 8---Data Operations

WAVEFORM MATH

FFT computes & 1024-line 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 fail outside the analyzer's frequiency span). Because of dithering inthe
computation, FFTs on identical data do not always produce identical resulis. Figure 8-15 shows

an example of the FFT command.

KmSikHz

INST TIME4
800

"
11

L1k

JERLEEALLY

TR

AR INE

Real

TIVEA

ik

Trace B is Linear Spectrum Resuit- 121
ing from Computing FFT of 5 kHz 809
Sine Wave in Trace A Fxd X G

.2
Yh=500 . 243mV

M INST TI
640

ME S

Mag

100K

Figure 315 FFT

FFT-" performs an inverse fast Fourier transform (FFT) on the active trace. Figure 8-16 shows
an example. If you have performed an FFT on atime record, then transformed # back to the
time domain using FFT-1, the analyzer adds 223 zeros outside the frequency span to fill the
223 Ines discarded by the FFT. The FFT-is 6 to 10 dB noisier than FFT.

FREG RESP
30.0

10AY

O%Ov 1

Hann

Impuise Besponse in Trace B

resufted from Computing Inverse

FFT of Frequency Response in
Trace B. Note Wrap-around at End

of Impulse Response Due to
Truncation of the Response
in the Frequency Domain

A0Av

4K

200m

Figure 916 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 BISF menus. The current auto math
table is saved in nonvolatile memory inside the instrument and is not erased whan 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.

Animportant feature of auto math is that it can be selected as a measurement display inthe
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 limit is 20 lines or 200 characters.) The message in the top right corner
of the table "o 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 fraces may not work if you {or the analyzer} provide different traces.

Programming the Auto Math Table

9-14

Comimands are programmed in the auto math table in the same manner as they are executed
directly from the front panel. For examgle, 10 add frace B to the active trace, enter MATH, ADD,
TRACE B as a command. Figure 8-17 shows this example in the autc math table. You can
select one measurement display for each trace, and the MEAS DISP selections must precede
the MATH selections. To #ll 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
to disc.
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 to 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 anly selects the
LINE# ling; the actual editing s done with DELETE LINE,
CHANGE LINE and ADD LINE.
DELETE Deletes the editline.
LINE
CHANGE Allows the edit line to be changed, When this is active, the
LINE edit line changes as you enter new commands.
ADD Altows a line to be added after the edit line. To add aline
LINE before the current fine #1, use EDIT LINE# to move the
pointer to line #0, then add the new line.
CLEAR Press twice 1o clear the auto math table. The message
MATH “Push Again to Clear” is displayed to allow you to confirm
B 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 89 Keys Left
Label: OPEN LOOP
ACtiVateS TraceA :; QEA$ DISP: FAEG RESP
/ a8 " .
Sefects FREQ RESP Display for v 5 meas DISh: FREG RESP
Trace A . e
Activates Trace B
Selects FREQ RESP Display for
Trace B
Computes Open-L.oop Response of *
Closed-Loop Frequency Response
Figure 817 The Autc Math Table
9415
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AUTOMATH

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 sach table. Thisis
heipful when tables are plofted or stored on disc.

2. ftreplaces the AUTO MATH softkey label in the MEAS DISP menu (linear resolu-
tion, log resolution, and swept sine modes only). This allow you to start the auto
math table and display the results while 2 measurement is in progress.

3. Eappears on top of the active trace {in the same field as the other MEAS DISP
gelections).

To erterthe labed, press LABEL MATH, and the HP 3562A shifts into the alpha mode. Inthis
mode, the hardkeys (except LINE and HELP) are converted to their blue labels, andthe
following meni 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 1o 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 When this Is pressed ON, characters are inserted at the
ON OFF 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 cftheline.
CANCEL Clears the current eniry and exits the alpha mode.
ALPHA

Labels are limited to two lines of six characiers each. Enier the first and second lines separated
by a comma ().

9-16
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Starting the Auto Math Table

The auto math table can be started in two ways:
1. Press AUTO MATH, then the START MATH softkey.

2. Press MEAS DISP, then the AUTO MATH softkey, Note that the AUTO MATH
softkey label is replaced by the math labkel, if one was programmed inthe table
(PFOWER TEST, for example). The auto math table can be started from the MEAS
DISP menu in linear resolution, log resolution, and swept sine modes.

Auto Math Examples
AUtO Math1 AUt Math BS Keys Left Autﬂ Math 4 Auto Math BB Keys Laft
Label: OPEN LOOP iabel: CEPS— THUM
I A 1 A
2 MEAS DISF: FREQ RAESP [ 2 MEAS DISP: POWER SPECK
3 B i 3 MATH: LN OF DATA
4 MEAB DISP: FREGQ RESP 5 4 MATH: FFT
5 MATH: T/4-T
Calculates Open-Loop Response Computes Cepstrum
from a Measured Close-Loop
Response

Au'to Maih 2 Auto Math 8BS Keys Laft AUtO Math 3 Auto Math

t.abel: COHER POWER tabel: NONGOM POWER

a2 Keys teft

£ A 1 A
2 MEAS DISP: COHER 2 MEAS DIsP: POWER SPEC2
3 B a B
4 MEAS DISP: POWER SPEC2 4 MEAS DISP: COHER
5 MATH: MPY: TRACE A B MATH: NEGATE
g MATH: ADD 4
T A
8 MATH: MPY: TRACE B
Caloulates Coherent Output Power i Calculates Non Coherent Quiput
| Power
|
Auto Math 3
Auto Math 23 Kays Laft AUtO Maths Auto Math 82 Keys Left
Label: CAL CURVE Labal: 8/N RATIC
i A 1 A
2 MEAB DISP: POWER SPECY 2 MEAS DISP: OOHER
A3 MATH: MPY: SAVED % 3 B
4 MEAS DISP: COHER
5 MATH: NEGATE
8 MATH: ARD i1
7 OA
B MATH: DIV: THACE 8

Muitiplies Trace A by & Trace Computes S/N Ratio
Stored in SAVED DATA #1

B = Auyntime Error On Last Exscution
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FREQUENCY RESPONSE SYNTHESIS

This feature synthesizes frequency response curves from polefzero, polefresidue or polynomial
data. The synthesis table can contain up to 22 lines of poles and zeros. If &ll entries are com-
plex, up to 44 poles and 44 zercs can be used. (Conjugate pairs are considered two values.)
Constants can alsc 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 35824 is
in the linear resolution mode, the synthesized trace contains 801 lines. The frequency span of
synthesized traces is set using the FREQ menu. (It 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 8YNTH menu: selecting the type of synthasig, 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 themto 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 foilowing menu:

POLE Selects pole/zero synthesis and displays the table and its
ZERC editing menu; see "The Synthesis Tabig."”
POLE Selects pole/residue synthasis and displays the table and
RESIGU s aditing many; see “The Synthesis Table.”
POLY- Selects polynomial synthesis and displays the table and
NOMIAL its editing menu; see *'The Synthesis Tabls.”
CONVRT Displays the convert tables menu; see *'Converting Syn-
TABLE thesis Tables,”
CREATE Creates real or complex constants for use in waveform
CONST math. Redl valles are enterad as a single number; com-
plex values are entered as real, Imaginary separated by a
commaf,). As an example, 6 + j3isentered as §,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 compleis.




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 POLF RESIDU,
the table will be erased when you press any one of the editing
softkeys.

The Synthesis Tabie

The synihesis table cortains the data used by the HP 3562A in creating the frequency
response curve. Figure 8-18 shows an example of the table in the pole/zaro format.

Synthesis

/ Type of Synthesis
Polds And Zeros’

POLES 2w ZERAGS B i Number of Zercs

1. 0kxj ECN TR 1g.gkﬂ 45 . ok ———7ero pair at 10K + j 45kHz

\'\Zem at Otz
Number of Poles
Pole Pair at 1.0K + j 258kHz

[0

Time delay= 0.0 %5 Gain=.4100.0 Seale= FR S Y NT— Scafe Pre{g

\”T“ime D$Gain Factor

Figure 918 The Synthesis Table—Pole/Zero Format

Inthe polynomial and pole-residue formats, values can be entered that produce a trace that is
not conjugate symmeitric (i.e., non-Hermitian). The message "“Not Hermitian” is displayed in
those cases. The pole-zero format provides the best assurance of numericat accuracy.

219
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Figure 9-19 shows this information converted to the ratic-ofpolynomials format {using the
CONVRT TABLES menu).

100s5° — 2x 1092 + 212.5 x 1055

s2 - 2x16% + 626.0x108

I_ Synthesis
Type of Synthesis ~—————————tm g ynomials
NUMERATOR 3 UENOMINATOR 2

80— smnar 2 N Ty ———— o

e |2 242 5E+08 2L OK |
= k] ~g . OM 1.0 T &

/ 4 100.0 *\\ .
& / = 5
83

Time delay= 0.0 & Gain= 1.0 Scales 1.0

Figure 818 The Synthesis Table—Polynomial Format

The table shows the pole and zerc (or polefresidue or polynomial) locations plus any gain, time
delay or scafing frequency used. When POLE ZERO inthe 8YNTH menu is pressed, the
following menu is displayed with the tabie {the vartations for POLE RESIDU and POLYNOMIAL

are includec):

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 £DIT NUMER# when
palynomial synthesis is active,

Used to selact a zero for editing; the actual editing is done
with DELETE VALUE, CHANGE VALUE and ADD
VALUE. This softkey is replaced by EDIT RESDU# when
poie residue synthesis is active and by EDIT DENOM#
when polynomial synthesis is active.

Deletes the edit line. Be careful when deleting poles and
resicdues; these must be in pairs in the table.

Allows the editline fo be changed. When this is active, the
edit line changes as you enter new values,

Allows a value 1o 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 + 3isentered s 6,3 Hz.

Cisplays the synthesis functions menu, which is used 1o
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 displaved after the first press 1o allow you to
confirm that the table is to be cleared.

Redisplays the SYNTH menu.

9-20
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FREQUENCY RESPONSE SYNTHESIS

The Synthesis Funciions Menu

The synthesis functions menu allows you to acdd system gains, time delays and scaling fre-
guencies to synthesis iables. 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 entared
in ricroseconds, millisecands or seconds: the defaultis
0.0 seconds.
SCALE Used to enter the scaling freguency, This frequency is
FREQ multiplied by the vaiues in the table 10 scale the curva up

or dowrn in frequency without having to change every
value. The frequency can be entered in Hz, RPM, or
orders: the range is 10-8 10 106, An exampie use of scale
frequencies is entering normalized values from a filter
design handbook then translating the function to the
desired range. You ¢an alsg convert Hz 1o radians.
SCALE FREQ should be used o avoid the occurrence of
very large or very small numbers.

RETURN Redispiays 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 (singlte pole). In pote/
zero format, enter a pole at — 20kHz. The equation for this filter is:

£ 1
& -
s + 20kHz

This vields a pass band gain {ai 0Hz) of Yzco0c (-~ 86d8), if you wanted a gain of 1 - {0dB),
press GAIN FACTOR then enter 20000. This changes the equation to:

(= 200600
o = =Y
s + 20000

Now the gair is 1 (Gdb) at OHz.

9.2t
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Converling 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 fabla to pole/zero
ZERO format.
TO—-POL Converis a pole/zerc or polynomial tabie to polefresidue
RESIDU format.
TO Converts a pole/zero or polefresidue table to polynomial
—+POLY format.
RETURN Redisplays the SYNTH menu.

Also, polelzero tables can be converted to 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 polefresidue or polynomial table to curve fit, irst convert it to polefzerc format. When
converting tables containing large numbers. it is recommended that you scale the numbers

down using SCALE FREGQ,

Synthesis Formulas

9-22

The following formulas are used in synthesis (remember that S is in Hertz in all these):

Pole-zero format:
{gain KES=-5)5-55~-5,)..
factor)/ (S-S)S -5 US~S)...

\(non-zero case)

Pole-residue format:

A A, A A
0 (P 1 2 2 3
CoSP + CS + .+ §-s) + 55, + 5o57 +(S-—82)2+
(residual terms) (non-zero case) (repeated
poles case)

Polynomial format:

Ka,sP + a,8" + 2,82 + ..)
{480 + buyst + bys® + L)

(can be complex if synthesizing; must be real for table conversion)

Chapter 9—Data Operations
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THE CURVE FITTER

The curve fitier in the HP 3562 A extracts pole and zero locations from measured or synthe-
sized frequency response funclions. This creates a mathematical model that “its” the meas-
ured response. Conceptually, curve fitting can be thought of as synthesis process that tries
pole and zere locations untl it can produce a curve that maiches the measured response, Up
to forty poles and forty zeros can be exiracted. You can explicitly specify the system order or fet
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/zerc values and the curve defined by these
values, As part of the development process, you can it a measured response then transfer
those values to synthesis and modily 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 modfications to see if the design goals have
beenmet.

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 oraer, 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 resulis.

Here are the general steps to perform a curve fit:

1. Selectthe input data

2. Specity the system order

3. Specify the weighting function

4, Createthe fit

5. View and edit the curve fit table

8. View and edit the weighting function
After the curve has been fitted once, steps can be repeated in any order to change the setup.
For example, f 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 . On the other
hand, the curve fitter's flexibility allows you 1o control vanous aspects of the fit by bounding the
problem with constraints (a specific system order, for example). The remainder of this chapter

is divided info two parts: the first explains the softkey menus used for curve fitiing, and the
second guides you through the six sefup 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 0 to 40 {a conju-
POLES gate pair is considered 2 polas).
NUMBER Used 1o enter the number of zeros, from 010 40 (a conju-
ZEROS gate pair is considerad 2 zeros).
LAST Selects the last frequency response measurenent made
MEAS as the input to the curve fitter.
A&B Selects the data inthe A and B traces as the input to the
THRACES 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
manu.
FIT Displays the curve fit functions menu, which is used to
FCTN speciy user/autc weight and userfauto order, convert
synthesis and curve fit lables, and view and edit the
weighting function. See "The FIT FCTN Meniu™ foliowing
this menu.
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The following menu is displayed when EDIT TABLE is pressed:

EDIT
POLES

EDIT
ZERCS

FiX
LINE#

UNFIX
LINE#

ADD
LINE

DELETE
LINE#

TABLE
FCTN

RETURN

Shifts the editing softkeys to the poles in the table. When
this is active, FIX LINE#, ADD LINE, and DELETE LINE#
affect only the poles.

Shifts the edifing softkeys 1o 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 t during
subsequent fits, Whether a a pole or a zero is fixed
depends on whether EDIT POLES or EDIT ZEROS is
active. Fixed lines are identified by an arrow in the table.

Unfixes a previously fixed line. When aline is unfixed, the
curve fitter reats it as a normal line.

Used to add a pole or zero to the table. The curve fifier
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 ara
identified by an arrow.

Deletes the selected line in the table. Whether apole ora
zero is deleted depends on whether EDIT POLES or EDIT
ZEROS is active.

Dispiays the table functions menu, which allows you to
add time delays and system gains to the fable. This menu
aliso allows you 1o clear the table. See "' The TABLE FCTN
Menu.”

Saves the changes made in the current editing session
and redisplays the CURVE FIT menu.

925
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THE CURVE FIT MENUS

The TABLE FCTN Menu

Pressing TABLE FCTN displays the following menu:

TIME
DELAY

SCALE
FREQ

CLEAR
TABLE

RETURN

Used to enter time deiay values. Ifthe system being fit has
an exiranecus ime delay in its response, this value must
be included to obtain an accurate fit. The default value is
0.0 seconds.

Used 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. The
frequency can be enterad in Hz, RPM or Crders; use the
units in which the the curve is displayed. The range is 10-8
10 108, and the defaultis 1.0,

Allows you to clear the table. This erases all values found
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.

Redisplays the EDIT TABLE menu.
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The FIT FCTN Menu

The following menu is displayed when FIT FCTN is pressed:

LSER Selects user weighting, which causes the HP 3562A 1o
WEIGHT use the weighting function defined with the EDIT WEIGHT
menu.
AUTC Selects auto weighting, which causes the HP 3562A 10
WEIGHT atomatically calculate the weighting function.
USER Selects user order, which causes the HP 3882A 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 35624 to select
CRDER the optimum number of poles and zeros, upto the

N — number specified by the user.

FT ' Transfers the curve fit table to the polefzero syrthesis
—SYNTH table. Note that any values already in the synthesis table
will e erased when the curve fit table is transferred.
SYNTH Transfers the pole/zero synthesis table o the curve fit
—FIT talle.
EDIT Disptays the edit weight menu, which is used o view and
WEIGHT madify the weighting function.
RETURN Redispiays the GURVE FIT menu.
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The EDIT WEIGHT Menu

The foliowing menu is displayed when EDIT WEIGHT is pressed:

VIEW
WEIGHT

WEIGHT
REGION

WEIGHT
VALUE

STORE
WEIGHT

RETURN

Displays the weighting function, if one exists, or & unity
function ¥ one doas not.

Used to specify a portion of the weighting funcilon to be
modified by WEIGHT VALUE. Enter the minimum 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.

Used to define the value of the weighting function inside
the region identified by WEIGHT REGION. Prass WEIGHT
VALUE, then enter the weighting constant for the region
from O to 1.0, {Any vaiue can be enterad, butit will be
normalized to 1.0.) View the level of the weighting function
in side the welight region to determine its effect on the
curve fit. Any portion of the weighting function outside the
weight region retaing ifs original weighting value.

Stores the weighting function and any changes made to it
in the current editing session. The function must be
stored for the changes to be saved.

Redisplays the FIT FCTN menu, Note that changes made
o the user weighting function are lost if STORE WEIGHT -
is not pressed.
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CURVE FIT SETUP STEPS

These sleps 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
obiain 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 ingtructions 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 requires the frequency response display in trace A and the
coherence display intrace 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 1o 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: Specify the System Crder

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 inthe
FIT FCTN menu. The number of poles and zeros is enterad 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 aute order.

There are several considerations when specifying the system order. lf the order is known,
selecting USER CRDER and entering the number of poles and zeros results in a faster fit than
using AUTO ORDER. Keep in mind that selecting tco 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 exira to provide for hidden poles. Likewise, use two zeros for each negative peak inthe

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 he specified by firstidentfying it with WEIGHT
REGION {use either the 8-9 keys or an X marker band and the MARKER VALUE key), then
entering the value with WEIGHT VALUE. You can enter velues between - 32,767 and

+ 32,767, but the weighling is always normalizedto a scale of 0 to +1,

FREQ RESE s0Avh OOV rann Ovi
20.0
dB
GCriginal Weighting Function
~ | /_ Derived by Auto Weight
-80.0 NV
Fra YO i o —— Partion of Weighting Function
MR ’ Modified by User
. -
Ma
’ A// ] e
[ P ol
0.0 _/
Fxd Y O Hz 2k

Figure 8-20 User-Modified Weighting Function

The user-defined function must be saved using STORE WEIGHT for the changes o
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 (elther user ¢r auto) for the parts of
the function outsice the weight region. You can specify and modify more than one region.
Figure 9-20 shows an example of 2 user-modified weighting function.
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Step 4: Create the Fit

The fit is created when CREATE FIT in the 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 zerc locatlons can be viewed inthe curve fittable; 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 oniy.

If an acceptable fit is achieved before the specified number of poles and zeros have been
axiracted, the fit can be stopped by pressing STOP FIT. it is helpful fo 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 alsc be stopped if it becomes clear that the setup is
inappropriate. Because fiting high-order systems can be time consuming, stop the fitif itis
obviously incorrect,

1o judge the accuracy of afi, 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 8-21 shows an example display at the completion of a fit.

X=202.8 Hz
Ya=13.1127 oB

FREG RESP 104y ROV Y Hann
a8 / Ny
N
— |
]
. . —60.0
Trace Synthesized at Compietion of Fra Y O : iz £
. . X 3 ; a1 a
Fitto Give You Visual Confirmation YRoASCE
of Fit 20.0 /\
Tk,
fei-]
T
—50.0
Fxd ¥ 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
Ppiles  And Zeros
POLES 3 7EROS 1
Real Pole at - 937 Hzme—-[1 2537 352 €. 5 -
P ~21.08B5 f£3 200.534

Pole Pair at —21 +j200 Hz/

Zero Added later by User,
Indicated by Arrow

Time delay= 0.0 8§ Baln= 36.87M Scales 1.8
o

Gain Found in Original Fit

Figure 8-22 The Curve Fit Table

Pressing EDIT TABLE also displays the menu used to edit the table. This menu allows you to
aglter the pole and zero information to clotain the desirec 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 EOIT ZEROS is active.

When lines are fixed, the curve fitter assumes they are correct and includes them in the next fit.
lLines added 1o 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 fitto encompass the entire
frequency span. The pole and zero locations found in the first fit are retained and used inthe
second fit, Fixed fines that have been subsequently uniixed are treated in the same manner as
knes found by the curve fitter.
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AUTO SEQUENCE PROGRAMMING

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 atable
that is stored in the HP 3562A's internal nonvolatile mamory. Up to five auto sequences, each
containing up to twenty commands, can be stored. (Additional tables can be savad 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.

Depending 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 tc let you know how many key strokes you have left.

if an auto sequence initiates an indefinitely-long process, 1t does not walt for that process to
finish, but continues after one time record. For exarmple, if you start a measurement with 10
exponential averages, the auto sequence continues after the first record fs measured. Similarly,
indefinite processes nitiated by an auto sequence are allowad 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 keysirokes are not executed as they are enterad in on auio
seqguence, MEAS MODE, SELECT MEAS, TM AVG ON OFF and DEMOD ON OFF do
change several softkey menus. If you wart 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 aQ or a1, then
press the Enter softkey.

T hantar 10 &
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CREATING AND RUNNING AUTO SEQUENCES

The AUTQ SEQ menu provides access fo the five auto sequence tables and allows you fo
stari, pause, and continue individual auto sequences:

START Starts the auto sequence stored in table #1. Note that

ASEQH “START ASEQ1” is replaced by a labet if one was
programmed in the auto sequence.

START Starts the auto sequence stored n table #2, Note that

ASEQZ2 “START ASEQ2 is replaced by a label it one was
prograrmmed in the auto sequence.

START Starts the auto sequence stored in table #3. Note that

ASEQS “START ASEQ3" s replaced by a label if one was
programmed in the auto sequence.,

START Starts the auto sequence stored in table #4. Note that

ASEQA “START ASEC4” is replaced by a label if ane was
programmed in the auto sequence.

START Starts the auto sequence stored in table #5. Note that

ASEQS “START ASEQS" is replaced by a label if one was
programmed in e aulo sequence.

PAUSE Pauses a running aute sequence. This softkey applies

ASEQ only when "AUTO SEQUENCE RUNNING" is displayad.

A paused auto seguence can be continued by pressing
CONT ASEQ. PRESET also pauses auto sequences.

CONT Continues a paused auto sequence. 'Aseq Finished" s
ASEQ displayed if the auto sequence is already finished when
CONT ASEQ is pressed.
SELECT Used 1o sefect the auto secuence 1o be viewed or edited.
ASEQ# Press SEILECT ASEQ#, then enter the number from 110 5.

if you terminate this entry with the VIEW softkay, the table
is displayed, but it cannot be edited. if you terminate the
antry with the EDIT softkey, the table is displayed, and it
can be adited. Nota that if a label has replaced the START
ASECH---5 softkey, the auto sequence s st selected by
its number from one fo five.
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Auto Sequences with More Than 20 Lines

There are three technigues avaitable if you need more than twenty lines to solve a measure-
ment problem. First, it some steps are repetitive, you can create ioops in individual autc
sequences to effectively vield more than twenty lines. Secord, you can command an auto
sequence o start others, giving you up to one hundred lines in five auto sequences. Third,
you can recall aulo sequences from disc memory and run them under auto sequence control,
giving you & nearly unlimited number of command fines.

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 sequencas are started by pressing the desired softkey in the AUTO SEQ menu. Com-
mands are executed simultaneously. In most cases, the auto sequence waits unil each com-
mand has been compiletely 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
measuremert, the auto sequence will idie after executing START unti! all 100 averages are
taken.

in the swept sine mode, auto sequences idie after starting sweeps.

10-3
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The EDIT Menu

This menu is used fo fill and edit auto sequence tables. Commands, or fines, 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
antered as RANGE: CHAN 1 RANGE: 5V To program the B trace o 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 ASECH followed by a number 1—5, then press the EDIT softkey to
display the following menu;

LABEL Used 1o add labeis; see “‘Labeling Auto Sequences”
ASEG following this ment,

EDIT Used to select the line to be edited. The edit line can be
LINE # changed i CHANGE LINE is active, or a new line can be

added after the edit line if ADD LINE s active. The current
line is highlighted and indicated by an arrow.

DELETE Deletes e edit line, as selected with EDIT LINE#
LINE
CHANGE Allows the editline (as selected with EDIT LINE#} 1o be
LINE changed. Once CHANGE LINE is pressed, it ramaing

active untit ADD LINE is pressed or the instrument is
turned off, or the edit is ended.

ADD Allows a ine to be added after the edit line (as selected
LINE by EDIT LINE#). Once ADD LINE is pressed, it remains
active until CHANGE LINE is pressed. To add aline
before the currentline #1, move the line pointer to line #0
{above line #1), then enter the new iine.

CLEAR Clears the auto sequence table. The message “"Push
ASEQ Again to Clear” is displayed 10 allow you 1o confirm that
the auto sequence is o be cleared.
ASEQ Displays the auto sequence funciions menuy; see " The
FCTN Auto Seguence Functions Menu.”
END Saves the changes made in the current editing session,
EOIT exits the editing mode and radisplays the AUTO SEQ
menu.

104
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An auto sequence label serves two functions: it is displayed at the top of the table so that the
auto sequence can be easlly identified, and it replaces the appropriate START ASEQ# softkey
latel 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 imited to six characters per line; separate the
first and second lines with a comma.

When LABEL ASEQ is pressed, the HP 3562A shifts into the alpha mode, in which the keys
{except LINE and HELF) are converted fo their blue labels. LABEL ASEQ also displays the
following menu to allow you to enter the label:

ENTER

SPACE
FORWRD

SPACE
BACKWD

INSERT
ON GFF
DELETE
CHAR

CLEAR
LINE

CANCEL
ALPHA

Saves the current alpha entry and exits the alpha mode.

Moves the cursor one space forward o editan entry. Use
the "BL" key to add blanks.

Moves the cursor one space backward without erasing
any characters. To erase, use BACK SPACE.

Whan this is pressed ON, characters are inserted at the
cursor position. When itis pressed OFF characters are
writien over existing ones.

Deletes the character at the cursor position,

Clears the alpha entry from the cursor position 1o the end
ofthe fine.

Clears the current entry and exits the alpha mode.

Auto sequence labels are not stored in calling auto sequences. For exampie, if ASEQT has the
command “START ASEQ2” and you change the label of ASEQZ to “TEST A, the next ime
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 fabel. Normally, the HP 3562A starts the measurement when power is applied.
AUTOST, however, inhibits this, 5o you need to program the START key into AUTOST if you
wani it 1o start a measuremant 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 (aven though it has ne label) immediately after power-on,

The Auto Sequence Functions Menu

The auto seauence functions menu allows you to add time pauses and timed starts, messages
and display control to the auto sequence. Pressing ASEC FCTN (inthe SELECT ASEQ#
menu) displays the following menu:

LOOP
TO

GOTO

ASEQ
MESSGE

TIMED
PAUSE

TIMED
START

BSPLAY
ON OFF

RETURN

Used to program loops into auto sequences. Two num-
bers are required: the number of the firstline in the loop
and the number of times you want the loop to repeat.
Press L.OOP TO then enter the line number and loop
count separated by a comma. Loops are limited o three
levels deep.

Causes the program to jump to the indicated line and
continue from there, Press GQC TO then enter the number
of the destination line,

Used to enter autc sequence messages. These are lim-
lted to 24 characters and are displayed in the fower right
comer 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
ment.

Used to enter imed pauses. When the program encoun-
ters atimed pause, it pauses for the specified time, then
continues. Press TIMED PAUSE and enter the desirad
time, from {0 1o 32,767 seconds (546.12 minutes).

Used to enter delayed starting times. The sigrt time is tied
to the nor-real ime clock. See TIME H M, S inthe SPCL
FCTN menu to view or set the clock. if a starting time is
entered, the auto sequence beging when the clock
reaches that ime. Start times must be between 00,00,00
and 23,59,59. To turn off imed 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 ASEGH# menu.

To program audible beeps into an auto sequence, press SPCL FCTN, followed by
BEEPER ON OFF, thentype in1and press ENTER.
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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
genergl, but several aspects of auto sequences raquire noting hers,

First, recalled auto sequences do not have to be stored in the auto sequence table in which
they were created. For example, # 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 ASEQS, 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 recalied 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 BISC: 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 ASEQ1 has the
command “START ASEQ2" and you save ASEQZ on disc and later recall it into ASEQS, the
command in ASEQH will no longer be valid. (It will go ahead and start ASEQ2, but the auto
sequence you want 1s now in ASEQ3))
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EXAMPLE AUTO SEQUENCES

This section provides examples that demonstraie the power and fiexibility of the HP 35624’
auto sequence featurs. All were plotted directly from the display.

Sets Up a Frequency Response
Measurement for Network Analysis

eplay ON  Label: NETWRK MEAS

1 MEAS MODE: LINEAR RES

2 SELECT MEAS: FREG@ RESP

3 WEINDOW, HANN

A4 AVE: BTABLE (MEAN)

5 AVG: NUMBER AVHS 25

& FHEG (SPAN): START FREG 40 kHz

7 FREQ (SPAN}: FREG $PaN 2 khz

B SOURCE: RANDOM NOISE

9 SOURCE: SOURCE LEVEL 1 Vrps

10 ASFN: ABEQ MESSSE MEABUREMENT SET UP
11 ASER FCTNS: TIMED PAUSE 2 Sec

12 RANGE: AUTD 1 ANG UP

13 RANGE: AUTD 2 RNG UP

14 INPUT COUBLE: CHANE AR DT {1/0) 4
18 INPUT COUPLE: CHANE AC DO (1/0) 4
16 SELECT TRIG: EXT

47 SELECT THIS: TRIG LEVEL 25 mV

18 ABEG FOTNS: ASEG MESSSE INPUTS SET UP
18 START

Auto Sequence 1 100 Keys Left

Figure 10-1

Displays “HELLO MAC” onthe
Computer's Screen. Refer to Chap-
ter 5§ in the HP 35624 Programming
Manuai for Information on the Com-
mands Used Here.

Auto Sequence 3 0 Keys Lett

Digspiey ON Label: DISP MSSABE

1 WP-IB FOCTM: OUTPUT STHING —-DBSZSO0, 4

2 HP-IR FCTMN: OUTPUT STRING —-DBAC:

3 IAFN GUTPUT STRING ~~PU; PA108, 1000; PO

4 HP-IB FCTN: DUTRUT STRING -~-CHSZ3

5 IBFN: CUTPUT STRING ~~WRIT'HELLG MAL®

6 HP-IB FOTNG OUTPUT STHING —~DBUPL
Figure 10-3

Sets Up Several Ploiting Param-
eters to Generate Consistent Plots

Auto Sgquence 2 187 Keys Left
Display ON  Label: REPCRT PLOTS

PLOT: SELECT DATA: BOLID GRIDRS
PLOT: SELECT PENS: GRID PEN 1
PLAT: SELECT PENS: TRAGE A PEN
PLOT: SELECT PENS: ANNOT A PEN
PLOT: SELECT PENS: TRACE B PEN
PLOT: SELECT PENS: ANNOT B PEN
PLOT: SELECT PENS: MARKEA PEN 4
PLOT: LINE TYPES: SOLIDA DASH B
PLOT: PLIM: ULIM: SET P4 LWR LF 250, 300
10 PLOT: PLIM! L IM SERPZ2 UPR RT S000, 3000
14 PLOTI START PLOT

K@@ U W
Wwunn

Figure 10-2

Sets Up a Continuous, Exponen-
{ially Averaged Measurement for
Adjusting Filters,

AUto Sequence 4 139 Keys Left
Display ON  Label: FILTER TWEAK

1 MEAS MODE; LINEAR RES

2 BELECT MEAS: FREQ RESP

3 WINDOW: UNIFRM [NONE

4  AVE AVE OFF

5 FREG {8PAN] 2.5 KHz

8 FREG {SPANI: ZERD START
7 SQURCE: PRICRC CHIRP

8 BOURCE: SOURCE LEVEL .5 V
B RANGE: aUTO 1 RNG UP

10 RANGE: AUTO 2 RNS UR

14 SELECT TRIG: SQURCE TRIG

A
43 BINGLE
t4 MEAS DISP: FREQ RESP
18 SCALE; ¥ FIXD SCALE 30 g8
16 START
17 X 440 Hz
18 Y: Y VALUE 10 o8

Figure 10-4




Chapter 10—Auto Sequence Programming
Example Auto Segquence

TSéagis “%(.)SU%?SiE?”éFi(% 4l Display ON ?nLllzetl? M%E‘g.ufsgace °
thé Aa),;; 35233 enclz .,SGTSSeUBﬁ n 1 ASEG FCYNS: ASER MESSGE STARTING LOOP
2 ASEG FCTNS: TIMED PAUSE .5 Sec
ASEQ" Is Treated as a Subroutine 3 AUTC SER: GOSUB ASEG
s w : o :

When it Is Finished “MULTI T e ASEQ TCTMS: ASE MESSSE Gosus Done
ASEQ" {Fig. 10-5a) Resumes at 6 ASEG FOTNS: ASEQ MESSGE JUMPING TO #3
Ling 4 7 ASEG FOTNS: TIMED PAUSE .5 Ses

e 8 AUTO SEG: THIRG ASEG

a0
Starts "THIRD ASEQ” (Fig. = |
10-5c)—Since This ks at the End of
the Ao Sequence, It Jumps to
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Chapter 11

HP-IB FUNCTIONS

PURPOSE OF THIS CHAPTER

The purpose of this chapter is to show you how 1o use the MP 3562A as an HP-IB controlier to
plot the display, access disc memories, and output HP-IB command strings. The topics cov-
ered are;

1. Using the HP-IB FCTN menu

Selecting system controller or addressable-only
Viewing and setting HP-IB addresses
Sending user service requests

2. Plotting the display

Connecting and addressing the plotter
Setting the plot parameters

3. Using disc memories

Conneciing 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. Qutputting HP-1B command strings

iy
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THE HP-IB FCTN MENU

The HP-IB 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-IB command strings. For
programmming the HP 3562A as an addressable-only device on the bus, please refer to the
HP 35624 Programming Manual.

SYSTEM |dentifies the HP 3582A as the system controler, Thisis
CNTRLA necessary for plotting, accessing discs and outputiing
cornmand strings.
ADDRES identifies the HP 3562A as an addressable-only bus
ONLY device. This is necessary for programming the instrument

— over the HP-IB with an external controlier.

SELECT Displaysithe select address menu, which is used to set the
ADDRES HP 3562A's address and enter the addresses of plotters
and disc drivas, See ''The Select Address Menu” follow-
ing this menu.
USER Displays the user service request menu, which allows you
SRQ 10 send eight Unique service requests o an external con-

trofler. See “User Service Requests” following this menu.

OUTPUT Allows you to output command strings to the HP-IB. See
STRING “Quitputting Cammand Strings™ following this menu,
ABORT Aborts HP-IB operations.

HP-iB
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THE HP-IB FCTN MENU

Press SELECT ADDRES to display the following menu:

HP-IB
ADDRES

PLOT
ADDRES

pIsC
ADDRES

Used to view and set the HP-IB address of the HP 3562A,
fromOto 31,

Used to enter the plotter’'s address, from 0 1o 31,
The HP 3562A needs to know the plotter’s address to
communicate with it

Used tc enter the disc drive's address, from 0o 7.
The MP 35624 needs fo know the drive's address fo
communicate with it

Used to enter the unit number on multiple-unit disc drives,
fiom G to 156. This does not actually set it on the arive, but
the HP 3562A needs to know the drive unit number to
access e desired disc.

User Service Requests

The HP 3562A allows you to send up 10 gight unigue service requests 1o an external controfler
on the HP-1B. The USER SR through SRG8 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 Hewlett-
Packard Graphics Language (HP-GL). Traces, tables and instrument states may be plotted.
HP-18 or HP-GL programming knowledge is not required to use the plotter.

NOTE

The HP 3562A must be identified as the system controfler (if
an external controfler is not on the bus) in order to piot. Press
HE-IB FCTN, followed by SYSTEM CNTRLR. If you are using

_ & controfier and a plotter on the bus simultaneously, refer to
the HP 3562A Programming Manual fo pass conirol
betweer the controller and the HF 3562A.

Connecting and Addressing the Plotter

To connect a plotter to the HP 3562A, refer to igure 1141, A standard HP-IB cable is required;
the following cables are available from Hewlatt-Packard:

Part Number Length
10833A 1m(3.31)
108338 2m{6.6f)
10833C 4m (132
10833D 0.5m(1.61)

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

IR

Figure 111 Connecting a Plotler to the HP 3562A

To address the plotter, the MP 3562A needs to know the plotier'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-IB group. When its menu is displayed, press
SELECT ADDRES followed by PLOT ADDRES, then enter the plotter’'s current address, The
adcrass is stored in nonvolatie memory (it need not be reentered if the instrumenrt Is turned
off). Note that some plotters do not recognize an address change until their power is turned off
then on again.

-5
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PLOTTING THE DISPLAY

Setting the Plot Parameters

The HP 3882A 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,
necessary.
SELECT Displays the select data menu; this determines the com-
DATA bination of data, annotation and grid for plotiing.
SELECT Displays the select pens menu; 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 cmvs), 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 meny; this is used for plotiers
CONTRL with paging control,
PLOT Displays the plot imits menu; this is used to select default
LIMITS or user-defined iimits.
PLOT Presets all plot parameters,; see table 11-1 for detalls.
PRESET
NOTE

The HP logo in the upper feft corner of table and state displays
is not normally plotied. If you do wish to plot if with the dis-
play, refer to Chapter 6 of the HP 3562A Programming Man-
ual for instructions.

11-6
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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 alsc 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 sstup.

Table 11-t  The Plot Preset Parameters

Parameter Preset Condition
SELECT DATA DATA & ANNOT active
DFAULT GRIDS active
SELECTPENS Pen #1 for grid, Trace A and its
annotation
Pen #2 for marker, Trace B and iis
annotation
SPEEDFS Fast
LINETYPES . SOLID LINES s active
PAGING CONTRL NO PAGING is active

CUT PAGE ON OFF is OFF

PLOT LIMITS PLOT AREAis active

DFAULT LIMITS is active
ROT @0 ON OFF is OFF

The Select Data Menu  To select the combination of data, annotation and grid 1o be plotted,
press SELECT DATA o display the following menu:

DATA
ONLY

DATA &
ANNCT

| DFAULT
GRIDS

SOLID
GRIDS

TICK
MARKS

RETURN

Selects only the data trace(s) for plotting.

Selects the data traces and all the alphanumeric annota-
tion for plotiing; also displays the three grid control soft-
kays shown below.

Piots the grids exactly as they appear on the screen,

Piots the grids with solid fines, regardiess of how they
appear on the screen.

Plots ticks marks on the grid axes in place of the horizon-
tal and vertical grid tines.

Redisplays the PLOT menu.

-7
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The Select Pens Menu  To select the pen number for plotting the various parts of the
display. press SELECT PENS to 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 plotiing trace A.
A PEN
TRACE Used 1o enter the pen number for plotiing trace B,
B PEN
ANNOT Used to enter the pen number for plotting the annotation
A PEN for trace A.
ANNOT Used 1o 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 0 to the maximum number of pens in the plotter. Refer to
your plotter's manual for its response fo 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.,

11-8
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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 to display the following menu:

SOLID Selects solid lines for both traces,
LINES
DASHED Selects dashed lines for both traces.
LINES
DOTS Selacts dotted Iines for both fraces.
S0L.IDA Selacts a solid line for Trace A and a dashed line for
DASH B Trace B.
USER Displays the line type number scftkeys below, which aliow
LINES you to define custom line types, and activates user lines.
LINE A Used 1o enter a line type number and length for Trace A;
TYPE # gee “User Lines" This softkey appears only after USER
LINES is pressed.
LINEB Used to enter a line type number and length for Trace B;
TYPE # see "User Lines.” This softkey appears only after USER
LINES is pressed.
RETURN Redisplays the PLOT menu.

User Lines The user lines are defined by two variables: the pattern number and pattern
type. Refer to 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 line
numbers 1through 8, if desired, without using the second parameter. The second parameter is
always optional, Inthe HP 35624, solid lines are assigned the line type number — 32,768,
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The Paging Control Menu 7o 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
CUT PG Controls the page cutting feature. Pages are cut after the
ON QFF plot is finished.
RETURN Redisplays the PLOT menu.

These commands are not sent to plotiers 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 1o display the iollowing menu:

PLOT Causes the entire screen, including annotation, fo be plot-
AREA tad within the plot limits,
GRID Causes the plot grid 1o line up with the plot limits. Useful
AREA for printed graph paper.
DEAULT Selacis the P1 and P2 values defined by the plotter,
LIMITS
USER Selects the Pt and P2 values dafined by the HP 35624,
LIMITS and displays the user limits menu and alfows you to set
the plotter's P1 and P2 coordinates directly from the
HP 3562A. See “The User Limits Menu™ following this
menu.
ROT 80 Rotates the plot 90 degrees. This puts P1in the upper left
ON GFF corner and P2 in the lower right corner. Note that if your

plotier also has a rotate feature, it does not have to be
active if ROT 90is ON, This reverses the aspect rafic to
3.7:4800Y).

RETURN Redisplays the PLOT menu.

Cnce you select USER LIMITS and redefine the P11 and P2 positions, these new locations
become the plotter’s default vaiues. This sets the DFAULT LIMITS equal to USER LIMITS.
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The User Limits Menu  The HP 3562A allows to you define the P1 and P2 focations 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 P1and P2 locations as defined on the
piotter. Press USER LIMITS to display the following menu:

SET P
LWRLF

SETP2
UPRRT

READ
PEN—F1

READ
PEN-P2

ABORT
HP-IB

RETURN

Used to specify the location of P

Used to specify the location of P2.

Reads the current location of the plotter’s pen into the
HP 3562A's P1L

Reads the current location of the plotter’s peninto the
HP 3562A's P2,

Aborts HP-1B operations. Use this if the plotter fails to
respond to one of the READ PEN softkeys,

Redisplays the USER LIMITS manu.

P1 is the lower left corner of the plot, and P2 is the upper right corner. The screen’s aspect ratio
is 4.9:3.7 (X.Y). HP-GL. assigns the origin to the lower left corner of the plotter's usable area.
The values entered for P1and P2 are an X-Y coordinate pair separated by a comma. For
example, entering a P1lccation 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 infermation.
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USING DISC MEMORIES

The HP 3562A allows you 1o store an unlimited number of displays (fables, traces, and states)
to disc memory without using an external controller. The instrument supports the Hawlett-
Packard 794X and 91XX series disc drives. (Other drives can be used as well but the

HEF 3562A does not support thelr service diagnostics.) This ability to directly control a disc is
also used with ime 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 ment

4. Format discs

5. Copy disc files

6. Use the disc service functions

Ary Hewlett-Packard Y-inch tape drives using the Command Set/80 disc control language
can be used for any applicable operations. Because of thelr slower speed, tapes are used
orimarily for disc backup. The HP 35682A 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 controlfer and a disc drive on the bus simil-
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-IB cable is
required; the following cables are available from Hewlett-Packard:

Part Number Length
10833A Tm{3.3f)
10833B 2m(6.6H
10833C Am(13.21)
10833D 0.5m{1.6f)

12
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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 instrurnent will resuft.

3562A
REAR PANEL

-----

pISC MEMORY
(Typical)

10833A/B/CID
HP-1B CABLE

Figure 11-2 Connecting a Disc Memory 1o the HP 3562A

To address the disc, the HP 3562A needs fo 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-IB FCTN in the HP-IB group.
When s menu is displayed, press SELECT ADDRES, then DISC ADDRES and enter the disc's
current address. The address is stored in nonvolatiie memory and is not affected by power-
down or reset,

It the disc has more than one drive unit, you need to specify which unit is to be addressed.
Prass 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
nonvolatiie memory.

NOTE

Discs rnust be initialized before data can be stored on them.
Refer to “Formatiing 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 mamory. In addition, auto sequence, adto math, syn-
thesis, curve fit and delete frequency tables are fully operational when recalled. Press DISCto
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”' foliowing
this menu.
RECALL Used to recalf an existing file from the disc to the display.
FILE There are three ways 1o recall files; see ‘Recalling Files

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
menw. Note that deleted files cannot be recovered,

VIEW Displays the disc catalog; see “'Using the Disc Catatog”
CATALOG foliowing 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),
PREY Displays the previous page of disc catalogs that contain
PAGE more than one page (20 files).
CATLOG Enables the Entry group o move the catalog pointer, See
POINTR “Using the Disc Catalog’ foilowing this menu.
DISC Displays the disc functions menu: see “Using the Disc
+CTN Functions Menu' later in this chapier.

1114
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Saving Files on Disc

There are three ways to specify the name for a file you are saving to disc:

1. Enter 2 file name (Up to 8 characters) using the alpha menu that is displayad 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 fite. This differs from pressing ENTER as in #1 above,
which wilt not let you write over an existing file.

3. Press ENTER immediately after pressing SAVE FILE., This uses the last fle 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. I the last
file name does not contain a number, a1is appended 1o the new file name. f no
fles 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 fle

sizes:
Fite Type Size (in 256-byie seciors)
Time record trace 33
Frequency response frace 28
Power spectrum irace 15
Setup state 3
Auto sequence table 4
Auto math table 4
Synthesis table 4
Curve fit table 4
Throughput file {1 record) 20
Throughput file (10 records) 164
Throughput file (30 records) 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 isthe proper code
from Table 11-1.

Table 111 Codes for Saving Files Not on Display

To save; Use this code:
Active Trace DA

Data Intrace A DAA

Data intrace B DAB
instrument state Sk

Synthesis table (active type) ST

Auto sequences A1 A2 A3 A4 or AS
Autc Math AM

Fault Log FL

Captive buffer Cs

Test Log TL

Demod celete frequency DM

Curve Fit CF
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Recalling Files from Disc

There are three ways to recall files from dise:

1. After pressing RECALL FILE, enter a fle name using the alpha menu that is
displayed.

2. Display the disc catalog, move the pointer to the file vou want to recall, press
RECALLFILE, then press AT POINTR in the alpha menu.

3. After pressing RECALL FILE, press ENTER inthe alpha menu. This recalls 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)
TEST ' State
TEST2 State
FRESP Synth
TEST3 State

and the last file you recalled since power-up was TESTY, pressing RECALL FILE
iollowed by ENTER would recall TEST3.

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 recaliing.

Using the Disc Catalog

When VIEW CATALOG is pressed, the disc’s file catalog is displayed. The catalog shows the
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 cormner
indicates the name of the disc, as entered when the disc is initialized (see "“Using the Disc
Functions Menu™),

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 recalied or
deleted. This saves you the trouble of manually entering each file name with the alpha mode.
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The Alpha Mode

When SAVE FILE, RECALL FILE or DELETE FILE is pressed, the HP 3562A shifts into the
gipha mode to allow you fo 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 clisplayed:

ENTER Saves, recalls or deletes the file, then exits the alpha
mode, A status message is displayed for saving, recalling
and deleting.

SPACE Moves the cursor one space forward for editing. Use the

FORWRD blue "BL" key to add blanks.
SPACE Moves the cursor one space backward without erasing
BACKWD any characters. To erase, use BACK SPACE or DELETE
CHAR.
INGERT When this is pressed ON, characters are inserted at the
ON OFF current cursor position. When pressed OFF, characters
are writen over existing ones.
DELETE Daletes the character at the cursor position.
CHAR .
CLEAR Clears the alpha characters from the cursor position fo the
LINE end of the line.
AT Appears when DELETE FILE or RECALL FHLE is

POINTR pressed.

CANCEL Aborts the current entry and axits the alpha mode.

ALPHA

The number of files stored is limited only by space on the disc. Note that when ENTER is
pressed and the file is saved, recalled or deleted, the instrument exits the alpha mode, andi the
keys return to normal operation.

1117
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USING THE DISC FUNCTIONS MENU

The disc functions menu allows you o pack discs, abort HP-IB operations, and create
throughput files. It also gives you access to the service functions, copying and formatting
menus. Prass DISC FCTN inthe BASC menu to display the foliowing menu:

SERVCE Displays the disc service functions menu, which aflows
FCTNS you to perform media and hardware tests and spare
biocks in media. See “*Sparing Blocks™ later in this
chapter,
oIsC Displays the disc copying men, 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 eptions for
HP Subse/80 discs. See “"Formatting Discs” later in this

chapter.
PACK Packs the disc by removing any space remaining when
DisC filas 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 fles; refer o Chap-
SIZE ter 6 for instructions.
CREATE Creates time throughput files; refer to Chapter 6 for
THRUPT instructions.
ABORT Aborts disc operations. Use this when the bus fails to
HP-IB respond or when you wish to gracefully terminate a bus

operation before itis finished.

RETURN Redisplays the DISC menu.

Packing discs requires several minutes because the entire contenis of the disc must be read
then rewritien, *'PACK DISC IN PROGRESS" and “% Done™ are displayed while the packisin
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
grase any existing data. When formatting discs with muitiple
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 aliows you to enter a format option number for Hewlett-Packard Subset/80 ciscs.
Press DISC then DISC FCTN, followed by FORMAT to display the following menu:

FORMAT allows you to enter a formatiing option, from 0o 239, o
OPTION Subset/80 discs. This is ignored by all other disc com-
mand sets.
INIT Initializes media by writing a catalog and formatting the
DIEC media. Ontapes, INIT DISC performs an automnatic cer-

tification test and stores the results inthe ERT log.

INIT Initializes media by writing a catalog. This does not format
CATLOG the media and is primarily used to intialize pre-formatted
tapes. Thigis aiso 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 ©122D
disc drive must use format options 0 (its default), 1 or 4 to work with the HP 3562A. Nt al
drives dafault to 256 bytes/sector, so refer 1o your drive’s manuat if there is any question about
its default format.

Aftar 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 110 32 767 to specify the maximum
number of files you will be storing on this disc. The number you enter is rounded up fo the
nearest 8n (8, 16, 24, eic). For example, on a disc to be used solely for time throughput, you
could initialize it as “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. 1 you are not sure
whether a tape or disc has been initialized, press VIEW CATLOG in the DESC menu. If “Unfor-
matted Disc” Is displayed, you need to initialize the media with INIT DISC. If “Not a Valid
Catalog” 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 fles, 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 foliowed by DISC COPY to display the following
ment;

DESTN Used to enter the HP-1B address of the destination disc
ADDRES drive, from 0 to 7. See “ldentifying the Copy Destination”’
following this menu.
DESTN Used to enter the unit number of the destination disc,
UNIT from O 1o 15. See "'ldentifying the Copy Destination” fol-
lowing this menu.
COoPY Used to enter name(s) of the file(s) to be copled. See
FILES “Selecting Files To Be Copied” following this menu.
OVERWR Selects auto or manual overwrite, Auta overwrites any
Al MAN dupficate files without stopping; manual pauses each time

it encounters duplicates. See ““Selecting Files To Be Cop-
ied" following this manu.

RESUME Instructs the file copier to write over the duplicate file,
OVERWR arasing the destination file. See "'Selecting Files To Be
Copled.” This can also be used {0 resume over wriing on
a second disc i the first one fills before copying is finished
and to resume after HP-IB aborts.

RESUME Instructs the file copier not to write over the destination file
COPY and skip the file in question when duplicates are encoun-
tered. See "‘Selecting Files To Be Copied.” This can also
be used o resume copying on a second disc if the first
one filis before copying is finished and to resume after

HP-IB aborts.
IMAGE Performs a backup of the source to the destination. Refer
BACKUP t¢ “'Image Backup" following this menu. DO NOT

PRESS THIS UNTIL YOU HAVE READ “IMAGE
BACKUP" FOLLOWING THIS MENLU.

RETURN Redisplays the DISC FCTN menu.

ldentifying 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-IB FCTN key.
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" COPYING DISC FILES

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 fle name using the alpha
menu and the biue 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 foliowed by DISC
COPY and COPY FILES. Enter the starting and ending file names separated by a
comma. When you press the ENTER softkey, ali the files from the starting to the
ending in the catalog are copled. Files are stored on the destination disc in the
same order they appear on the source disc. fthe ending file is not found, all files
after the starting file are copied. To copy from the beginning of the catalog 1o 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.

It the Hle copier encounters a file on the destination with the same name as the a file in the
source, it takes one of two actions depending on the state of OVERWR AU MAN. If this set to
AU (auto overwrite), the destination file is written over by the source file and erased. NG COPRY
OF THE ORIGINAL DESTINATION FILE IS PRESERVED.

However, if OVERWR AU MAN is set to MAN, the file copier stops and informs you each tme
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
scurce 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
OVERWR to finish copying.

it a copy is aborted before finished, the destination disc retains all files copied up to but not
including the one being transferred. ABORT HP-B during copying does nat affect the source
disc,
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image Backup

NOTE

The first action IMAGE BACKUP takes is fo 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; i 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 functicns are intended for disc service technicians as well as advanced

HP 3562A operaiors who need o spare blocks on disc or tape. The run time efror log and the
hardware fault logs are offered, as welf as the read-only error rate test. Press DISC then DISC
FCTN foliowed by SERVCE FCTNS to display the foliowing menu:

RESTOR Restares the catalog if power was lost during a data trans-
CATLOG for or the catalog was somehow erased. See "Restoring
Catalogs™ foliowing this menu,

RO ERT Clears the ERT log and starts the read-only errar rate test
TEST (ERT). See “The Error Rate Test” following this menu.
QUTPUT 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, s0 keep pressing NEXT PAGE until "LAST PAGE”
is displayed in the log.

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 T-vector address or a 3-
vector cylinder, head,sector address. Refer 1o "' Sparing
Blocks" later in this chapter before attempting to spare
blocks.

RETURN Redisplays the DISC FCTN menu.
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(JSING THE DISC SERVICE FUNCTIONS

the SERVCE FCTNS menu is pressed, the following menuis

FAULY
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”
following 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 error since powermup, An exampie is

shown infigure 11-3,

g

Rejent Errors: 00go0000
Fault Errors: 00000000
Accesa Errors: [slafelsdslolele]
Informatiom [eleleledefainlel

Perameter Field: Clndr Hd
{P4-Pg} 0 0

P1 P2 P3 P4 PS5 PB
6 o 0 o o o

Disc Status

Disc Type: Commanyd Set/80 - indicates Disc Command Set
IR Fielm Volume Unit HW/Status

2 Indicates Fauit krror

00000000 f (Bits OD—45}
00O0C010S (Bits 16-34}
00000000  (Bits 32-47}
00000008  (Bits 4B-53}

Sctr One Vector
=] o]

P7 PB P8 PiD
0 o a k]

Figure 1+-3 The Disc Status Display
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Restoring Catalogs

Catalogs can be restored if powar was lost during a data transfer or if the catalog appears
corrupted. f RESTOR CATLOG finds a catalog sector that it determines to be bad, it clears that
catalog sector. For this reascn, be certain that a catalog definitely needs restoring before you
press RESTOR CATLOG.

The next step after pressing RESTOR CATLOG is to use the aipha mode to enter a name for
the restored catalog. As with INIT DISC and INIT CATLOG, you may add a comma and the
number cf 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
seclor {the first sector) is bad. If the volume sector is good, these entries are ignored,

if you terminate this entry with the ENTER saftkey, 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 seclors. It attemipts 1o validate all fles
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 secior is
cleared. The "'Restore Catalog” display at the end of restoration shows the the number of bad
sectors found.

Restoration is fast if ali 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-1B and started again.

The Error Rate Test—{iscs

Thistest 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 corraciion circuitry is disabled while the
ERT s 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 finishad:; it shows the number of times
each error occurred,

thpﬁqﬁ%ﬁ?-iﬁ Functions
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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 Number of Heads in Thig ————"7""°

Disc

Indicates There Are More Pages in \\

Last
Head Head
&

-~ Logiegl -
Clndr Hd Sctr

Sectors Correctable Uncorrectable

Read Errars Errors
6. 1BE+04 [e]
Error
Count Byte

Disc ERT Log foan Pages

Figure11-4 The Disc ERT Log

The ERT is used in conjunction with the run time log to help you locate and spare bad blocks
onmedia. Refer o “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, #t does not disable error correction circuitry, so only
urcorrectable errar are shown. Second, it does al the interpreting for you, so any sector that
shows up in the ERT log on atape needs to be spared. Any errors it encounters are tested
three times to see I they are transient or permanent. The ERT then ignores transient errors and
tries to correct permanent errors. Any permanent errors it cannot correst 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
3540 minutes for 600 i tapes.

Figure 11-5 shows an example of the tape ERT log.

Fage 4
Tape ERT Log Lass Pega-

'\\!ndicates This ts the Only Page in

Blocks B o T T —

Accassed Perman— Trensi— Uncerrect— Unlocat— the E_Og
ent ent able able
6. BBE+04 3 214 k4] 4]
Logical Block Erron other
Address Byte Information

Figure 115 The Tape ERT Log

Any errors dispiayed in the uncorrectable or unlocatable colurmns need tc be spared. 1501
tapes have more than 128 errors, they need to be backed up and replaced. If 600 # tapes have
more than 250 errors, they need 1o be backed up and replaced.
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The Run Time Loy

This log records data errors that occur during normal operation. Because the error correction
circuitry is enabiled during normal operation, the run time log does rot show correciable errors.
Other than that, it records and shows the same information ag the ERT log. Figure 11-6 shows
an example.

; Page %
Disc Run Log s Fages

Last Sactors Correctabla  Uncorrectatile \ indicates More Pages
Head Head Rasad Errors Errors

[+] B . B5E+04 a [e]
-~- t.ogical — Erpror
Gindr Hi Scte  Count Byte

Figure 11-6  The Run Time Log

You should first read the run time log 1o see if the ERT needs to be run. It aiso can be used in
coniunction with the ERT and its fog to help you locate and spare bad blocks on media. Refer
to the next section, "Sparing 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, QUTPUT LOG
then RUN T™M LCG). f 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,

2. Runthe error rate test (press BISC, DISC FCTN, SERVCE FCTNS then RO ERT
TEST). NOTE: pressing RO £RT 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 fog fo check those bad sectors twenty times alsc. When the ERT is
finished, proceed to step 3.

3. Any diso sector that produced a repeatable 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 frouble.

For tapes, every block in the uncorreciable and unlocatable columns in the ERT log is con-
firmed bad and needs to be spared.

4. To spare a block, press SPARE BILOCK then enter the biock’s address. This will
gither be the 1-vector address or the 3-vector gylinder,head,sector address; use
the address shown inlog. 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 alf
three logs after sparing all bad blocks and see if any errors accumulate when
you put the disc or tape back into operation.

11-28
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The Fault Log

The fault fog shows disc hardware errors that have accumulated since the log was last cleared.
Figure 11-7 shows an example.

Disc Fault Log Peee ! /?gﬁ:}egs?hisIstheOnlyPageén

Last Pags -

l.ogical Addresses {_
~= Gurrent —— -~ Target -- Fault! /
o

Cindr Hd Sctr Clndre Mg Sctr Code

Fail Stat
Subtst Byte

[ ) o 0 ¢} i7s ° 0

o

\ Indinatas T Eprnrar Errar
S ARGICEWES § CITOr OF ws wilToH

Figure i+-7 The Disc Fault Log

NOTE

This fauft log is designed for the disc service technician who
is familiar with its contents. It is not intended for use by
HP 35624 operators.
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Quick Reference Tables C8/80
Request Status Summary
ERROR REPORTING FIELDS'
A
™
iIDENTIFICATION FIELD REJECY ERRORS FIELD FAULT ERRORS FIELD?
0 78 15 15 23 24 a1

<VVVVUUUU> <S8 88 88 88>

<00200567><891001t2000>

<01701900220><240262728030

31>

YWVY = Voiume number
YUY = Unit number

85885555 = Value of the lowest
numbered unit with
status pending {all
anes if no units have
status pending).

Notes:!
1.

Error bit positions correspend to bit

positions in Set Status Mask command,

A 17 indicates presence of an error.
Unused bit positions must be zeroes.

Adi Fault Errors are unmaskable.

Error uses parameter figid.

e Parameter field configuration is de-
pendent on reported errors.

s Highest priority is given to lowest
numbered emrors.

s Masked errors relinquish their
priority.

2+ CHANNEL PARITY ERROR
A channel command was re-
ceived without odd parity.

5 = ILLEGAL OPCORE
An unregognizable opcode
was received.

6 = MODULE ADDRESSING
An illegal voiame or unit num-
ber was specified for this
device

7 = ADDRESS BOUNDS
The target addriess has ex-
ceeded the bounds for this
device.

o
n

PARAMETER BOUNDS

A parameter {(other than umt,
volume, or targe! address) is
not allowed for this device.

% - |[LLEGAL PARAMETER
A parameter field was the
wrong length for the opcode
preceding it

10 = MESSAGE SEQUENCE
The message sequence has
been viotated. (Error sup-
pressed if any reject or fault
errors have occurred prior to
sequence error)

2 = MESSAGE LENGTH
The total length of the execu-
tion message differs from the
current getault value,

17 = CROSS-UNIT®
An error has ocourred
during a Copy Data
operation.

19

[0

CONTROLLER FAULT
A hardware fault aoc-
curred in the controtler.

I

22 LINIT FAULT
A hardware fault has
cccutred in the unit

addressed.

24

[0

DIAGNOQSTIC RESULTS
The hardware failed the
diagrostic indicated in
the parameter field.

26 - 28 = RELEASE REQUHRED
This command cannot
be executed untit after
release 15 granted 1o the
device.

Device reguires release
{or indicated reason:

26 = OPERATOR REQUEST
Helease required for
operator request fe.g.,
load/unload, resiore},

27 = DIAGNOSTIC REQUEST

Reiease required for

diagnostics initiated

from control panet (e.g.,

HiO, seif test).

W

It

23 - INTERMNAL MAINTE-
NANCE

Retease required for in-
ternat maintenance {e.g.,
head alignment, error

logl.

30 = POWER FAIL
The power to the unit
failed. a diagnostic de-
siroyed configuration,
or a pack was icaded.
Bevice shouid be recon-
figured.

31

it

RETRANSMIT
The preceding transac-
tion should be retried.
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<I323334353637002><404104344000>

<48495051520085><057585806100>

/80
Quick Reference Tables
Reguest Status Summary (coentinued)
ERROR REPORTING FIELDS'
A
e
ACCESS ERRORS FIELD INFORMATION ERRORS FIELD PARAMETER FIELD*
32 3¢ 40 47 48 55 56 63

35

36

40

43

44

33 -

34 =

37 -

a1 =

32 = ILLEGAL PARALLEL

OPERATION

The requested operation can-
not be executed in paraltel
with some other operation{s)
currently in progress.

UMNINITIALIZED MEDIA

The host attempted to access
unformatted media, or un-
usable media has been
loaded.

NGO SPARES AVAILABLE
Spare Black 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
lecaded).

WRITE PROTECT
The selected volume is write
protected.

NO DATA FOUND
A biock accessed duripg a
read has not been writien.

UNRECOVERABLE DATA
OVERFLOW

The previous transaction gen-
erated more than 1 unrecov-
erable data error. The entire
transfer should be considered
ir errof.

UNAECOVERABLE DATA?
Unrecoverable data at indi-
cated biock(s).

- END OF FILE

End of file encountered on
file structured davice.

END GF VOLUME
The host attempied to access
ACross a volume boundary.

48 - 50 = REQUEST RELEASE®

Device requests release
for indicated reason.

48 = OPERATOR REQUEST?
Reiease requested for
operator request (e.g.,
toad/unload, restore).

49 = DIAGNOSTIC REQUEST®
Release reques! initiated
from diagnostic controt
panel {e.g., HIC, self test),

50 = INTERNAL MAINTE-
NANCE®
Release reguested for in-
ternal maintenance (2.g.,
head alignment, error fog).

51 = MEDiA WEAR
Cnly one spare track
{disci or one spare block
{tape) remaining.

52 = LATENCY INDUCED
Atalency was induced
during the transter due to
slow transfer rate or seek
retry,

55 « AUTO SPARING
INVOKED
A defective biock has been
automatically spared by
the device.

57 = RECOVERABLE DATA
OVERFLOW
The previous transaction
generaged more than 1 re-
coverable data error.

58 = MARGINAL DATA?
Data was recovered, but
with difficulty.

RECOVERABLE DATA?
A latency was introduced
in order to correct a data
error, '

59

61 = MAINTENANCE TRACK
OVERFLOW
Error and fault log areais
fulf.

No Errors: P through P indicate new
Target Address. The address format,
which is used any time Pt through P6
contain address information, is de-
fined by the Set Return Addressing
command (refer to paragraph 2-24).

No frrors: BY through P10 contain run-
time drive error codes (DERBORS),
except afler a Spare Block command,
The errors are arranged chronologi-
cally: P7 containg the most recent of
the four errors recorded, P10 containg
the oldest of the four recorded.

Ngte: frror codes 40M and CBH will
abways be tollowed by a single
byte containing fault latch
information.

After a Spare Block command, P1
through P& contain the beginning ad-
dress of the reformatied area (Disc
operation oniy.)

After Spare Block command, P7
through P10 indicate the length - in
bincks - of the reformatted area. The
length is a four-byte, unsigned binary
number. (Disc operatiaon onty.}

£rror Bit No. 17

Cross-unit: P1 through F6 contain the
encoded values of each unit which has
experienced an error. A byte of all
ones indicates no additionat units,

Error 8it No. 24
Diagnostic Resulis: P1 through P8
contain the following information:

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

PS5 ~ PG = not used

P7 « P10 contain DERROR mformation
{format described abovel.

Error Bit No. 41
Unrecoverable Data: P1 through PG
indicate address of bad block,

Error Bit No. 48 - No. 50

Request Release: P1 through P6 con-
tain the encoded vatues of each unit
requesting release. A byte of all ones
indicates no additional units

Error Bit No. 58
Marginal Data: P1 through P6 indicate
address of the marginal biogk.

Error Bit No. 59
Recoverabie Data: P1 through P6 indi-
cate address of recoverable block.

EErmoaem
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OUTPUTTING COMMAND STRINGS
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The HP 3562A can output HP-1B command strings up o twenty-five characters long (exclud-
ing the address;. FPress OUTPUT STRING, enter the address of the destination device followed
by a comma, then enter the command siring. For example, the command

OUTPUT STRING 5,PA1000,10C0

sends the HP-GL command ""PA1000,1000" (Plot Absciute 1o 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-dligit addresses are treated as the secondary address.

The HP 3562A can send MP-IB commands o itself, Use — — asthe address, instead of a
standard HP-iB address from 0 to 31, This sends each commands back through the analyzer's
HP-IB command transiator. You can use all the commands except those involving data frans-
fer. All parameter entry commands can be used, however, For example, the command

QUTPUT STRING ~ - DBACH
ciears and activates display buffer #1.
OUTPUT STRING is especially useful when programmed in aute sequences, Refer to Chapter

10 for nformation on creating and using auto sequences. Refer to the HP 3562A Programming
Manualfor information on the analyzer's HP-IB commands.
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Chapter 12

’OPERATING
REFERENCE

INTRODUCTION

This chapter contains descriptions of the HP 3562A4°s keys, softkeys, indicators and connectors.
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

o the raar panel -—-7

Describes the keys in the HP-IB
group on the front panel
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The page numbers in the margin beside each eniry refer you to the places in Chapters 1through
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 {o learn maore about spe-
¢ific menus or to help vou find particular softkeys.
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Chapter 12—0Operating Reference
THE ALPHA MENU

THE ALPHA MENU

When the HP 3562A requires an alphabetic entry {e.q., when saving and recalling digplays) it
converts the keys on the front panel to their blue aipha labels and displays the alpha menu. The
keys in the Entry group (except the arrows) can be used o enter numbers and punctuation.
When you complate the aipha entry by pressing the ENTER sofikey, the alpha menu is erased
and the front panel returns to normat operation.

AT POINTR—ernters the file name dentified 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 LHSC
menu for more information.

CANCEL ALPHA--cancels the current alpha entry and exits the aipha
modsa,

CLEAR LINE-—clears the alpha entry from the cursor position 1o the end of
the line. This does not exit the alpha mode.

DELETE CHAR—deletes the character at the cursor position.

ENTER-—saves the current alpha entry and exits the alpha mode. Pressing
ENTER in the alpha menu resuits in one of several different
actions, depending on the softkey that activated the alpha menu.
For example, when SAVE FILE activates the alpha menu, press-
ing ENTER causes the display o be saved to disc.

INSERT ON OFF—when INSERT is ON, characters are inserted at the cur-
rent cursor position, and existing characters are shified to the
right. When it is OFF, new characters are written over existing
characters.

OVER WRITE—f you terminate a fle name alpha entry with GVER WRITE
when saving a file to disc and a file with that name already exists,
OVER WRITE erases the onginal file and replaces it with the cur-
rent display. To avoid overwriting, press ENTER instead of OVER
WRITE.

SPACE BACKWD—moves the cursor one space backward, without delet-
ng any characters. To delete while moving backwards, use the
BACK SPACE key inthe 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 bianks, use the “BL™ key (the alpha mode
versicn of ENGR UNITS),
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A—activatestrace A. Seethe 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. Selaction of the active trace is important because the markers, units,
coorcinates, math operations, displays and scale affect only the active trace. This key
can alsc be used to return to a data trace display after a table has been displayed. If
both traces are active and a display feature s activated which can apply to only one
trace, trace A is always selected. For example, if you try to save both traces simul-
taneously inlocal memory, only frace 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 frace(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 uppearflower format.

ARM —enabies 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 T8IG menu.

ARROWS -ces 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 routing
is saved in nonvolatile memory and can be recalled after power-down. (Additional rou-
tnes can be saved in disc memary; 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 & measurement is in progress when
AUTO MATH is pressed, the menu appears, but the softkeys are disabled until the
measurement finishes or is paused,

Animportant feature of auto math is that the math function can be selected as a meas-
urement display. (See MEAS DISP while in the linear, log or swept sine mode.) You
can then view the math results as measurements are being made.

Ato AUTC MATH
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AUTO MATH (cont)

12-4

ADD LINE—used to insert ines 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 # again. Lines are programmed
into the auto math table in the same manner as they are executed directy
from the front panel: key, softkey(s), then units softkey (i 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
antire line must be reentered, i vou altempt o 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 o
move the line pointer to line #0, then press ADD LINE and enter the new
fine.

CHANGE LiINE—used to changs the edit ine (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 reenterad,
Once CHANGE LINE is pressed, it remains active until ADD LINE is
seiected, and the adit line continues to change with each new eriry.

CLEAR MATH—clears afl commands and the label in the auto math table. When
CLEAR MATH is pressed once, the message '‘Push Againto Clear’ is dis-
piayed so you can confirm that the table is fo 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 afier DELETE LINE is pressed, then the remaining
lines are rentimbered.

EDIT LINE#—used o 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 seroli the line pointer through the table. The edit line is highlighted
and indicated with the pointer at the left side of the display.

EDIT MATH-displays the auto math table and enables its menu. EDIT MATH is
ignorec 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 currert editing

SEession.

LABEL MATH-—used to add a label to the auto math table. Pressing this displays the
alcha menu to allow you t¢ enter the label. The label you enter appears at
the top of the auto math table and replaces the AUTO MATH sofikey inthe
MEAS DiSP menu. When LABEL MATH is pressed, the alpha menu is dis-
played, and the keys are converted 1o ther blue labels. To enter a two-ine
label for the softkey, separate the first and second lines with a comma. Each
line is limited 1o six characters.

Plimntmn 47 Conmratbins Doforonan



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. ifan error
is encounterad during execution, the display shows which line produced
the errcr. When EDIT MATH is pressed again, an "R" is displayed to the feft
of the line that causes the runtime error. Errors result from atiempting to use
invalid cormmands or operating on incompatible traces. For example, atime
domain trace cannot De added o a frequency domain frace.

VIEW MATH-—allows you to view the auto math table without enabling its editing
men.

AUTO SEQ-—displays the auto sequence menu, which is used to create, edit and start auto

sequence programs. All keys and softkeys may be proegrammed, except for LINE, the
EDIT ASEGQH# 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 10 5, press ADD LINE, then start entering commands.

Five autc sequences of up to twenty lines each may be programmed and saved inthe
HP 3562A's internal memory. These programs afe storea in norvolatile 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 soitkeys several menu
levels deep require mare space than key or simple softkey commands. 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 lines up to the maximum
of twenty may be entered without pressing it again. Lines are programimed
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).

i a mistake is mads 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, i you attempt te enter more than twenty lines,
the last line in the table (#20) changes as each additiona line is entered. To
add a line before the current line #1, use EDIT LINE# and the Entry group fo
move the line pointer to line #0, then press ADD LINE and enter the new
line.

ASEQ FCTN--displays the auto sequence functions menu, which is used to program
auto sequence messages, timed pauses, timed starts, and display control.

ASEQ MESSGE—used fo 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 biue iabeis. (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 lower right corner of the display.

125
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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-
ingthe 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 s pressed, it remains active until ADD LINE is
selected orthe 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 Again to Clear”
is displayed so you can confirm that the auto sequence is 1o be cleared.
Once cleared, auto sequences cannot be recovered. However, they canbe
saved in disc memory; see DISC,

CONT ASEQ--continues an auto sequence that has been paused with PALISE
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 fine (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 selection is 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 resultis shown. If the display is turmned on, alf 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 seguence.

EDIT LINE#—used to identify a line in the table for editing. The edit ling 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
knab can scrollthe line pointer through the table. The edit ine 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 i an auto sequence, it instructs the program 1o
jump tothe indicated line and continue from there. Press GO TO, then enter
the destination line using the Entry group.

Lnapier iz--peraung Heterence
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AUTO SEQ {cont)

LABEL ASEG—used to add labels to auio sequence pregrams. This label repiaces
the appropriate “START ASEQ" label on the AUTO S8EQ menu. When
LABEL ASE( is pressed, the alpha mode menu is dispiayed and the key
are converted o their blue labels. (See the aipha 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 acomma. Each lineis limitedto
six characters. Note that even though a labet replaces one of the START
ASEQ1—5 labels, the auio sequence is still identified by its number 1—5.

You can program cne of the auto sequences to start automatically at power-
on. Enter "AUTOST" as the first 6 characters in lakel, and this auio
seqguence 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 routing, which starts a free run measurement.

LO0P TO-—allows you to program loops into autc 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 segquence
loops from: the first ine containing LOOP TO to the first line in the loop as
many times as you specify, then continues with the program, Nested loops
are limited to three levels deep.

PAUSE ASEG-—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, #
resumes with the next command. ¥ the auto sequence is restarted rather
than continued, 1 starts with the first command in the table.

RETURN--redisplays the EDIT ASEQH# menu,

SELECT ASEQ#—used to select an auto sequence program for viewing or editing.
Press SELECT ASEQ#, enter the number from 1 to 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 ASEQT1—5 soft-
keys, the auto sequenceis stillidentified by its number from1—5. FSELECT
ASEQ# is pressed and a number is entered while a measurement is in
progress, the command is ignered until the reasurement finishes.

START ASEQ1-—starts the autc sequence stored under number 1. Note that i a label
was added tc the auto sequence, it replaces the START ASEQ1 softkey
labet.

START ASEQ2—starts the auto sequence stored under number 2. Note that if a label

was added fo the auto sequence, it replaces the START ASEQ2 softkey
label.
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AUTO SEQ (cont) to AVG
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START ASEQ3—starts the auto sequence stored under number 3. Note that if a label
was added to the aute sequence, it replaces the START ASEQS softkey
label. ‘

START ASEQ4—starts the auto sequence sfored under number 4. Note that if a labe
was added to the auto sequence, it replaces the START ASEQ4 softkey
labet.

START ASEQ5S—starts the auto sequence stored under number 5, Note that if a label
was added to the aute sequence, it replaces the START ASEQS softkey
label.

TIMED PAUSE—used to program a timed pause in an auto sequence, Pregs TIMED
PALSE, 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 o view intermediate displays
generated by the auto sequence.

CTIMED START—used 1o specify the starting time of an auto sequence. The starting

fime 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 23,52,59. To set or
view the clock, see TIME H M,S Inthe 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, overiap processing, overload rejection, fast averaging, previewing, andtime
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 8V G, before any
softkeys in the averaging menu are pressed.

inthe swept sine mode, the AVG menu offers you the choice between auto and fixed
integration. Select the swept sine mode {under the MEAS MCDE 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 thresheid and maximum integra-
tion time. The variance threshold is entered in dB or as a percentage after
oressing this softkey. The maximum integration tme is set with INTGRT
TIME.,

When auto infegration is active, each point is integrated for & 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.
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AVG (cont)

AVG OFF--turns all averaging functicns off. If 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 seis the maximum overlap
percentage.

CONT PEAK-—selects the continuous peak function, which yields a composite spec-
tfrum containing the maximum values for each of the display lines that
occurred during the measurement period. Continuous peak accumulates
data untit the measurement is paused. Note that continuous peak applies
only to freguency response and power spectrum measurements. Compare
with PEAK HOLD,

EXPON-—selects exponential averaging, which weights new data more than old to
maintain & moving average, rather than the cumulative result obtained with
stable averaging. Regardiess 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 2n for
the number of averages and is limited to 18 384. (It rounds up all other
entriesto 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 welghting is caiculated with this formuia:

A, = (1 = 27MA, + 27D,

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

*quantity is time record when fime 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.

L.ong Integrationtimeas may not be required for ali 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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FST AY 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 notupdate until alf averages have been taken, Fastaveraging defaults
to off at power-on and after reset. Fast averaging can be temporarily deact-
vated during ameasurement 1o check its progress. Note that fast averaging
must be active to achieve the maximum real time bandwidths, Fast averag-
ing can be used enly with stable and peak hold averaging.

INTGRT TiME--selects the fength of time that each point is integrated in the swept

sine moda. 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-~dispiays time records for approval before they are included inthe

measurement. When each time record is displayed, the measurement
pauses indefinitely until you approve or reject the record by pressing YES
or NO. Marual 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 A¥YG menu.

NUMBER AVGS-—in the inear, log and time capture modes, this softkey selects the

number of averaged measurements, from 110 32 767. The default is 10.
Note that the number of averages may also be entered immediately after
pressing AVG, before any softkeys in 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 result in a slower measurernent.
The maximum number of averages per point is 32 767; the default s 1.
Note that if autc averaging s 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 overioad rejection is not selected, all records are included in the
average. Qverload 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.,

Chapter 12—0Onperating Reference
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OVRLP%—determines the percentage of the time record that is used for over-
lap processing, from 0 fo 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 overiap
percentage and the percentage actualy achieved. The achieved percent-
age is displayed on the screen and is always equal {0 or less than the
requested percentage. The default percentage is 09. When averaging is
off, the analyzer overlaps as much as possible, regardless of the setting of
OVRI.P% (except for capture and throughput measurements, which use
the value of OVRLP%). The overlap percentage readout at the top of
measurement displays shows the overiap between the last two averages
only.

PEAK HOLD—selacts the peak held function, which yields a compasite spectrum
containing the maximum values that occurred during the measurement in
gach of the display fines. Peak hold continues until the selected number of
averages have been computed (this is the differenice between peak hold
and continuous peak). Note that peak hold can be applied cnly te fre-
QUENCY respense and power spectrum measurements.

PRVIEW OFF—deactivates manual or imed previewing, When previewing is off, the
measurement includes all time records, without waiting for your approval,
The possible exception to this is overicad rejection; see OV REJ ON OFF.

RE?UHNmrédispans the first level of the AVG ment.

STABLE (MEAN)—selects stable averaging, which weights old and new data equally
to vield the arithmetic mean at each display line for the number of averages
calculated. 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 fo calculate stable
averaging is;

where A, = cumuiative average
current quantity
number of averages

[

*quantity is time record when time averaging is on; power spectrum, fre-
auency response or correlation when time averaging is off

AVG {coni)
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AVG (cont) to BACK SPACE

1242

TM AVG ON CFF—switches between linear and power spectrum guantity averaging.

Forlinear 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 measurement. Table 12-1 summarizes the advantages
and disadvantages of the two typas.

Table 1241 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
tfrigger 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 cannct be used with time throughput.

B-—activates trace B. Seethe SINGLE, UPPER LOWER and FRONT BACK keysto 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 fo return o 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
setection entered. BACK SPACE zpplies only during alphabetical and numeric
entries requested by the instrument.
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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 catibration 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 ocours
an the following schedule:

At power-on

8 minutes affer power-on
1hour after power-on
every 2 hours thereafter

The HP 3562A's calibration routine does naot disrupt averaged measure-
ments, swept sine measurements, time captures or time throughputs in
progress.

GLE CAL—performs a single cabiration routine. A single calibration pauses
measurements. Perform a singte calibration before starting a measurement
if autc cal is off and the measurement must provide calibrated results.,

CHANRNEL 1 (connector)—the maximum input signal level is +42 Vpeak. The input
impedanceis 1 MQ + 0.5%, shunted by <100 pr. The inputmay be ac or dc coupled
as well as grounded or floated; see INPUT COUPLE.

CHANNEL 2 (connector)—the maximum input signal leve! is +42 Vpeak. The input
impedanceis1MQ £ 0.5%, shunted by <100 pF. The input may be ac or de coupled
as well as grounded or fioated; 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. Aute sequence
programs are controlled 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 severat additional functions.
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COORD—displays the coordinates menu, which allows you to display different aspects of the
meastrement 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
alfows many combinations of coordinates and units for data traces; verify your selec-
tions under COORD and UNITS when viewing traces.

MAG-—displays the imaginary portion of complex measurerment data.

LIN X—convens the horizontal axis of the displayed trace to a linear scale. fthe trace

was originally measured or synthesized with logarithmic resolution, the
points inthe convertad linear trace will not be distributed proportionately, To
achieve a true finear distribution, select the linear resoiution mode before
acquiring the trace (See MEAS MODE).

LOG X~~converis the horizontal axis of the displayed trace to a logarithmic scale. Ifthe

trace was orginally measured or synthesized with linear resolution, the
points in the converted log trace will nat be distributed propoertionately. 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 revertsto a linear scale if a large
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 500, If
MAG ({dBm) is pressed for a frequency response display, dB is selecied,
dBm will be applied fo subseguent power specira,

MAG (LIiN)—defines the 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 reveris to a linear scale if alarge number of
decades are displayed on both axes.
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COORD (cont)

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 — 36010 + 360 degrees, after pressing NICHOL. The Nichels
display has special scaling characteristios; refer to Chapter 8 for more infor-
mation. This display is avallable only with complex data,

NYQUST--Configures the display as a Nyquist diagram, often referred to as a potar
plot. Nyquist shows real values onthe 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 avaitable only with complex
data.

PHASE-—selects phase coordinates for the display. The vertical axis units are
degrees. At power-on and affer presetting, the center of the vertical axis is
set at zerG 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-charnel 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 FIXDSCALE or Y AUTO
SCALE is active, the phase display is unwrapped. Wrapped dispiays are
wrapped back irto 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,
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COORD (cont)

Phase Wrapped Around When it
Exceeded Lower Limit of ~180°
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Figure12-1  Wrapped and Unwrapped Phase Display

REAL—displays the real portion of complex measurement data. REAL differs from the
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 is fitted to emphasize important
areas of the curve. Chapter 9 explains the operation of the curve fitter and s 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 intrace B.

ADD LiNE—enters 2 fixed value in the curve fit table. The curve fitter assumes the
fixed value is correct and includes it the next time afitis performed. To enter
aline, first select EDIT POLES or EDIT ZERQOS 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 paris separated by a comma. The total
number of poles or zeros is increased if it is not already large encugh to
allow the addition of a line. Added lines are arranged according to magni-
tude after the next fit, so # does not matter where In the table they are
entered.

AUTO ORDER--causes the 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-
tern order. If AUTO CRDER is active and the number of poles and zeros is 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 CRDER,

ALTO WEIGHT—causes the curve fitter to generate a weighting function that emphar
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 message
“Push Againto Clear” Is displayed to allow you to confirm that the table isto
be cleared. Once cleared, iables 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-
nlete” is displayed when the fitis finished.

CURVEFIT
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CURVE FIT (cont)

DELETE LINE#—usedio delete aline inthe curve fittable. Press DELETE LINE#, use
the 0 - 8 keys to enter the number of the fine 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 ediiting functions to the poles in the table. The editing
softkeys apply etther 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 ZERCS s active,

FiT FCTN—displays the it functions menu, which is used fo view and edit the weight
function, select user or auto order, and transfer synthesis and curve #
tables.

FIT — SYNTH—transfers the curve fit table to the pole/zero synithesis 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 fitied
response curves using synthesis.

FIX LINE#—used fo fix a pole or zero, depending on whether EDIT POLES or EDIT
ZEROS is active. When a line is fixed, the curve fitter assumes it is accurate
and includes 1 in the fit process without changing it. Fixed lines are ident-
fied in the table by an arrow on the right side of the column,

LAST MEAS—selects the last frequency response measurement made as the input fo
the curve fitter, regardless of the current display. If a valid frequency
response has been measured and LAST MEAS g active, the curve fitter
selects the necessary displays during the fitting process.
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NUMBER POLES—used to specify the number of poles for a curve fit speration. Con-
jugate pairs are considered two poles. If LISER ORDER {in the FIT FCTN
menu) is active, the curve fitter finds the specified number of poles. IFAUTO
ORDER Is active, the curve fitter finds the optimum number of poles, with-
out exceeding the specified number. Any number of polesfrom Cto 40 can
be selected.

If the system order is unknown, it is 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, pius several extra to allow for any hidden
ooles.

NUMBER ZEROS—used 1o specify the numbser of zeros for a curve fit operation. Con-
jugate palrs are considered twe zeros. If USER ORDER (in the FIT FCTN
menu) is active, the curve fitter finds the specified number of zeros, FAUTO
CRDER is active, the curve fitter finds the optimum number of zeros, with-
out exceeding the specified number. Any number of zeros from Q1o 40 can
be selected.

If the system order is unknown, it is best to specify alarge number of zeros,
then use the auto order feature (see FIT FCTN) to determine the actual
order. Ctherwise, a general rule is to use two zeros for each negative peak
in the curve, plus cne zerc at the origin, plus several extra to allow for any
hidden zercs,

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 actualiy
changing any values. Enter the frequency, from 1puHz o 1MHz, using the
Entry group. The defaultis1Hz,

ST0P FiT-—stops the curve fit process, The message "Stopped” is displayed as soon
as the curve fitter sfops to remind you that the fit was not completed.

STORE WEIGHT--stores the user-defined weighting function. The function is stored
in nonvolatile memoery and is not erased when power is removad, but s
removed if a new measurement is run.  any changes are made to the
weighting function, it must be stored for the changes to be impiemented.

SYNTH — FIT—{ransfers the contents of the pola/zero synthesis table to the curve fit
table, To transfer a pole/residue 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 — FT.

" CURVE FIT (cont)
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CURVE FIT (conf)

TABLE FCTN—displays the curve fit tabie functions meru, which allows you to enter
time delays and scaling frequencies and clear the table,

TIME DELAY—if the system {o be fit has a time delay, this value must be entered
before the fit is staried to cbtain 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 praviously fixed line. When lines are unfixed, the curve fitter
treats them as normal lines {i.e., they can be changed in the next fit},

USER ORDER-—causes the curve fitter to find the number of poles and zeros spec-
ifled 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-—causes the curve fitter 1o 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. f AUTO
WEIGHT is active, the weight calculated from the coherence function is dis-
played, It USER WEIGHT Is active, the previcus weighting function, as mod-
ifiect by the user, is displayed. The weight must be displayed before kcanbe
modified. If no weighting function exists in memory from an earlier fit, VIEW
WEIGHT displays a unity function.

WEIGHT REGION—used to specify a poriion of the weighting function to be modified
oy WEIGHT VALUE. Enter the minimum and maximum frequencies sepa-
rated by a comma. (Using an X marker band and MARKER VALUE is very
conveniert.) Any pertion of the weighting function outside the weight region
retains its original weighting value. More than one region can be specfied
and modified.

WEIGHT VALUE—used tc 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, 767, but the value is always normalized from 010 1.0, View the level of
the weighting function inside the weight region to determine iis effect onthe
curve fit. Any portion of the weighting function ouiside 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-1B operations. This can be used if you encounter trouble
with disc operations and the bus or the disc drive doeg not respond. Abort
ing does not affect files existing on the disc,

CATLCG POINTR—eanables the Entry group to move the catalog pointer, which is
used 1o select disc flles for recalling or deletion. [fthe 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—clears the disc fautt log, error rate test (ERT) log and runtime log. 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 respondedio
any information in the logs before clearing them.

COPY FILES—used 1o 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
menuthen press ENTER. To copy several contiguous files, type inthe start-
ing file name followed by a comma. Next, type in the ending fitle 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 BISC 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 dupficale file naimes,

To copy altthe files from the source disc Ic the destination disc, press COPY
FILES followed immediately by ENTER. To restart copying if “Disc Full” is
displayed, insert a second disc into the destinafion drive and press
RESUME CCPY. You have two options for copying all files on a disc: COPY
FILES or IMAGE BACKUP. IMAGE BACKUR 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 throughput file on disc.
When CREATE THRUPT is pressed, the alpha menu is displayed o aliow
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 praviously specified, you stil must press
THRUPT SIZE to verify this. Note that throughput sessions (see the
THRUPT SELECT menu under MEAS MODE) require throughput fles that
are equal to or greater than the length of the session.
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ISC (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 cataiog pointer. press
CATLOG POINTR and scroll through the catalog with the Entry group until
the pointer is at the desired flle, Then press DELETE FILE and AT POINTR,
and the fite will be delated. 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 crive 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 perforrm 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 dise status display, which shows the last disc access
error. Chapter 11 explains how to interpret this display and provides an
example,

ERT L.OG—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 explaing 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 explains how to interpret the fault log and provides an
example.

FORMAT—displays the disc formatting menu, which allows you 1o 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-
set/80 disc media, This command is ignored by other command sets. You
can enter a format option number from 0o 239. This number is used when
INIT CATLOG or INIT DISC is pressad. 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. Thistransfers 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 FLES,

INIT CATLOG—initializes a media catalog. Note: this effectively erases any existing
fles. 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 notenter a name, “HP3562" isused, lf 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
initiglizing catalogs on pre-formatied tapes. INIT CATLOG also erases any
filas existing on the media, so it is a fast, easy way o erase discs.

When yaou inftialize the catalog, you can specify the number of files allowed
on the disc or fape, from 110 32 767. After typing in the name, enter a
comma followed by the desired maximum number of files. Forexample, the

command
INIT CATLOG: DISC1,2500

initializes the cataiog 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, eic.).

INIT BISC—initializes the disc in the currently selected drive unit, Affer pressing INIT
DiSC, erder 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 aletter, if vou do not enter
aname, "HP3562" isused. If you do not specify the number of files, 6% of
the cisc space is reserved for the catalog. INIT DISC differs from INIT
CATLOG in that it writes the disc catalog and formats the media, whereas
INFT CATLOG only writes the catalog.

Note that initialization 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 initialize using
INET DISC. 1 “Not a Valid Catalog” is displayed, initializing with INIT CAT wil
suffice.
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DISC {cont)
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When you initialize the disc, you can specify the nurmber of files allowed on
that disc, from 11to 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 fles. The
remaining space is then reserved for the catalog. Note that the number of
files is rounded up fo the nearest 8n (8, 16, 24, elc).

When using a tape unit for mass storage, INIT DISC performs an automatic
certfication test and stores the results in the ERT log. Because of this, you
should view the ERT log (press ERT LOG in the QUTPUT LOG menu)
before running the ERT for the firsttime.

NEXT PAGE {DISC menu)—displays the next page of disc catatogs 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 mutt-head discs. To view the entire log, keep pressing NEXT
PAGE uniil “LAST PAGE" is displayed under the page number.

QUTPUT 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 autornatic or manual ovenwriting for file copying. If you
select autormnatic overwrite, copying will not stop if it encounters duplicate
file names on the destination disc, hut will write the source filg iInto 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 fo skip the source filein
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 fles 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~-used to recali 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 # with an alphanumeric entry, press
RECALL FILE, enter the file name, then press ENTER. (2) To select # with
the catalog pointer, press CATLOG POINTR and scroll through the catalog
using the arrows or the knob in the Entry group untit the pointer is at the
desired file. Then press RECALL FILE and AT POINTR, and the selected
fle will be recalled. (3) # 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. This is used
when a datatransfer has been interrupted, such as a power loss on the disc
drive or the HP 3562A during a disc operation. When you press RESTOR
CATLOG, the alpha menu is displayed fo let you enter the name for the
restored catalog. Refer to Chapter 11 before attempiing to restore a catalog.

RESUME COPY—this softkey has two uses: 1. when copying disc files and a dupli-
cate fle name is encountered, press RESUME COPY o ignore the scurce
file in question, This preserves beth 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 scurce 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 telis you whethear the drive's error correction circuilry
(ECC) can correct the bad sectors. The ECC is disabled while the ERT s in
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
L OG followed by ERT LOG. Chapter 11 explains how to interpret the results
of the ERT, how the tape ERT differs, and howto use it to spare blocks.

Note that the ERT log is cleared as soon as you press RO ERT TEST. It 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
information inthe ERT log, which is erased when the ERT is started. Refer to
Chapter 11 before running the ERT.

DISC (cont)
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RUN T™M 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 explaing how to interpret the run
time log and provides an example.

SAVE FILE~used to save the current display on disc. Data fraces, state displays,
curve fit tables, delete frequency tablas, auto sequences, auto math tables
and synthesis tables can be saved. The alpha mode menu appears when
SAVE FILE is pressed to aliow antry of the new fils name. You have three file
name options:

1. Enter afile name (upto 8 characters) using the aipha menu that is
dispiayed then press ENTER.

2. Enter afile name then press OVER WRITE inthe alphamenu. ifa
filte 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 vou
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 in its name by one, then stores the current display under
the incremerted file name. I the last file name does notcontain a
number, a 1 is appended to the new file name. # 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 arror rate test

View the fault, runtime and ERT logs

Determine the status of the tast disc access error
Spare blocks on media

The functions accessed by this menu are intended for the use of disc serv-
icing technicians as well as advanced HP 3562A cperators who wish to
spare blocks and restore catalogs on disc media.

SPARE BLOCK-—aliows 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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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 setthe size, press THRUPT SIZE, enter the length in
time or number of records using the Entry group. {Itis 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; 1o 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 1o use the previously defined
size, you still need fo 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 ABCORT DISC to terminate the operation.

DISPLAY Group--this group of keys control the display format. The display can be corvig-
ured before, during and after measurements.

(o]

EST eI

as e HP 1310B.

DISPLAY QUTPUTS X, Y,Z {connectors)--connects ¢

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.

DISC (cont.) to DOWN
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ENABLED (indicator) to ENGR UNITS

ENABILED (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 examgple, 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 alt appro-
priate units softkey menu (RANGE, for example).

EU LBL CHAN 1—used to label the engineering units defined for Channel1. Press EU
LABEL CHAN 1, enter the desired label (imited 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. i you select EU VAL CHAN 1and do
not enter an EU label, "EUT is used for the label.

U LBL CHAN 2—used to label the enginesring units defined for Channel 2. Press
EU LABEL CHAN 2, enter the desired label {limited o 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 Channe! 1. Press this softkey, then
enter the calibration in V/EU, mVWEU or dB. The EXP {exponential) softkey
is displayed to allow entry in expenential notation. The dB scitkey serves
as a multipfier referenced to 1 volt rms. The entry is limited to + 1nV to
+ 1000V,

EU VAL CHAN 2—selects engineering units for Channel 2. Press this softkey, then
snter the calibration in VEU, mV/EU or dB. The EXP (exponential) softkey
is displayed to allow entry in exponential notation. The dB softkey serves
as a muitiplier referenced to 1 volt rms. The entry is limited to + InV to
+ 1000V,

VOLTS CHAN 1—selects voits on the Y-axis for Channel 1 and disables the engineer-
ing units. Any EU label and calibration previgusly entered are erased when
VOLTS CHAN 1 is selected. This is the default sefection at power-on and
after reset.

VOLTS CHAN 2—selects 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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ENTRY Group to FREQ

ENTRY Group—this group is used to make numeric entties requested by the instrument,
When the ENABLED indicator is on, the up/down arrows and the knob can be usedto
modify the active entry. The keys in this group are not converted in the alpha mods,
and are used to add numbers and punctuation 1o alpha entries. The YES and NG
keys are used during previewing; refer to their descriptions for more information.
MARKER VALUE and BACK SPACE are aiso 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 TTlL-compatible and not greater than
256 kiHz. Reter to the daescriptions of the £ 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 level must be at least 200 mvipk. 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
this inpuit is treated as the trigger signal.

FREQ—displays the frequency sefection 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 o select the center of the frequency span, using the Entry
group. In the linear resoiution 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 affecls one or
more of the others. ltis easiest to use CENTER FREQ and FREQ SPAN asa
pair or START FREQ and STOP FREQ as a separate parr.

E SMPL ON OFF—selects external sampling and displays the SAMPLE FREQ
softkey. External sampling allows you to synchronize the HP 3562A’s
data acquisition rate to an external signal, such as a tachometer puise. See
SAMPLE FREQ for more information.

If external sampling is active, you must provide a sampling signalic the rear
panel EXT SAMPLE IN connector and enter that frequency with SAMPLE
FREQ.
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FREQ (cont)

. 12-30

FREQ SPAN—used to enter the measurement frequency span. The span must be
enterad 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 10 190 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 hetween measurement points in the frequency spectrum. Sweep
rate and resolution are inversely proportional; changing one automati-
caily changes the other. Press RESLTN then enter the resciution using the
Entry group and one of the units sofikeys that are displayed. See also
RESLTN AU FIX.

RESLTN AlJ 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,
regardiess of the signal’s rate of change. Refer to Chapter 3 for more infor-
mation on aute resolution.

SAMPLE FREQ—used to enter the external sampling frequency (< 256 kHz), using
the Entry group. This softkey appears onfy when £ SMPL ON OFF is ON.
To ensure measurement accuracy, the exact frequency of the external sam-
pling signal applied tc the EXT SAMPLE IN connector must be entered
using this scftkey. If the sampling frequency is entered in Hertz, it must
remain constant. If # is entered in pulses/revolution, it can vary without
affecting the accuracy of the measurement. In the log resclution mode, the
sarmpling frequency must be fixed (e, It must be entered in Heriz),

START FREQ—used to specify the measurement start frequency. inthe 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
start frequency. In the swept sine mode, it is easlest 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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SWEEP RATE—used to enter the sweep rate for swept sine measurements. Sweep
rate and resolution are inversely propertional; changing one automatically
changes the 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 LENGTH-—used 1o enter the length of the time record. The "'time record”’ isthe
amount of data required to perform one FFT. The "time record length” is
the amount of time reguired to #ll the time record. The record length is lim-
ited o therange of 8 mis {100 kMHz span) to 78 100s (10.2 mHz span), Chang-
ing the fime record fength automatically changes the frequency span,
according te the formula:

record length 801
{inseconds) — frequency span (in Hertz)

ZERO START—selects 0 Mz (dc) asthe start frequency inthe linear resolution and time
capture modes,

FRONT BACK-—superimposes trace A and trace B in a full-size display, regardiess of which
trace is active. The active trace and its annotation are highlighted. i both traces are
active, trace A is highlighted.

FUSE (fuse holder)—contains the line fuse, which must correspond with the selected line
voitage. The proper fuses are:

115V operation—6A/250V HP part number 2110-6003
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 leveis 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.

HEL.P—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. Cnce the help display
is on the screen, the front panel returns to normal cperation. To erase the help display,
press A or B. This returns the previous display. These displays also show:

HP-1B Command

Key Type {Hard or Soft)

Number of Entry Parameters (when applicable)

Entry Type (dipha, numeric or Boclean—when applicable)

Al keys and softkeys (except LINE and the service diagnostics softkeys) offer help
displays. If you need more information than these displays provide, refer fothe index at
the enc of this manual.

FREC (cont.) to HELP
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HP-1B (connector)—connects the HP 3562A to the Hewlett-Packard Interface Bus (HP-1B).

For information on using plotters and disc drives, see Chapter 1. For information on
programiming the instrument with an external HP-18 controller, refer to the HP 35624
Programming Manual.

HP-IB FCTN—gisplays the HP-IB functions menu, which is used to designate the HP 3562A

as the systern 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 onthe bus.
if you are using a pictier, disc drive or the output string feature, the HP
3562A must be icentified as the systern controller. The exception to thisis
whien another controller is on the bus. In this case, refer to the HP 35624
Programming Manual for information on passing conirol. Cnice selected,
the addressable-only mode remains active until you select SYSTEM
CNTRLR; the choice cannot be made cver the HP-IB,

DISC ADDRES—used to enter the HP-IB address of the disc drive connected to the
HF 3562A. The instrument must know the disc drive’s address fo commu-
nicate with it. The range of disc drive addressesis 010 7. The disc address is
saved in nonvolatile memory and is not erased by power-down of resat.

DISC UNIT—used to select the desired disc unit in muttiple-disc memories. Any unit
number betwesn 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
icentified with the DISC COPY menu). The disc unit number is saved innon-
volatile memory and is not erased by power-cown or reset.

HP-IB ADDRES—Uusad to enter the HP-IB address for the HP 3562A. This can be set
to any address from 0 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-i. The instrument must be the
system controller to use this feature. The alpha menu is displayed when
QUTPUT STRING is pressed; the siring 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 i, The plotter address can be set
from 010 31. The address is stored in nonvolatile memory and is not affected
by power-down or the presets. .

KRETURN-redispiays the HB-IB FCTN menu.
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HP-iB FCTN (cont) to INPUT COUPLE

SELECT ADDRES—displays the select addrass menu, which is used to view and set
HP-it-addresses for the MP 3562A, disc drive and plotter,

SYSTEM CNTRLR—Iidentifies 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 ancther controller has control of the bus, you need 1o pass control i you
intend o usethe HMP 3562A asthe system controller. Referto the HP 35624
Programming Manualfor more information.

USER SRQ—disptays the user SRQ menu. These eight softkeys genarate individual
SRQs to an HP-1B contraller. For information on lateling these softkeys and
handling the user SRQs, refer tc the HP 3562A Frogramming
Marnva/l

USER SRGT-—-USER SRQ8-—send user SROsto an HP-IB controller. For instructions
on customizing the scitkey labels and handling the user SRQs, please refer
tothe HP 3562A Programming Mariual,

HP-IB Group—inis group of keys interfaces the HP 3562A with the Hewlett-Packard Inter-
tace Bus (HP-IB}. The DISC and PLOT keys are used when the instrument is control-
ling dlisc drives and plotters. The HP-IB FCTN key is used 1o view and sel addresses,
send user service requests, and identify the system controller. The LOCAL key
retuns front panel control when the instrument is in REMOTE.

INPUT COUPLE —displays the input coupling menu, which allows you to foat or ground
each channel and select ac or de coupting.

CHAN 1 AC DC—selects ac or de coupling for the Channel 1 input. The 3 dB cutoff
frequency for ac coupling is less than 1.0 Hz. When Channel 1 is ac cou-
pled, a series capacitor Isinserted fo remove do components from the input
signal.

CHAN 2 AC BC—selects ac or de cougling 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, a series capacitor isinserted to remove dc components from the input
signal.

FLOAT CHAN 1--causes Channel 1to float. When floated, neither side of the input
channel is connected to ground. The input channels are usually floated ifa
ground loop problem is encountered or f a signal is being measured at
some pointin a system not referenced to ground, The input channels can
be floated or grounded independently.

FLOAT CHAN 2—causes Channel 2 1o float. When floated, neither side of the input
channel is connected to ground. The inpud channels are usually flloated ifa
ground loop problem is encountered or if a signal is being measured at
some pointin a system not referenced to ground. The input channels can
be floated or grounded independently.
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GROUND CHAN 1--grounds the Channel 1 input. When grounded, the outside shell
of the BNC connector is connected through 2002 to chassis ground. The
input channels can be floated or grounded independently.

GROUND CHAN 2—grounds the Channel 2 input. When grounded, the outsicie shell
of the BNC connector is connected through 200€ 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 pricr to starting measurements, throughput or captures.

LINE —controls ac power to the HP 3562A. All 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 fine voltages and installing fuses,

LISTEN (indicator)—this LED indicates when the HP 3562A is operating as a listener on
the HP-IB,

LOCAL —returnsfront panel control the HP 3562A. LOCAL overrides any attempt by the con-
trofier to retain cortrol of the instrument, except when the controller has previously
issued a local lockout command. In this case, LOCAL is disabled until the GO TC
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 B - 8 keys when the HP 3562A is expecting a numeric input
and the marker is displaying a value in the units expected. For example, f a fraquency
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 by MARKER VALUE, Note also that marker bands can be used ©
quickly enter such variables as frequency span and weight region.

MARKERS Group—this group of keys controls the X and Y markers and the special marker
functions.

MATH-—displays the math menu, which is used fo 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 {4+, —, x, +), however, recuire 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.



ADD--selects the addition operation, which requires three steps:
1. Activate trace A or frace 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 s00n as
the addition is completed.

The addend choices displayed after ADD is pressed are the only ones
applicable to addition. The addends must also be compatible. For exam-
ple, atime domain frace cannot be added 1o 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
calculation 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 frace B as the dividend.
2. Praess MIATH, followed by DIV, 1o select division.

3. Select TRACE A, TRACE B, SAVED 1, SAVED 2, or a numeric
constant as the divigor. The quotient appears as soon as the divi-
sion is completed,

The divisor choices displayed after DIV is pressed are the only ones
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 (FFT) on the active trace. The transformed
trace is displayed as soon as the calculation is completed. This computes a
1024-ine FFT from either a 1024-point complex record or a 2048-point real
record. Ofthe 1024 FFT Tines, 801 are saved and displayed {the remaining
223 lines tall cutside the analyzer's frequency spany).

FFT-1—performs an inverse fast Fourier tfransform (FFT) onthe active trace. The resul-
tant trace is displayed as soon as the calculation is completad. If you have
parformed an FFT on a time record, then transformed it back to the time
domain using FFT-7, the analyzer adds 223 zeros outside the frequency
span tofill the 223 tines discarded by the FFT. Thismay have some effect on
the displayed trace # the original signal had a frequency component greater
than 100 kHz. FFT-1is 6 — 10 dB noisier than FFT.

MATH (cont)
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INTGRT—integrates the active trace. The integrated wavelorm is displayed as soon
as the calculation is completed. INTGRY starts the integration at the first
point onthe X-axis. Compare this with INTGRT INIT = 0, which setsthe first
peint in the integrated trace 1o zero then starts integrating at the second
paint, INTGRT should be used o 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 =0 sets the first point
to zero then starts integrating at the second point. INTGRT INIT = 0 should
be used o integrate time domain fraces.

iw—performs artificial differentiation by multiplying the data by jrAl This provides the
frequency spectrum of the time domain derivative.

im—performs artificial integration by dividing the data by j2rAf This provides the
frequency spectrum of the time domain integral.

LN GF DAJA—calculates the natural logarithm (log,) of the active trace. The resultant
trace is displayed as soon as the caiculation 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 putin the imaginary part.

[.N-1 OF DATA—calculates the antilog (e} of the active trace. The resultant frace is
displayed as socn as the calculation Is completed. This computas e of the
magnitude and converts the phase to degrees from radians. The magni-
tudeis assumedtc be inthe real part, and the phase is assumed to be inthe
imaginary part.

MPY—selects the multiplication operation, which reguires three steps:
1. Activate trace A or trace B as the multiplicand.
2. Press MATH, followed by MPY, 1o 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
multipfication is completed.

The multiplier choices displayed after MPY is pressed are the only ones
applicable to multiplication. The factors must alsc be compatibie; for exam-
ple, a time domain trace cannot be multiplied by a frequency domain trace.

NEGATE--negates the active trace. The resuliant frace 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 powsr spectrum displayed, for exam-
ple, NEGATE has no visible effect because the twe 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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REAL PART—digplays the real part of complex measurement data. REAL PART dif-
fers from the REAL coordinate in that this math operation actually detetes
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 calcuiation is completed. Each point in the trace is divided
into 1.

RETURN—redisplays the previous level of the MATH menwu.

SAVED 1—enters the trace stored in the SAVE DATA#1 memory lecation for miath oper-
ations. See SAVE RECALL for storing trace in this location.

SAVED 2—enters the trace stored in the SAVE DATA#2 memary location for math
operations. See SAVE RECALL for storing trace in this focation.

SQUARE ROOT—calculates the square roct of the active trace. The resultant trace is
displayed as soon as the caiculation is completed. The square root of each

point in the trace is calculated,
SUB-—selacts the subtraction operation, which requires three steps:

1. Activate trace A ortrace B as the minuend.

2. Prass MATH, folowed 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 dispiayed after SUB is pressed are the only ones
applicable to subtraction. The traces must also be compatible. For exam-
ple, a time domain trace cannot be added to a frequency domain trace.
T/ - T—calculates the open-loop response from a measured closed-ioop
frequency response. The measured closed-loop response (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.

MATH {coni)
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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.

AUTC CORR1--selects the auto correlation display for the auto and eross correlation
measurements. This display detects periodiclly 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 multiplying the input
signal by a progressively time-shifted version of itselfl,. 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 scftkey appears only when
time averaging is on.

CDF1—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 fo 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 dispiay, and it shows the
probability that a level equal to or less than 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 porticn of the cutput related to
the input. Coherence is scated from 0.0 (complete incoherence) to 1.0 {per-
fect, or unity, coherence). Coherence less than unity indicates the presence
of extranecus noise, system nonfnearities, or unexpected input signals, At
least two averages must be taken to yield a valid coherence.

CROSS CORR-~selects the cross correlation display. This shows the similarity
between two signals as a function of the time shift between them. This dis-
play s avallable with the cross correlation measurement.

CROSS SPEC—selects the cross spectrum display. This is compuied by multiplying
the Channel 2 finear spectrum by the complex conjugate of the Channel 2
linear spectrum.

ALY LT W WD) CLLT 1Y 1 TG THILT

MEAS DISP



Chapter 12—Operating Reference

DEMOD POLAR—This display Is a piot 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 C,0%. The origin of the display, therefore, is at the tip of
the at-rest carrier vector. Phase modulation defiects the vector at angles up
or gown. Amplitude modulation makes the carrier vector longer or shorter.
For example, 2 + 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 meny also provides several other displays, depending
on the active mode and whether throughput and demodiiation are active,

FREQ RESP-—selects the frequency response display. This dispiay 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 selacted). This display is available only with the frequency response
measurement.

HISTi—selects the histogram display of the measuremant on Channel 1, This shows
how the ampiitude 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 armplitude of the input signal is distributed betwean 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 system under test. Mathematically, impulse response is
egual to the inverse FFT of the frequency response function.

INST—selects the most recent time record for the filtered input displays.

INST WNDOWD—displays the filtered input tme record as it appears after exponen-
tial windowing. The appearance of this softkey depends on the stalus of
time averaging and previewing; refer to the menu diagrams in Appendix D
for explanations.

LINEAR SPEC 1—selects the filtlered input finear spectrum on Channel 1. This display
has been fitered fo the current frequency span, but has not been through
the measurerment 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.

MEAS DISP (cont)
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MEAS DISP (cont)

LINEAR SPEC 2—selects the filtered input finear 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 resul of the FFT
process. A power spectrum is computed by multiplying a linear spectrum
by its compilex conjugate. Linear spectrum displays are not calibrated.

ORBITS T1vsT2-—selects the orbits diagram, which shows the Channel 1time domain
signal on the vertical axis versus the Channel 2 time domain signal on the
norizontal axis. Orbits diagrams are avallable only with baseband data.

PDF1---selects the probability density function display for the histogram measurement
on Channel 1. Equivalent to a normalized histogram, the PDF vields 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 hisiogram, the PDF yields
the probability that a given level has occurred. This display is available only
with the histogram measurement.

POWER SPEC1--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 scftkey is displayed when Channel1
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 measursments. This softkey is displayed when Channel 2
is aclive.

RETURN-—redisplays the MEAS DISP menu.

TIME REC1—displays the current time record (or the last record measured if the meas-
urement is finished) on Channel 1. The “time record"” is the amount of time
required to collect enough data to perform cne FFT. TIME REC 1 can be
used 1o verify the presence of an input signal. Itis also helpful 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 iast record measured if the
measurement s finished) on Channel 2. The "time record” isthe 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. 1t is also helpful when
manually seiting the input range. Zcomed time record displays are not cali-
brated, nor are ime averaged time displays.
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MEAS MODE

MEAS MODE —usec 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 1through 6 fro instructions
on using each mode and the time throughput and demodulation features.

A GAIN ON OFF—activates the autc gain function in the swept sine mode and dis-
plays the A GAIN SELECT scftkey. The auto gain feature adjusts the source
amplitude level to maintain a constant amplitude levet on the reference
channel,

A GAIN SELECT—displays the auto gain select menu, which aliows you to select the
reference channel and set the reference level and source limit. Chapter 3
explains the operation of the alto gain feature.

ARORT CAPTUR—aborts time captures. Any complete time records in memory
before the capture is aborted are stit available for measurement.

ABORT THRUPT—aborts fime 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 algha 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 apha menu description at
the beginning of this chapter for more information cn its use.

Note that “ THRUPUT" is the default name for the active file. Creating a file
on disc 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 iimits separated by a comma () then
press one of the units softkeys. Up to twenty regions can be entered in the
table. Thay may overlap and extend ouiside the current frequency span,

Al CHAN 1—selects AM demodulation for Channel 1.
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 capiure setup
and relevant instrurent state variables for the last capture.

CAPTUR LENGTH—used to set the length (up to 10 time records) of the time capture.
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 capture pointer. Thea rate at
which the pointer scrolls is set with POINTR INCRMT. The pointer can also
be used to starf the measurement at some point other than © seconds;
move the pointer to the desired starting point before starting the measure-
ment. Refer to Chapter 4 for additional information 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 ling in the delete frequency table. Press
CHANGE REGION, enter the lower and upper timits separated by a
comma {,) then press one of the units softkeys.

CLEAR TABLE—clears the remaove frequency table. The message "Push Again to
Clear" appears so you can confirm that the table is fo be cleared. Once
cleared, tables cannot be recovered. However, they can be stored on dise
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
dermodulated. The delete frequency table may be saved in disc memory for
future use. To add values to the tabie, see ADD REGION.

DELETE ON OFF—enables or disables the delete fraquency table. When this is OFF,
the table is not used, but s contents are preserved,

DELETE REGION—deletes the edit line (selected with EDIT LINE#) in the delste
frequency table.

DEMOD BOTH—sslects a demoduiation measurement on both channels and dis-
plays the demod types softkey menu. The frequency span and carrier fre-
guency are setthe same for both channels,

12-42

Chapier 12—0perating Reference



Chapter 12—Operating Reference

DEMOD CHAN 1—selects a demedulation measurement on Channel 1 and displays
the demod types menu.

DEMOD CHAN 2—sglects a demodulation measurement on Channel 2 and displays
the demod types menu,

DEMOCD ON OFF—activates demoduiation and displays the DEMCD SELECT soft-
kay, Chapter 5 has instructions for using demodulation. This softkey
appears only when LINEAR RES is aclive,

DEMOD SELECT—displays the demodulation softkey menu, which Is used to select
the type of modulation, the channels, the carrier frequency and the remove
frecriencies. This softkey appears only when DEMOD ON OFF is ON.

EDIT LINE#—used to specify the edit line in the delete frequency table. Press EDIT
LINE#, then enter the line number tsing the Entry group. The edit line s
highlighted in the table,

FM CHAN 1—selects FM demodulation for Channel 1.
FM CHAN 2—salects FM demodulation for Channel 2.

LINEAR RES—configures the instrument to the linear resclution mode. Linear resolu-
tion provides fast Fourier transform {FFT) measuraments from 0 10 100 kHz.
Thetime 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 staring the sweep.

LOG RES—contigures the instrument to the log resolution mode. This mode offers

fast Fourier transform (FFT) measurements with a logarithmic freguency

axis. The frecuency response and power spectrum measurements are
available in log resolution,

LOG SWEEP—selects logarithmic frequency sweeps in the swept sine mode. This
selection must be made prior fo starting the sweep.

P CHAN 1—selscts PM demodulation for Channat 1.

PM CHAN 2—sglacts PM demodiuiation for Channel 2.

MEAS MODE (cont)
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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 INCRMT—Used t enter the pointer increment. This determines the resolu-
tion of the pointer and the speed at which it scrolis 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 resciution previewing {under AVEG) is replaced in demaodulation with
this previewing.

REF CHAN 1—designates Channel 1 as the reference channel for the auic gain func-
ton. 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 channet 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 levet may be set
from 5 mifiivolts to 31.5 volts, using the Entry group.

RETURN-—redisplays the previous menu.

SOURCE LIMIT—used fo set a limit on the source level for auto gain. This limits the
tevel to which auto gain may raise the source level in attempting to maintain
the reference level. SOURCE LIMIT can be set from 5mV 1o 5V. Note that
the source limit does not guaraniee any limit on the outplit of a device
under test. Auto gain predicts the future response of the system and
attempts to maintain e 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.

START CAPTUR—starts the time capture using the current capture setup. The
ABORT CAPTUR softkey may be used to abort the captuire before itis com-
pleted, When the capture is finished, the screen shows the entire capture
block compressed to one display. The HP 35624 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 inthe HP-IB group aiternately 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-
Iuticn; refer to Chapter 3 for details.

THRUPT HEADER—dispiays 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
fmit on length is that it cannet exceed the size of the throughput file identi-
fied as the active file. The length may be set in time, revolutions, points,
ordets of records. Note that two-channel throughputs require twice the file
size of single-channeal throughputs with the same number of records.

THRUPT ON OFF —activates time throughput and displays the THRUPT SELECT
softkey. Throughput alfows 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 SELECT—displays the throughput selection menu, which is used to set the
sassion 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 instrurnent to the time capture mode and displaysthe
CAPTUR SELECT softkey. Time capture allows up tc 10 time records (20,
480 samples) of input data te be sampled, digitized and stored inthe instru-
ment’s internal memaory for future measurement and analysis. Thetime cap
ture menu is used 1o sst the capiure length, start the capture, view the
header and use the painter.

USER CRRIER—altows you to set the carrier frequency to be used in PM and FM
demodulation. Entering a carrier frequency with USER CRRIER deacti-
vates AUTO CRRIER. The carrier frequency must be inside the current fre-
quency spary;, the default is 50 kHz.

MEAS MODE (cont.)
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MEASUREMENT Group to PAUSE CONT

12-46

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 conltro! pre-processing and/or measurement; conse-
quently, they must be used before measurements are started. They have no effect on
data already measured,

MEASURING (indicator)—this LED indicates when the HP 35624 is measuring data,
either input signals or digital data from disc or capture memory,

NO-—represents sither “NOC” or "0.” When the instrument needs a yes or no answer during
previewing, this key is automatically converted to NO, Otherwise, it represents 0. Pre-
viewing is availabie in the AVG menu while in the linear resolution mode; Chapter 1has
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 resuits
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
mput 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. fithe 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 A¥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
FPaging control

Pict limits

The HF 3562A offers direct controi of HP-IB compatible digital plotters equipped with Hewlatt-
Packard Graphics Language (HP-GL.). The plot softkeys provide control of many plotting vark
ables; however, plotling can be as simple as pressing PLOT PRESET and START PLOT,

ABORT HP-IB—aboris HP-IB operations.

ANNOT A PEN-used to define the pen number for use in plotiing the annotation
associated with trace A. The pen number can range from 0 1o the max-
imum number of pens allowed by the plotter.

- ANNOT B PEN—used to define the pen number for use in plotting the annctation
associated with trace 8. The pen number can range from 0 to the max-
imurm number of pens aliowed by the plotter,

CUT PG ON OFF-—enables the page cutting features on plotters so equipped.
Detauits 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 fines for use in plotting the display. The default
selection at power-on and after raset and plot preset is 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 tracefs), without the alphanumeric annotation or
the grid, to be plotted when START PLOT is pressed.

DFAULT GRIDS—causes the grids to be plotied 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 default selection at
power-on and after reset and plot preset is SOLID LINES.

PLOT
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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 screan is plotted with PLOT AREA. This is helpful when plotting data
traces on preprnted 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 aliowed by the piotier being
used. Refer to the plotter's manual for ifs 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 1o 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 lings.

MARKER PEN-—used to select the pen number for plotting the markers. This number
can range from O 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—aenables the plctter page forward feature, This softkey is applicable
only o roll and sheet-fead 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 ail annotation, to be plotted. Thisis
the normal mode for plotting.

PLOT LIMITS—dispiays 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 PRESET—presets all piot variables to the following default conditions:
SELECT DATA—DATA & ANNQOT, DEFAULT GRIGS

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 CONTRL—NO PAGING, CUT PG OFF

PLOT LIMITS—PLOT AREA, DFAULT LIMITS, ROT 90 OFF
PLOT PRESET does not affect the rest of the instrument setup state.
READ PEN -+ Pi—reads the plotter's current pen [ocation into the HP 35627’ 1.
READ PEN — P2—reads the plotter's current pen location into the HP 3562A"s P2,
RETURN—redisplays the PLOT menu.

ROT 90 ON OFF--causes the plot to be rotated 90 degrees. This redefines P1 as fhe
upper left corner and P2 as the lower right corner, The aspect ratio is
reversed o 3.7:4.9 {XY).

SELECT DATA—dispiays the select data menu, which is used to select the combina-
tion of data trace, annotation and grid to be piotted.

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 zerc forces the
plotter o replace the pen, which can be used to selectively not plot parts of
the display.

SET P1 LWA LF—used to specify the location of P1, normally the lower left corner of
the plot. When USER LIMITS is active, the plotter uses the HP 3562A's defi-
nition of the P1 location, not its own, The P1iocation is enterad as an XY
coordinate pair separated by a comma. Refer {0 the plotter’'s HP-GL
instructions for more information. Note that defining P1 as the upper lsft
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 specify the location of P2, normally the upper right corner
of the plot. When USER LIMITS is active, the plofter uses the HIP 3562A's
definition ofthe P2 location, not its own. The P2 locationis enterecias an XY
coordinate pair separated by & comma. Refer to the plotier's HP-GL
instructions for more information. Note that defining P1 as the upper left
sormer andt P2 as the lower right corner produces a mirrer image of the
display. This can be useful for making overhead transparencies.

PLOT (cont)
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PLOT (cont}

12-50

SOLID GRIDS—causes the grid to be plotted with solid lines, regardless 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. Thisis the line type at power-
on and afier reset and plot preset,

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 pletting. The fast rate is the default speed for the
plotter (usually 36 cmis), while the slow rate is 5 cmifs. 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 fo skip.

START PLOT—plots the information on the display. Once a plot has been started,
may be stopped by pressing ABORT PLOT, which is displayed while the
pictis in progress.

TICK MARKS-—plots short tick marks on the grid axes in piace of the horizontal and
vertical grid lines.

TRACE A PEN—used to select the pen number for ploiting Trace A, The pen number
is fimited only by the number of pens in the attached piotter. Refer to your
plotter's manual for its response to invalid pen numbers.

TRACE B PEN-—used to 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 disabies the default fimits. User lim-
its aliow you to set the P1and 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 10 USER
LIMITS.

USER LINES—displays the LINE A TYPE# and LINE B TYPE# scftkeys, which are
used to define custom line types.



PRESET

PRESET —presetsthe instrument to the current mode and displays the special preset menu. 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 Responss—linear resolution
Freguency Response—log resolution
Frequency Response—swept sine
FPower Spectrum-linear resolution
Time Throughput—linear resciution
Time Capture

Heset

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 GHaN 2

Freg Resp Freg Resp
WINDOW:  CHAN 4 CHAN 2
Hanning Hanmring
AVERAGE: TYPE ¥ AVES OVERL AR TIME AVS
Avy Gff i0 ox Dff
FREQ: CENTER SPAN faw
50 kM2 100kHz 187 Hz
REC LSTH At
8.0m8 3.84u8
TRIGGER: TYPE LEVEL SLOPE FREVEEW
Freerun Q.0 Vpk Pos Off
INPUT, FANGE ENE UNITS QCQUPLING DELAY

£H 4 AutoRng 1.0 V/EY D Flt) 0.0 8
oM o2 AutoRAng 1.0 V/EU De o (Fiy) 0.0 8

SOURCE: TYPE LEVEL OFFSET
i Andm Noise 0.0 Vpk 0.0 Vpk

Figure 12-2 Frequency Response (linear resolution) Preset
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F RESP LOGRES—Presets the instrumeant to the frequency response measwement
in ine log resclution mode. Figure 12-3 shows the instrument state display.

Log Resclution
MEASURE: CHAN 1 CHAN 2
Freq Resp Freq Resp
AVERAGE: TYPE & AVEES OVERLAP OVFL REJ
Avg Qff 10 0% GEf
FREG: SYART sSTOP SPAN RESCLUTION
100 Hz 100K HZ 3 Dec 7240 Prs
AEC LEBTH
800ms
INPUT: RANGE ENG UNITS COUPLING
BH 1 AuteRng 1.0 VAEY o Fit
CH 2 ALLoRnyg 1.0 V/EU oCc (Fit)
SOURCE: TYRE LEVEL CFFBET
Rridm Nolse Q.0 vpk 0.0 Vpk

Figure12-3  Frequency Response {Jog resolution} Preset

F RESP SWEPT—Presats the ingtrument to the frequency response measurement in
the swept sine mode, Figure 12-4 shows the instrument slate display.

Swept Sine

AVERABE: INTGRT TIME # AVEE
§0.0mS 1
FREG
START 100 Mz SPaN 3.0 Dec
STOR 100 KHz AESLTN 68.7 Pt/Dc
SWEER: TYRE DIR TIME AATE

Log tip 2.08 Min 41.0 8/0c

AU GAIN: OFF

INPUT RANGE ENE UNITS. COUPLING

CH 1 AutoRng 1.0 V/EU Deo(FLE)

CH & AutoRny 1.0 V/EU Do {Fit)
SOURCE: TYPE LEVEL GFFSET
Off 0.0 ¥pk 0.0 Vpk

Figure12-4  Frequency Response (swept sine) Preset
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PRESET (coni)}

P SPEC LINRES—Presets the instrument to the power spectrum measurement inthe
linear resclution mode. Both channels are active and the flat top window is

selected. Figure 12-5 shows the instrument state display.

Linear Resoldtion

HEABURE: CHAN 1 CHAN 2
Fowar Spac Power Spec
WINDOW: CHAN 1 CHAN 2
Flat Top Fimt Top
AVERAGE! TYRE # AVES OVERLAP  TIME AVE
Avg OFf 10 0% aff
FRE CENTER SPAN auW
50 kHz 100KkHz 477 Hz
AEC LBTH At
8.0mS 3.894us
TRIGGER: TYPE LEVEL SLOPE PREVIEW
Freerun G.0 Vpk Fog QfF
INPUT: RANGE ENG UNITS COUPLING DELAY

CH 1 AutoRng 5.0 V/EY pC Fit) 0.0 8
CH 2 AutoRng £.0 V/EU pC {Fit) 0.0 9

SOUACE:  TYPE LEVEL OFFSET
Andm Noise 4.0 Vpk 0.0 ¥pk

Figure 12-5 Power Spectrum (finear resolution) Preset

RESET—Resets the instrument Lo its power-on default conditions. Figure 12-6 shows
the reset instrument state display and additional defauit conditions. RESET
also clears the analyzer's HP-IB cormmand buffer and stops any running

auto sequence.

Linear Resolution

MEASURE: [HAN 3 THAN 2
Freg Aesp Freg Resp
WINDOW: GHAN 4 CHAN 2
Hanning Hanning
AVERAGE: TYPE ® AVES GVERLAP  TIME AVG
Avg Dff 10 [£:4 QFf
FREQ! CENTER SPAN =1
H50 krz §00KHZ 187 Hz
REC LGTH At
B8.0mS - L W]
TRIGGER: TYPE LEVEL S1.OPE PREYIEW
Fraerun G0 Vipk Pos orf
TNPUT: RANGE ENG UNITS COUPLING DELAY

OH 4 At akrg 1.0 V/EU Be {Fit) 0.0 8
LH 2 Autolng 1.0 V/EU B FLg) 0.0 8

SOURGE: TYPE LEVEL OFFSET
fAndm Noise £.0 vpk ¢.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 10 5 kHz, Figure 12-7 shows the instru-

ment state display.
Time Capture
MEASLIRE: CHAN 1 CHAN 2
Powar Spac aff
WINDOW CHAN £ CHAN 2
Flat Top Flat Top
AVERAGE: TYRE # AVGES OVERLAP  TIME AVG
Avg OFFf 1¢ oK orfe
FREG! CENTER SPAN BW
2.5 kHz 5.0krz  23.8 Hz
REC LGTH At
160mS 78. 4u8
TRIGBER: TYPE LEVEL SLOPE
Frearun 3.0 vpk Fos
INFUT:  RANGE ENG UNITS COUPLING DELAY

CH 4 Autefng 1.0 V/EU  BG FIt) 0.0 S
LH 2 AutoRng 1.0 V/EU ac (Flt) 0.0 %

SOURCE: TYPE LEVEL CFFSET
Hrdm Npise 0.0 ¥pk 0.0 Ypk

Figure 12-7 Tirne 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 insirument state.

Linear Resolution

MEASURE: CHAN 1 CHAN 2
Fres Resp Frey Boap
HWINDOW: CHAN 1 CHAN 2
Hanning Hanning
AVERABE: TVYPE # AVGS OVERLAP TIME AVG
Avg OFFf i0 0% Off
FREG: CENTER SPAN B
BO kiz 100kHz 187 Hz
REC LGTH At
8.0ms 3.94u8
TRIGSER: TYPE LEVEL GLAOPE PREY TEW
Frearun 0.0 vpk Posg Off
INPUT: RANGE ENG UNITS COUPLING DELAY

CH 1 Autoflng 1.0 V/EU De O Fit) 0.0 8
CH 2 Autofng 1.0 V/EU DG O(Fitl 0.0 8

| BOURCE: TYPE LEVEL QFFSET
Frdm Noise §.0 Vpk 0.0 Vpk

Figure 12-8 Time Throughput Preset
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Chabter 12—Operating Reference
' RANGE

RANGE - displays the range menu, which is used to select autoranging or manual ranging for
aach input channel. Setting the input range is critical for making distortion-free meas-
urements with opimum sensitivity and amplitude resolution. The range should be set
at stch alevel that the input signal stays in the top half of the range. Autoranging auto-
matically ensures the proper range setting. Whan using manual ranging, set the 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
adiusts the input range to ensure that the signal level is at least half-scaie but
not greater than fuli-scale. Autoranging does not interrupt averaged meas-
urements, time captures or time throughputs. AUTO 1 RNG UP allows auto-
ranging fc increase the range only. This is useful for measuring transients,
performing impact testing, and when using random noise.

AUTO 1 UP&BWN—selects autoranging for Channel 1 (refer to AUTO 1 RNG UP for a
description). This differs from AUTO 1 RNG UP in that this allows autorang-
ing to adiust the range in either direction. Autoranging up/cown ig incom-
patible with scurces and signals that are intentionally off for some part of the
time record (e.q., bursts and impacts).

AUTO 2 RNG UP—selects autoranging for Channel 2. This continually menitors and
adjusts the input range to ensure thai the signal level is at least half-scale but
not greater than full-scale. Autcranging does not interrupt averaged meas-
urements, time captures or ime throughputs, AUTO 2 RNG UP allows auto-
ranging to increase the range only. This is usefu! for measuring fransients,
performing impact testing, and when using random noise.

AUTO 2 UP&DWN—selects autcranging for Channel 2 (refer to AUTO 2RNG UPfor a
description). This differs from AUTO 2 BNG UP inthat this allows auiorang-
ing to adiust the range in either direction. Autoranging up/down is incom-
patible with sources and signals that are intentionally off for some part ofthe
time record (e.g., bursts and impacts).

CHAN 1 RANGE—used to manually set the input range for Channsl 1. The range can
be set anywhere fram — 51 dBY (3.972 mVpk) to + 27 dBV (31.5647 Vpk).

CHAN 2 RANGE —used to manually set the input range for Channel 2. The range can
be set anywhere from — 51 dBV (3.972 mVpk) fo + 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 + 0.0104, The signal level must be betwsen 0 and 20 dBm. Thisis
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 controfier onthe HP-18. When
REMOTE is o, all keys and softkeys (except the LOCAL key) are disabled. Pressing
LOCAL returns front panel control. However, if & controller has issued the HP 3562A
the LOCAL LOCKOUT command, LOCAL is disabled, and remains sc unti the con-
troller issues the GO TO LOCAL command.

SAVE RECALL —dispiays the menu for saving and recalling states and traces in the
HP 3562A's internal memory. Five instrument states and two data traces may be
saved. In addition, the power-down state is automatically saved. All 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
frace.

RECALL PWR DN--restores the state the insirument was in when power was
removed. Because reapplying power resets the instrumnent 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 110 5) under
which the state was saved, then press ENTER. The instrument is immedk
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,
ard press ENTER. Note that only saved data #1 is stored in nonvolatile
memory, #2 is erased when power is removed. When the display is in the
upper/iower or front/back formats, only trace A is saved. Time capture buf-
fers and demod preview dispiays cannot be saved in local memory.

SAVE STATE#—used to save an instrument state in the HP 3562A’s internal memory.
Prags SAVE STATE#, enter the number {from 1to 5) under which the state is
to be saved, then press ENTER. Al 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

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 AUTC SCALE—selects X attoscaling, which sets the horizontal axis to one of three
scales:

1. To the frequency span {for frequency domain displays)
2. Te the time record length (for time domain dispiays)

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 menusfor corvenience. Tofix a
scale defined by auto scaling, press X FIXD SCALE.

X FIXD SCALE-used fo specify the horizontal scale. Enter the lower and upper fre-
quencies 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 to
determine the left side. You can also press this to fix a scale defined by
autoscaling.

X MRKR SCALE—changes the horizontal scale 1o the scale currently outlined by the X
marker band. The X marker must be active and in one of the hold modes.
This scftkey appears in both the X and SCALE menus for convenience.

Y AUTG SCALE—activates the Y autoscaling mode, which checks the active trace
every tme it is changed or updated to ensure that the vertical scale is
providing the optimum display. Autoscaling remains active urtil one of the
other Y scaling keysis 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.

Y DFLT SCALE-selects the Y default scale, which is defined by the current input
range, amplitude units, and measurement display.

Y FIXD SCALE-usedto specily the vertical scale. Enter the minimum and maximum
values separated by a comma () then press one of the units sofikeys. A
single entry sets the top of the scale and uses the previcus 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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SELECT MEAS

SELECT MEAS—displays the measurement selection menus, which offer these
measurements:

Linear Resolution Mode: Freguency Response, Power Spectrum, Auto
Correlation, Cross Correlation and Histogram

Log Resolution Mode: Frequency Response and Fower 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 ars further described where they appear in
Chapters 1 through 4.

AUTO CORR~selects the auto correlation measurement. This indicates the peri-
odicity in a signal by multiplying & by a continuously time-shifted version of
tself. It is a single-channel measurement, and can be performed indepen-
dently on bath channels in the linear resclution mode.

CH 1&2 ACTIVE-—activaies both channels. The selected measurement is made on
both channels if this sofikey is active. If a dual-channel measurement is
selected, both channels are automatically activated.

CH 1 ACTWE—activates Channel 1, which causes the selected measurement 1o be
performed on Channel 1 only.

CH 2 ACTIVE—activates Channal 2, which causes the selected measurament fo be
performed on Channel 2 only.

CROSS CORR—selects the cross correlation measurement. This shows the similaity
between two signals as a function of the time shift between them. Because
it is a dual-channel measurement, both channels are activated when i is
selected.

FREQ RESP--selects the frequency response measurement. This indicates the gain
and phase shift of the system under test. Inthe HP 35624, Channel 1 meas-
ures the systerm’s input, and Channel 2 measures its cutput. Because thisis
a duat-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, Itis a single-
channel measuremend, and can be performed independently on both
channels in the linear resolution mode. The accuracy and resolution of the
histfegram 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. Thig shows how the
input signal’s power is distributed in the frequency spectrum. ltis 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 selocted with the TRIG DELAY
mend.

ARM AL MAN-—selects auto of 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
instrumaent 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 manuat arm.

CHAN 1 INPUT—designates the signal on the Channel 1 input as the trigger signal.
The instrument triggers when this signal meets the level and slope recuire-
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 leve! and slope reauire-
ments, as defined by TRIG LEVEL and SLOPE + —.

EXT—designates the signaf present at the EXT TRIGGER input as the trigger signal.
The instrument triggers when this signal meets the level and slope reguire-
ments, as defined by TRIG LEVEL and SLOPE + -, The signa at this
inputis limited to + 10V, the input impedance is typically 50 kQ 4 5%,

FREE RUN—selscts the free run triggering mode. In free run, the instrument collscts
the next ime record as soon as the current one is full, without waiting for a
trigger signal.

SLOPE 4 - —determines whether the instrument triggers on the positive or negative
transition of the trigger signal through the specitied ievel.

SOURCE TRIG--sefects source triggering, which causes the measurement to trigger
on aninterna signal synchronized to the source. This source synchioniza-
tion signal is available at the rear panef SYNC OUT connector.

TRIG LEVEL—usec to specify the amplitude level at which the MP 3562A triggers off
the trigger signal. Press TRIG LEVEL and enter the level using the Entry
group. The allowable 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
vaiue. 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 SOQURCE

SINGLE - puts the 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
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the type of source signal. The measurement modes offer these source outputs:

Linear Resolution Mode:  Random Neise, Burst Random, Burst Chirp,
Periodic Chirp and Fixed Random

Log Resolution Mode:  Random Noise and Fixed Sine
Swept Sine Mode: Sine Sweens {up, down, hold and manual)

Time Capture Mode: Randoem Noise, 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 randorm 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—outputs 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 ofthe time
record, no windowing is required with the burst chirp,

BURST RANDOM--cutputs a true random noise burst for the specified portion of the
time record. The burst percentage—from 1 to 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 reauired
with burst random.

DC OFFSET—used to add positive or negative dc offsets 1o the source outpul. The
cffset is limitect 1o 10V minus the source level. Precede negative entries with
the — key in the Entry group.

FIXED SINE—providas a constant-frequency sine wave. The frequency is entered
with the Entry group after FIXED SINE is pressed. Theimits are 64 pHz and
100 kHz, and the default frequency 18125 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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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 ime record. Note that the effect of the periedic 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 Al

RANDOM NOISE-selecis the true random noise source output. Random noise
vields a fast, linear 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 de offset is
+10V. The maxamum current is 50 mA. For the noise outputs, setting the
source fevel in voltsPeak sets the highest likely noise level,

SOURCE OFF—deactivates the source output. Note that at power-on and after reset,
the sourceisturned on but its level is set at O volts. This softkey actually turns
off all source selections, regardiess of the current level.

SOURCE ON OFF—controls the source in the swept sine mode. The sourceis 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. If the sweep is already
at the start frequency, the instrument takes one measurement at that point
and then siops. '

SWEEP HOLD—halts the sweep without stopping 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
accumuiated average is erased at the end of each measurement.

SWEEP UP—causes the measurement to start sweeping upward, from the current
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
changes the other. Press SWEEP RATE, then enter the rate using one ofthe
units softkeys that appesar. Note that this softkey appears in both the FREQ
and SCGURCE menus.

SOURCE (cont)
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SOURCE {cont) to SPCL FCTH
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SOURCE (connector)—provides the source output signal. The source’s output imped-

ance is 50 £ (nominal). The maximum currert 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 ne 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
Sauires Protection
Fower-on SRQ

BEEPER ON OFF—coentrols the beeper. This selection defauits to ON at power-up
and atter reset.

DATE DM, Y—used to enter the date of the non-real ime 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 o fixed sine}. Finally, with scurce 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
timeis entered with the RAMP TIME softkey, Changing the source level with
the entry knob cverrides source protect.

PwrSRQ ON OFF—when this is on, the instrumient cutputs 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 1o change levels, either from the present level to zerc 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
that is displayed. In the swept sine mode, ramp time is a volts/second slope,
not an absclute time.

RETURN-—redisplays the pravious menu,
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SPCL ECTN (cont)

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 erass any data stored in nonvolatile memaory (&.g., the syn-
thesistable}, but it does erase all measurement data, lf the message “SELF
TEST PASSES” is displayed, your anayizer 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 scftkeys; please refer
to the HP 3562A Service Manual for instructions on their use. These sofi-
keys are intended for the use of service technicians only; none of
the softkeys accessed through SERVCE TEST are intendied for use
by HP 3562A operators.

SOURCE PROTCT—displays the scurce 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 alse ramps the source to new
levels, rather than changing the level abruptly. For example, you canset a
ramp time of 10 seconds to allow you to monitor the device under test as
you turn the source on.

TIME H,M,5—used to enter the time for the non-real ime clock. Enter the time as
hh,mim,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 nonvolatiie
memory and is not erased at power-down or after reset.
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SPCL MARKER

SPCL MARKER--displays the special markers menu, which offers the following markers
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and marker calcuiations:
Harmonics

Sidebands

Rescnant 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 justthe 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 frace
is dispiayed.

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 scitkey. After the side-
band increment has been entered with SBAND INCRMT, additional mark-
ars are placed al the first ten sidebands. The carrier may be set at any fre-
guency and need nat be within the current freguency span. The default
value af power-on and after resetis 5 kHz,

FNDMTL FREG—used to enter the fundamental frequency for the harmoenic markers,
After the fundamental has been entered, markers are displayed at that fre-
quency and its first 20 harmonics. The fundamenial can be set below the
current frecuency span. Al power-on and after reset, it defaulis to 5 kHz.

FREQ & DAMP—shows resonant frequency and damping. If the X marker band is
active, the calculation is made acrcss the area inside the band. If the single
X marker is active, the caiculation 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 fundarmental frequency and its first 20 harmonics. It siso offers the
harmonic power and THD calculations. Harmonics that falt outside the dis-
play scale are not marked. The harmonic markers are not available on log
X-axis displays.
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HMNC POWER—shows harmonic power contained in the X marker band. f the a
band is-not active, the power in all 20 harmonics is calculated. Harmonics
that fail outside the display scale are not inciuded 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). Refario
the power softkey for other power calculations.

The label onthe HMNC POWER readout depends on the trace units. HEG
indicates harmonic energy, HMSM indicates harmenic sum, and HPR indi-
cates harmonic power,

MBKR — PEAK—moves the marker to the highest amplitude point on the active
trace. if two or more points are at the highest ampfitude, 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 dispiayed. 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.

ror non-frequency domaln displays and unitiess frequency displays,
POWER calculates the linear sum of magnitudes and displays the resultin
the active units. For frequency domain displays with the £5D unit selected,
POWER computes energy and displays the resutt in volts (peak) squared
seconds.

For frequency domain displays with ali units other than ESD, POWER com-
putes power and displays the result in volts {rms) squared. For all fraquency
domair displays with band markers, POWER compensates for the effects
of Hann and Flat top windows.

RETURN--redisplays the previcus menu.

SBAND INCRMT—used to enter the sideband increment for the sideband markers.
The increment calcutates 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 #s first 10 sidebands. The fundamenta
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.
If an X marker is active, the sideband power inside the band is shown. The
caloulation is deactivated by pressing CALC OFF. This marker function
reads out In volts squared {or volts squared seconds for £SD units). See the
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-
cates sideband power,

SLOPE—shows the slope of the active trace at the currant 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 slepe.

SPCL MARKER {cont)
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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 calcutation. Only those harmonics inside the display scale are included
in the calculation.

X FCTN OFF—turns oft the special marker functions.

SRQ (indicator)—this LED indicates when the HP 3562A has issued a service request
{SRQ) to the HP-IB. Chagter 6 in the HP 3562A Programming Manual provides infor-
mation on handling SRQs.

START—clears the time record or sweep and accumulated number of averages and initiates a
measurement based on the current setup state.

STATE TRACE-—switches the display between the instrument state and data trace displays.
if a table (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
QUT square wave equals the burst percentage. (This is the signal that controls the
bursts.) When random noise, pericdic chirp or fixed sing is active or the source is off,
the duty cycle of SYNC OUT is indeterminate. Figure 12-9 shows the SYNC QUT sig-
nal {upper trace) with the burst random source output (ower trace),
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SYNTH {cont)

SYNTH—displays the synthesis menu. The HP 3562A can synthesize frequency response
curves containing up to 40 poles and 40 zeros, Data can be entered in pole/zero,
pole/residue or polyncmial formats. You can also synthesize constants for use in math
operations. To synthesize linear traces, put the instrument in the linear resolution
mode. For log traces, select the log resolution mode,

Press POLE ZERO, POLE RESIDU or POLY NOMIAL to select the type of synthesis
and display its table. To convert from cne type fo another, use the CONVRT TABLE
meny. To erase one type and enter another, press the desired type. This displays a
blank table, and as soon as you press one of the editing softkeys the cld tabie is
erased.

ADD VALUE—adds a vaiue after 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 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 areal-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 units soft-
keys,

CHANGE VALUE—usedtc changethe 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). Toenter 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 ane of the softkeys,

CLEAR TABLE—clears the synthesis table. The message Push Again to Clear” is
displayed to allow you o confirm that the table is 1o be cleared. Once
cleared, tables cannot be recovered. MHoewever, they can be saved in disc
memory; see 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 pole/zero
table to ratic-of-polynomials format by pressing CONVRT TABLE foliowed
by TO = POLY,

CREATE CONST—used to create a constant value for use in waveform math. To
create a real-only constant, press CREATE CONST, enter the vaiue with the
G—9 keys inthe Entry group, then press ENTER. To create a compiex 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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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 inthe table.

EDIT DENOM#-—used to specify the denominator to be edited. Press EDIT
DENOM#, then salect 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 1o spacify 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 (o be edited. Press EDIT ZERCH#, then select
the zero using the Entry group. Specifying the edit value does notimmeds-
ately change it; the actual ediling 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 fiter.

POLE RESIDU—specifies polefresidue synthesis and displays the pole/residue table
and fis editing menu.

POLE ZERO—specifies pole/zero synthesis and displays the pole/zero table and its
editing menu.

POLY NOMIAL—specifies ratio-of-polynomiais synthesis and displays the polynomial
table and is editing menu.

RETURN--redispiays the previous menu.
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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 tc add systern
gains, time delays and scaling frequencies to the synthesis table.

TIME DELAY—usect to add time delays to synthesized functions. The default value for
new tables is 0.0 seconds. Enter the time delay, between 10-38 {o 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 polefzero or polynomial tabie to the polefresidue
- format.

TO — POL ZERO—converts a polefresidue or polynomial table to the pole/zero

format.
TC = POLY—converts a polefresidue o pole/zeio table 1o the ralic-of-polynomials
format.

TALK (indicator)--this LED indicates that the HP 3562A is in the MP-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, ¥ it is set 1o MAN
(ranual army), the ARM key in the Status group must be pressed to arm the trigger.
Once itis armed, the trigger wilt start looking for the trigger signal,
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TRIG DELAY —displays the trigger defay menu, which is used to specify pre- or posttrigger

delay. The HP 3562A allows up to 4095 sampies (4094 for zoom) of pre-trigger delay
and up t0102,400 samples of posttrigger delay. Pre-trigger delay aliows the measure-
ment to include data before the trigger signal arrives. This is useful when measuring
transients to ensure that the entire signal is measuwred. Post-trigger delays allows the
measureament 1o ignore data for some period after the trigger signal arrives. This is
useful when measuring systems with long response fimes because you can ignore
input data untll the desired response occurs. Trigger delay is also used to set the
measurement starting point when recafing throughput files from disc memory,

CHAN 1 DELAY—used to enter pre- or posttrigger 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 lock 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 revoiutions (if external sample is active) or
records; the maximum values are 2 records of pre-trigger delay and 32
records of postirigger delay. The resolution is 1/2048 record. Press STATE/
TRACE and look under FREQ: REC LGTH 1o 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 signa! 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 fiashes when
the signal is received, if a record is not alreadly 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 been 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 anly 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 VOl g @NA VOIS, . as the basic

amplitude unit. Refer to Chapter & for a description of the interaction between units
and coordinales.

LNAPSr 12—~ Uperatng remerence

R T AV 4. TIRLTO



Chapter 12—0Operating Reference

Hz (Sec)—specifies Hz as the basic horizontal unit for frequency domain displays and
seconds for time domain displays. This softkey does not apply 1o amplitude
domain displays.

L SPEC UNITS—Displaysthe linear spectrum units menu, which applies only to linear
spectrum displays (VIEW INPUT and FLTRD INPUT manus).

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
ment,

Orders CAL~—used to enter orders calibration in Hz/Ord. For example, if 100 Hz/Ord is
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 horizonial unit for frequency domain dis-
plays and revolutions for tme domain displays. This softkey doses not apply
0 amplitude domain displays. Crders are used to normaiize the display to a
given rate of revciution. Use Orders CAL to enter the orders calibration in
Hz/Ord.

P SPEC UNITS—digplays 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 seiction, this menu offers the choice of volts,
volts?, Wi/ Hz (v PSD), volts? /Hz (PSD} and volts2s/Hz (ESD}.

RETURN—redisplays the UNITS menu.

RPM (Sec)-—selects rotations per minute (RPM} as the basic horizontal unit for fre-
guency domain displays and seconds for time domain displays. This unitis
derived by muttiplying the Hz units by 80 seconds/minute.

SWEPT UNITS-—dispiays the swept units menu, which applies to power and cross
spectrum displays in the swept sine mode. In addition to the volts peak/rms
selection, this meny offers the choice between volis and volts?.

TRACE TITLE--used to add fitles to the active trace. Titles can contain up to 20 algha:
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 biue labels and the alpha menu is displayed.
For instructions on using this menu, please refer to the beginning of this
chapter.

. UNITS {conf)
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UNITS (cont.) to UPPER LOWER
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ViHz (+/PSDy—displays the trace in voits divided by the sauare root of the freguency
(equivalent filter noise bandwidth), which is the sguare root of the power
spectral denstty.

V2iHz (PSDy—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 to as power spectral density.

V2giHz (ESD)—displays the trace in volls sguared times seconds (record length)
divided by frequency (equivalent filtter noise bandwidth), which normalizes
the energy to 1z Thisis commonly referred io as energy spectral density.

VOLTS—dispiays the trace in volts.
VOLTS?—displays the trace in voits2,

VOLTS PEAK—defines volts as the basic voltage unit.

peak

VOLTS RMS—defines volts e as the basic voltage unit.

UP—whenthe ENABLED indicator in the Entry group is on, the up arrow increments the active

numeric eniry. The amount of the increment depends on the varlable being entered.

UPPER LOWER —converis the display to the upperfiower format. Trace A is displayed inthe

Upper half, and trace B is displayed in the lower haif. The upper/lower format is also
selected automatically when the A & B key is pressed.
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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 alsc 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 kMz) ¥FT of the input signai,
regardiess of the current frequency span.

INPUT SPEC 2—displays the frequency spectrum of the signal on Channel 2. This
display shows the full-bandwidth (0100 kHz) FFT of the input signal,
regardless of the current freguency span.

INPUT TIME t—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), regardiess of the current time record
length. This display can be used to verify the presence of an input and is
also useful when manually seting the input range.

INPUT TIME 2—displays the time domain signai on Channel 2. Because the view
input displays are always at full-span, the input time displays show an 8 milli-
second ime fength (800 + 100 kH2), 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 poirter. The frequency span of the spectrum is equal
fo the span at which the capture was made.

NEXT RECORD-—displays the next record of fime data in the active throughput file.
NEXT RECORD remembers the positions of the displayed files and dis-
plays the next record in the active trace(s).

THRUPT TIME 1—recalls the first Channel 1time record in the active throughput file
infothe 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 Channal 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 Channe! 2 trigger delay value.
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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, if 10 records were captured, and the record length is 80 ms, the
TIME BUFFER display is 800 msiong. This isthe display shown atthe com-
pietion of a time capture,

T8ME RECORD-—displays the time record outlined in the time bufter by the capture
painter, 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 1o 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 instrue-
tions on setting this switch and selecting the proper fuse for each sefting.

WINDOW displays the window menu. A window is a time domain weighting function applied
to the input signal 1o 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 inear resolution and time capture
modes. {The log resolution mode uses a speacial, non-selectable window, and swept
sine does not use a window.) Please see "'Selecting Windows'' in Chapter tfor 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 onetime record. The expo-
nential window is displayed on the fittered 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 us 10 10%8s, 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 tme record display (see
MEAS DISP).
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Chapter 12—Qperating Reference

FLAT TOP—setects the flat top window for both input channels. The flat top window
offers greater amplitude accuracy but lower frequency resciution 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 1—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 ime record, Enter
the time width using the Entry group. To find the current record length,
press STATE TRACE and lock under FREQ: REC LGTH. The force win-
dow is generally used in impact testing o cancel unwanted signals oceur-
ring before and after the actual impagct.

FORCE CHAN 2—selects the force window for Channel 2. This window passes the
input signal for the specified amount of time then attenuates ft 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 usad in impect testing to 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
bath the force and exponertial windows. Chapter 1 offers more details.

HANN—selects the Hanning window for both input channels. The Hanning offers
higher frequency resoiution but lower amplitude accuracy than the flat top
window. It is the most commonly used window and is usually applied in
random noise measurements, ‘

RETURN-—redisplays the WINDOW menu.

UNIFRM (NONE)—selects the uniform 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 selff-windowing functions such as burst
and random chirps,

LISER SAVD 1—selects the time waveform stored inthe SAVED 1location (see SAVE
RECALL) as the window (o be applied to both channels. This must he a
time domain waveform 1o be used as a window, Chapter 1 explains how to
create and store user windows.

WINDOW {cont)
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¥ activates the X (horizontall 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 enfer 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-
metnically arcund 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 tum
the knob. To erase a band, press HOLD X CENTER, turn the knob coun-
terclockwise until the band retracts to a single ling, then press HOLD X OFF.

HOLD X LEFT—usec to mark off a band on the horizontal axis of the dispiay. When
HOLD X LEFT Is active, the marker splits and expands to the right of its
original position as you retate the Markers knob. The band can be
expanded or contracied 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 kneb, To erase a band,
press HOLD X LEFT, turn the knob counterclockwise untl the band refracts
to a single ling, then press HOLD X OFF,

HOLD X OFF—gperforms one of two functions: 1) If one of the three HOLD X modesis
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 as the
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 to mark off a band on the horizontal axis of the display. When
HOLD X RIGHT is active, the marker splits and expands o the left of its
original position as you rotate the Markers knob. The band can be
expanded or contracted as long as HOLD X RIGHT 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 turnthe knob. To crase a
band, press HOLD X RIGHT, turn the knob clockwise until the band retracts
to a single line, then press HOLD X OFF.

SCROLL ON OFF—allows the entire trace to be scrolled through a magnifying “win-
dow” defined by a MOLD 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 io 'Using the Markers” in Chapter 8 for an
ilustrated exampie of scrolling.
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Chapter 12—Operating Reference
X{cont.}ioY

X AUTO SCALE—automatically adjusts the horizontal scale to display all measured
data. The Nichols, Nyauist 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 mades.
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.

X VALUE—used to 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 iimits separated by a comma. You can also enter X valuesimme-
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 Xmenu,

X OFF —deactivates the X marker. Any markers readouts gatherad 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 o identify portions of the trace and to make
relaiive measuwrements. You can enter Y values immediately after pressing the Y key.
See the description of the Y VALUE softkey for details.

HMOLD 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 symmeltrically
around its original position as you rotate the Markers kneb. The band can
be expanded or contracted as long as HOLE Y CENTER is active. When
HOLD Y OFF is pressed after a band has been marked, the band remains
the same size but roves vertically on the display when you turn the knob.
To erase a band, press HOLD Y CENTER, turnthe knob counterclockwise
urniti the band retracts 1o a single ling, then press HOLD Y OFF.

HOLD Y LOWER—used to merk off a band on the vertical axis of the display. When
HOLD Y LOWER is active, the marker spiits 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
untit the band refracts to a single line, then press HOLD Y OFF.

12-77



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 fine, 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 long as HOLD Y UPPER is active. When HOLD
Y OFF 15 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 1o a single fing, then press HOLD Y OFF.

Y AUTO SCALE—autornatically adjusts the vertical axis to obtain the optimum dis-
piay. The Nichels, Nyquist and phase coordinates and the ORBITS TivsT2
measurement display have special default scales; refer to "Scaling the Dis-
play"” in Chapler 8 for more information. This softkey is duplicated in the
SCALE menufor 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,
Nyaquist and phase coordinates and the ORBITS TivsT2 measurement dis-
play have special default scales; refer o "'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 aclive and in one of the hoid modes, Trace
informaticn erased when the scale changes is nol iost and can be
redisplayed by pressing Y DFAULT SCALE {(assuming the trace has not
changed). Note that this softkey is duplicated in the SCALE menu for
convenience. '

Y VALUE—usediomovethe Y marker (o a specific point onthe trace. Press X VALUE,
then enter the desired location; the units softkeys that appear are deter-
minad by the display coordinates. To dispiay & Y marker band, enter the
rminimum and maximum valuss separated by a comma. You can alsc enter
Y values immediately after pressingthe 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 —usedto accept time records in manual or timed previewing. When the instrument needs
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a yes or no answer; the 1 and 0 keys are automatically converted fo YES and NO,
respectively. Otherwise, these keys represent 1and 0. See the AVG Key for information
on the preview modes.
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Appendix A

INFORMATION

INTRODUCTION

This appendix contains several topics 1o help you operate the HP 3562A correclly and safely,
from inftial inspection through storage and shipment:

1. Initiat ingpection

2. Operating environment

3. Accessories and options

4. Instaliation

5. Performance verification

6. HPF-iB connections

7. Operator maintenance

8. Storage and shipment

INITIAL INSPECTION

This instrurment was carefully inspected beth mecheanically and electrically before shipment. it
should be free of mars or scratches and in perfect electrical order upon receipt. To confirm this,
inspect the instrument for physical damage incurred in transit, If the instrument was damaged
in trans, file a claim with the carrier. Check for accessories supplied plus any additional
accessories, options or systems components ordered with the nstrument. After installing the
HP 35624, verify its operation using the “'Performance Verification”” section in this appendix.

If there is damage or deficiancy, see the warranty information in this manual.

b waRvinG

The integrity of the protective earth ground may be Inter-
rupted if the HP 35624 is mechanically damaged. Under no
circumstances should the HP 35624 be connected to power
if it is damaged.

A
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Power Requirements

POWER REQUIREMENTS

CAUTION

Before applying ac line voltage to the HP 3562A, make cer-
tain the voitage selection switch on the rear panel is set for
the proper line voltage and the correct fine fuse Is installed in
the rear panel fuse holder. Refer to “Line Voitage and Fuse
Selection.”

The HP 3562A can be operated from any single phase ac power source supplying:

87V o 126V, 48 10 440 Hz {115V Violtage Selector setting)
196V 1 253V, 48 to 66 Hz (230V Voltage Selector setting)

Power consumption is iess than 250 VA,

Line Voltage and Fuse Selection

A2

The line voltage is selected at the factory for the country of destination. The voltage is set with
the red switch labeled ** " VOLTAGE SELECTOR™ on the rear panel. Before changing the
setting, press the LINE switch OFF (fower left corner of the front panel) and remove the power
cable from its connector.

In addition, the fuse must correspond with the selected line voltage. The fuses for each
setting are:

118V BA/Z50V  HP Part Number 2110-0003
230V 3A250V  HP Part Number 2110-0304

The fuse hoider is located on the rear panel. To replace the fuse, press the LINE switch OFF
and remove the power cable from its socket. Remove the fuse holder cap by turning it counter-
clockwise with a screwdriver, After inserting the correct fuse, replace the fuse holder cap,
reconnect the power cable, then press LINE ON,
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Power Cable and Grounding Requirements

The HP 3562A is eguipped with a three-conductor power cord that grounds the instrument
cabinet when plugged into an appropriate receptacie. The type of power cable plug shipped
with each instrument depends on the country of destination, Refer 1o figure A1 for the part
number of the power cable and plug configurations available.

Neutral
Earth Earth
Lise Neutral
Line
PLUG*: BE 13634 250 v PLUG": NZSS 19B[AS €112 250V
CABLE®: HP a1201703 OPERATION CABLE™ HP B120:0696 OPERATION
farth
Larth
tine
Line
Newtral
Earth Neutrat
PLUCG*: CRET-VIE PLIRY PLUG* NEMA 5-15F
LABLE*: #12 £120-1692 QPERATION CASLE': HP 8120150 125 WHATT

PLUG*H: NEMA SI5P PLEGY CTEFAN 250V
CABLE™ HF 81200658 250V - G CABLE': HP §120-1692 COPERATION

Neutrai
Line

sy E 8740
Neertral

Line

Earth
PLUG™ SEV 1011195924507
TVPE 12 250V PLUG™: DHCR 107 280 W

CABLE®: HP $120-234 OPERATION CABLE": HP 87120.2956 OPERATION

*Tie sumbar shown for the plug i the industry identifier for the plug enly.
The number shown for the cable is an HP part sumber for a complete cable including the plug
#*epl fisted for use in the United States of America.

Figure A<t Power Cables

I WARNING

The power cable plug must be inserted into a socket outlet
provided with a protective earth terminal. Defeating the pro-
tection of the grounded instrument cabinet can subject the
operator to lethal voltages.

A-3
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Ad

OPERATING ENVIRONMENT

i WARNING

The HP 35624 is not intended for outdoor use. To prevent
potential fire or shock hazard, do not expose the instrument
to rain or other excessive moisture.

Environmental Considerations

Temperature The HP 3562A can be operated in temperatures from G degrees C to
55 degrees C.

Humidity The HP 3526A can be operated in environments with humidity up to 95%.
However, the instrument should be protected from temperature extremas which cause
condensation.

Altitude The HP 3562A can be operated at altitudes up to 4572 meters (15,000 feet).

Cooling Fan

The HP 35624 is equipped with a cooling fan mounted on the rear panel. The insirument
shouid be mounted so that air can fresly circulaie through it. Choose a location that provides at
least 75 mim (3 Inchas) clearance at the rear and 25 mm (1 inch) at each side. Failure to provide
adequate air clearance will result in excessive internal temperatures, reducing the instrument’s
refiabitity. The filter for the cooling fan should be removed and cieaned by flushing with soapy
water every thirty days, Refer to "' Operator Maintenance™ later in this appendix for instructions.

Thermal Cutout

The HP 3562A is equipped with a thermal cutout switch that autematically removes line volt-
age whenever the internal ambient temperature exceeds 80 degrees C. The temperature at
which this occurs is dependent upon line voltage and airfiow. With proper airflow and operat-
ing line voltage, thermial cutout will not oceur at less than 55 degrees C ambient temperature.
The switch is reset by switching power off, then on again, after the insirument has cocled down
sufficiently. If a thermal cutout occurs, verify that the fan is operating and the fan flter is not
blocked. If the fiter is blocked, clean it as discussed in “*Operator Maimntenance™ then wait 30
minutes and reapply powar. i this does not solve the problem, check the environmental con-
siderations fisted earlier and the airflow requirements discussed under “Cooling Fan.”” I these
steps do not return power, the instrument is in need of service. Refer to the list of MP Sales and
Support Offices at the end of this manual.

Appendix A-—General Information
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Accessories and Options

ACCESSORIES SUPPLIED

Table A-1lists the accessories supplied with the HP 35624,

Table A1 Accessories Supplied

HP 3562A Operating Manual Part Number 03586-90000

FHP 3562A Programming Manual Part Number 03586-90020

HP 3862A Service Manual Part Number 03586-90010
ACCESSORIES AVAILABLE

Table A-2 lists the accessories available for the HP 3562A. These accessories may be oblained
through the HP Sales and Support Offices listed at the back of this manual.

Table A-2  Accessories Available

Transit case Part Number 9211-2663
BNC cables and adapters Contact Sales Representative or refer to
current HP catalog

OPTIONS

Table A-3 lists the options available for the HP 3562A. These options may be ordered with the
instrument by ordering the option number. They may also be ordered after the instrument has
been purchased by crdering the option part number.

Table A-3  Options

Description Optior Number Part Number
Front Handle Kit Q07 5061-0091
Rack Mount Kit Q08 5081-0079
Rack Mount & Front 5061-0085
Handle Kit 208

Exira Operating, 03562-80000
Prograrmming, and 03562-50030
Service Manuals 910 03562-50010
Delate Service Manual 914

Annondiv A .- (Renaral Infirmation
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installation

INSTALLATION

WARNING

There are no operator serviceable parts inside the HP 3562A,
Servicing should be performed only by trained service per-
sonnel aware of the hazards involved, A list of HP Sales and
Support Offices is included at the end of this manual,

The HP 3562A is shipped with plastic feet attached, ready for use as a bench instrument. The
feet allow full-width instruments to be stacked securely, Because of its weight, the instrument is
not equipped with atilt stand. The front handle kit (Option 907, Past Number 5061-0091) can be
installed for use on the bench.

The HP 3562A also can be rack mounted, with or without slides. To rack mount with slides:
a. Remove the front handies, if so equipped,
b. Remove the plastic feet from the bottomn of the instrument.

¢. Install the flange kit (with or without handles) according to the instruc-
tions supplied with the kit:

Rack Flange & Front Handle Kit, Option 909, HP Part
Number 5061-0085

OR
Rack Flange Kit (without handies), Option 908, HP Part
Number 5061-007¢

d. Install aninstrument support rait on each side of the instrument rack.
({These rails are supplied with HP rack-mount cabinets.)

| wamning

1. The HP 3562A must be supported by instrument support
tails inside the rack. Do not, under any circumstances,
attempt to mount the instrument using only the front flanges.

2. The HP 3562A is heavy—approximalely 25 kg (56 Ibs).
Use extreme care when lifting it to avoid personal injury or
darnage fo the instrument.

AB
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e. Using two psople, lift the HP 3562A 10 its position in the rack ontop of
the instrument support rails.

f. Using the appropriate screws, fasten the rack-mount flanges to the front
of the instrument rack.,

To rack mount with siides, the following items are required:

1 Rack Fange & Front Handle Kit, Option 909, HP Fart
Number 5061- 0085

OR

Rack Flange Kit (without handies), Option 808, HP Part
Number 5061-0079

1 Heavy-Duty Slide Kit, HP Part Number 1484-0016

NOTE

instrument support rails are not absolutely necessary when
rack mounting with slides. However, they do refieve a consid-
erable amount of strain from the slides and provide an extra
measure of safety.

a. Perform steps a through d of the previous procedure.
k. Attach a slide inner-member bracket to each side of the HP 3562A.

. Aftach the slide’s outer membersto the instrument rack according to
the instructions included with the slides.

d. If your instrument rack has extension legs on the front, be sure they are
extended when instaliing the instrument.

e. Using two people, lift the HP 3562A to its position in the rack and mate
the two sections of the slides. Do not rest the full weight of the instru-
ments on the extended slides until you are sure the rack will not
overturn,

i Slide the instrument info the rack. Using the appropriate scraws, fasten
the rack mount flanges to the front cf the rack.

Installation

AT
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Performance Verification

PERFORMANCE VERIFICATION

After the HP 3562A has been installed, you can verify is operation i two steps. First, attach the
power cord to the connector on the rear panel and press the LINE switch ON. The dispiay
should appear as in figure A-2. The power-on self test takes several minutes, During this test
“Start Pending” and "DIAGNOSTIC IN PROGRESS" are dispiayed. The self test must be run
from a power-on {default) state.

FOWER SPECT QXOvip  Hann
~-40.0 E

i

0.0
/Dav

dB

rms
Ve

~1z0 pill l] i! deid ﬁ” nmr {I ii&!li I li (Trace data depends on input

Frd ¥ 0 Hz 100k connections)

Figure A-2 The HP 3562A Display at Power-On

If the display does not appear as in figure A-2, check 10 see that the instrument has been
installed properly. If necessary, refer servicing to qualified personnel. The list of HP Sales and
Support Offices is shown at the end of this manual.

Second, activate the self test by pressing the SPCL FCTN key followed by the SELF TEST
softkey. After about two minutes, the message "“Self Test Passes™ should be displayed in the
lower right corner of the screen. If it does, the analyzer is performing properly. If, however, a
failure message is displayed, the analyzer is in need of service.

A8
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MP-B Connactions

HP-IB CONNECTIONS

The HP 3562A is compatible with the Hewlett-Packard Interface Bus (HP-IB). The HP-IB is
Hewlelt-Packard's implementation of IEEE std. 488-1978, ANS! Standard MC 1.1, and IEC
Hecommendation 625-1. For complate information on the HP 3562A’s HP-IB capabilities, refer
tothe HP 3562A Frogramming Manual.

The instrument is linked o the bus by connecting an interface cable to the connector located
on the rear panel. Figure A-3 lllustrates a typical HP-IB system connection,

Serles 200
Rear Panel

(Typicaly

10833A/BICID
HP-18 Cable

3562A
Rear Pansel

Figure A-3 Typicat HP-IB System Connection

Up tc 15 instruments can be connected on an HP-IB system. The HP 10833 HP-12 cables
have identical piggy-back connectors on each end so that several cables can be connected to
a single source without special adapters or switch boxes. Systern components and devices
can be connectad in virtually any configuration. Thare must, of course, be a path from the
calculator (or other controller) to every device operating on the bus. As a practical matter, avoid
stacking more than three or four cables on any one connector. 1 the stack gets too long, any
force on the stack produces great ieverage which can damage the connector mounting. Be
sure that each connector is firmily screwed in place o keep it from working loose during
operation, The HP 3562A uses all the available HP-IB fnes; therefore, any damaged connector
ping will hinder HP-1B operation.
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MPB Connections

HP-IB CONNECTIONS

To achieve optimum performance with the HP-1B, proper voltage levels and iming relationships
must be maintained. if the system cable is too long, the fines cannot be driven properly, and
the system will fail to perform. Total cabile length for the systemn must be less than or equal

0 20 meters (65 feet) or 2 meters (6 feet) times the number of devices connected to the bus,
whichever is greater,

The following HP-IB catiles are available from Hewlett-Packard:

Tm@.31%) Part Number 10833A

2m@B.ef Part Number 108338

4m{13.21) Part Number 10833C

05m(tef Part Number 10833D
CAUTION

The HIP 3562A has metric threaded HP-IB cable mounting
studs, as opposed to English threads. Metric threaded
HP 1G833A/B/C/D cables must be used. Metric fasteners
are colored black, while English fasteners are colored
silver. DO NOT attempt to connect black and silver fas-
teners, or damage fo cable and instrument will result,

For complete instructions on using the HP 3562A with the HP-IB, refer 1o the HP 35624
Frogramming Manual,

AAG
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Cperator Mzintenance

OPERATOR MAINTENANCE

This section explaing several maintenance tasks that can be performed safely by all HP 3562A
operators.

Cleaning the Front Panel

CAUTION

Harsh chemical cleaners such as acetone and Jacquer thin-
ner will destroy the front panel of the HP 35624, including the
display screen and the keycaps. Do not use any cleaners
other than a mild detergent,

To clean the front panel, including the display, use a soft, damp cloth with a smalt amount of
mild detergent. For small staing, such as ink, it is safe to use alcohol-based cleaners, but do not
dampen the entire front panel. If alcohot is required, start with a very small amount and use as
little as possible,

Cleaning the Fan Filter

The fan fiter should be cleanad every 30 days, more frequently if the analyzer is operated in
dusty environmenis. To remove the fitter, press the LINE switch OFF (lower left corner of the
front panely and remove the power cable from iis connector. Remove the four knurled nuts
hoiding the fan filter (do nat remove the four screws holding the fan assembly). After rinsing
the filter and allowing it to dry thoroughly, replace it by reversing the procedure.

installing Fuses and Selecting Line Voltage

Refer to “'Line Voltage and Fuse Selection' earlier in this appendix for instructons.

A
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Storage & Shipment

STORAGE AND SHIPMENT

Environment

The HP 3562A should be stored in a clean, dry environment. The following environmental
imitations apply to both storage anc shipment:

Temperaiure . ... ... —-40°Cto +75°C
Humidity ... Up to 90%
Altude ... ... o Up to 15,300 meters (50,000 feet)

The instrument should be protected from temperature extremes which cause condensation.

Original Packaging

Containers and matenals identical to those used in factory packaging are avalable through
Hewlett-Packard offices. If the mstrument is being returned to Hewlett-Packard for service,
attach a tag indicating the type of service required, return address, model number, and ful
serial number, Also, mark the containar FRAGHE to ensure careful handling. In any corres-
pondence, refer to the instrument by model number and full serial number.

Gther Packaging

The following general instructions should be used for repacking with commercialy available
materials:

» Wrap the instrument in heavy paper or anti-static plastic. (f shippingtoa
Hewlett-Packard office or service center, attach atag to the instrument
indicating type of service required, return address, model number, and
full serial number.)

= Use a strong shipping container. A double-wall carton made of
350- pound test material is adequate.

= Use a layer of shock absorbing material 7010100 mm (3 to 4 inches)
thick around all sides of the instrument to provide firm cushioning and
prevent movement inside the container, Protect the front panel with
cardboard. :

I NP | M Y [ g, WPANNUUIITL [ P SRR & SR
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CAUTION

Styrene pellets in any shape should never be used as packing
material for electronic instruments. The pellets do not ade-
quately cushion the instrument and do not prevent the instru-
ment from shifting in the carton. The pellets alsc create static
electricity that can damage electronic cormponents.

« Seal shipping container securely.
« Mark shipping container FRAGILE to ensure carsful handling.

« in any correspondence, refer to the instrument by mode! number and
full serial number.

Storage and Shipment

A3






Appendix B

ERROR AND STATUS MESSAGES

INTRODUCTION

This appendix provides explanations of the error and status messages displayed by the
HP 3562A. Error messages are displayed when the analyzer detects an operator error. Status
messages are displayad during varicus cperations 1o inform you of the analyzer's status.

ERROR MESSAGES

This appendix explains error messages generated by the HP 35624, Error messages are
displayed in the lower left corner of the display, just above the command echo fine. Errors are
accompanied by an audible beep (if BEEPER ON OFF is ON). The first part of this appendix
lists the error messages alphabetically.

If the corrective action is not obvious from the displayed message, refer to this table for more
information, The number following each message is the error code returmed onthe HP-IB with
the ERR? command. The error message fall into six categories, according t¢ number:

100-198: Execution errors
200—299: Command errors
300—399: Parameter errors
400--499: HP-IB errors
500—599: Plotter errors
B600—639: Disc errors

The error explanations give you one of two types of corrective action. ¥ the operation you
gttermpted is fundarmentally valid, but the details were not correct, you are told how to corract
the command. An example of this is the " Out Of Range”' error, The entry you are attempting is
orobably valid, you have just exceeded its limits.

[f the operation you are attempting is not valid at all, you are given suggestions for avoiding the
error. An example of this is the ““Function Inactive” error. You are trying to activate a function
that is incompatible with the currert instrument state—setecting triggering while in the swept
sine mode, for example.

STATUS MESSAGES

The HP 3562A displays status messages at various times fo inform you of its current state.
These messages are displayved in the lower right corner of the screen in bold capital letters. The
second part of this appendix lists the status messages alphabetically with explanations. The
primary purpose of including status messages in this appendix is to refer you to the proper
sections in the operating and programming manuais for more information.
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Alpha Too Long (303)

QOccurs whan an apha entry greater than 45 charac-
ters is attempted.

To avoid this error, keep alpha entries shorter than 45
characters. Refer to the function in entry in question in
Chapter12 for an explanation if its entry iimits.

Already Running (137)

Occurs when a curve fit is in progress and START FIT
is pressed.

To avoid this error, do not press START FIT whie a
curve fitis in progress. Press STOP FIT if you want
to stop the current fit.

Auto Carrier Selected (308)

Occurs when a demodulated measurement is started
and a user carrier is selected that is outside the cur-
rent measurement span. The analyzer has sefected
AUTO CRRIER for you.

To avoid this error, activate AUTO CRRIER or enter
a user carrier that is inside the current span.

Bad Auto Sequence Table (120)

Occtirs if an error is detected when an auto sequence
table is being validated. This can happen &t power-on
and when recalling an auto sequence from disc. The
table cannot be recovered.

To aveld future errors, several things shouid be
checked. #the error message was displayed at
power-on, either power was lost while the auto
sequence was being created or transferred, or the
norvolatile battery needs reptacement (servicing
required),

it the error message was displayed during recall,
power may have been lost while the auto sequence
was created or transferred, there may be a problem
with your HP-IB cabling, or the storage medium may
need replacing.

Bad Capture (131)

This ocecurs when recalling a capture from disc and
the header is not valid. The capture data cannct be
tecovered.

To avoid future errors, change your storage medium.

Bad Curve Fit Table (130}

Ocours when recalling a curve fit table from disc and
the table is not valid. The table cannot be recovered.

To avoid future errors, change your storage medium.

Bad Data Block (123)

Occurs when a data block is loaded into the analyzer
that is not valid.

To correct this error, verify that the data block you

are trying o load meets the requirements of the load
command you are using. Chapter 3 in the HP 35624
Programming Manual explains the use of the data
transfer commands. If the block was dumped from
the anatyzer, verify that it was not corrupted while in
storage; there may be a problem with your HP-IB
cabling or medium.

This error also occurs if you try to curve fit a trace that
is not a measured or synthesized frequency response
function.

Bad Data Header (124)

Occurs when a data block is loaded into the analyzer
and the header for that block is not valid.

To correct this error, verify that the header associated
with the data block you are trying 1o load meets the
requirerments of the load command you are using.
Chapter 3 inthe HP 3562A Programming Manual
explains the use of the data transfer cormmands. If
the block was dumped from the analyzer, verify that
ft was not corrupted while in storage; there may be

a probiem with your HP-1B cabling or mediurn.

Bad Delete Frequency Tabie (140)

Cccurs when a delete frequency table is loaded into
the analyzer that is not valid. The table cannct be
recovered.

To avoid future errors, several things should be
checked. Power may have been lost while the table

- was created or transferred, there may be a problem

with your HP-1B cabling, or the storage medium may
need replacing.

Bad Non-volatile State (122)

Cceurs at power-on if the nonvolatile state is not
valid. The ""non-volatile state” comprises those
parameters stored in nonvolatile memory and

not affected by power-down or presetting (HP-1B
addresses, for exampla). The bad variables cannot
be recovered.

To avoid future errars, two things need to be
checked. The nonvolatile battery needs replacing
(servicing required), or power was lost while one
of the nonvolatile parameters was being updated.



Bad # of Parameters (307)

Qccurs when you attempt to enter an incorrect
number of parameters for the current entry le.g.,
entering three variables when only two are
requested).

To correct this error, review and correct the entry
requirernents for the current entry. The command
echo field in the lower left corner of the screen shows
the number of parameters expected for each entry.

Bad Plotter Data Read (500)

Oceurs when START PLOT, READ PEN — Pt or
READ PEN — P2 is pressed and the analyzer
receives bad data from the piotter,

To correct the error, reset the plotter first by cycling
power. If thig does correct the error, check the HP-IB
cabiing. If this does not work, the plotter is in need of
Sservicing.

Bad Primitive Block (134)

Occurs when a primitive block is loaded info the ana-
tyzer and its header is not valid, the amount of data
is too long for the block, or the block number is out
of range.

To correct the error, verify that the block meets the
requirernents for primitive blocks, Chapter 4 inthe
HP 3562A Programming Manual explains these
requirements.

Bad Setup State (19)

Occurs if an error is detected when the instrument
state is being validated. This can happen at power-on
and when recalling a state. The state cannct be
racovered.

To avoid future errors, several things should be
checked. I the error message was displayed at
power-on or when recalling from internal memory,
either power was lost while the state was being
changed or transferred, or the nonvolatile battery
needs replacement {(servicing required),

If the error message was displayed during recali from
disc, power may have been lost while the state was
being changed or transferred, there may be a prob-
lem with your HP-1B cabling, or the storage medium
may need replacing.

Bad Synih Table (121)

Occurs if an error is detected when the synthesis
table is being validated. This can happen at power-on
and when recalling the table from disc. The table can-
rot be recovered.

To avoid future errors, several things should be
checked. If the error message was displayed at

ADRENAaX o
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power-on, either power was lost while the table was
being changed or transferred, or the nonvolatile bat-
tery needs replacement (servicing required).

#1he error message was displayed during recall from
disc, power may have been lost while the table was
being changed or transferred, there may be a prob-
lern with your HP-IB cabling, or the storage medium
may need replacing.

Bad Thrupt (132)

This occurs when athroughput file is measured from
disc and its header is bad or the file is empty. The file
may be recoverable,

To correct the error, filt the file with data (use START
THRUPT), then try to measure it again. If this does
not correct the problem, the header is bad and the
file cannot be recavered. Inthis case, to avoid future
errors, several things should be checked. Power may
have been lost during the throughnut session, there
may be a problem with your HP-IB cabling, or the
storage medium may need replacing.

Butter Overilow (106)

Cceurs when more characters are entered into
a display buffer than it was specified to hold.

To correct the error,compare the DBSZ statement

for the buffer in question with all subseguent display
commands in that buffer. Then either increase the
buffer size or eliminate some the buffer's commands.

Catibration in Progress (148)

Qccurs when attempting any operation while calibra-
tion is in progress.

To avoid this error, wait untl calibration is finished.,

Cannot Be Complesx {139)

Occurs when you attempt to convert a polynomial
synthesis table containing complex coefficients to
another type.

o avoid the error, do not attempt to convert complex
polynomial tables, To be converted, coefficients must
be real-only,

Cannot Recall Thruput (600)

Occurs if you atternpt 1o recall a throughput file.
These can be measured from disc when throughput
is active only—they cannot be recalled as other disc
files can,

To avoid the error, do not specify a throughput file
when recalling a file from disc. If you want to measure
the file, specify it as the active file. Chapter 6 shows
the steps required for throughput measurements,

B-3
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Catalog Full (603)

QOceurs when attempting to save, create or copy a file
on disc and there is no room for another catalog
antry, This differs from the "' Disc Full” error in which
their is no more space for data.

To avoid the error, switch to ancther disc. Once acat-
alog has been initialized, there is no way o request
more catalog space without erasing the entire disc.

If you need to store or create the fle on this particular
disc, you can delete ancther file then pack the disc
to recover another entry. Depending on the number
of sectors already deleted, you may be able to pack
without deleting any more.

Catalog Not In Memory (617)

Occurs when you attempt to activate the disc catalog
pointer and ne cataleg file has been read from disc
(or it has been erased).

To avoid this error, read the disc catalog {press VIEW

CATLOG in the DISC menu) before attemipting to act

vate the pointer.

Cannot Use Zooin Data (136)

Gcecurs when attempting to use a zoomed
throughput file as the source for alog resolution
measurement.

To avoid this error, use only baseband throughpet
files for log resolution measurements.

Command Too Long (203)

Oceurs when an HP-IB mnemonic is received that
coniains more than four alpha characters,

To correct this error, review and correct the syntax
for the command in question. The Quick Reference
Guide shows the characters that the HP 3562A
expects for each mnemonic,

Cross Corr, No 1 Ch Demod (103)

Occurs when the cross correlation measurement
is selected and you are demodulating on only one
channel,

To avoid the error, turn demod off, activate DEMOD
BOTH {in the DEMOD SELECT menu), or choose a
single-channel measurement.

Data Blocks Incompatible (113

QOcours when an operation is requested that is incom-
patible with the specified blocks (complex division on
real blocks, for example).

To avoid the error, review the requirements for the
signal processing command in gquestion and specify
data blocks accordingly. Chapter 4 in the HF 35624
Programming Manual explains the requirements of
gach command.

Appendix B

Data Type incompatible (112)

Ocours when an operation is requested and the data
biocks involved are incormpatible {different number
of points or different data types, for example).

To avoid the error, review and modify the attempted
operation or the blocks invelved.

Alpha Delimiter Expected (204)

Qccurs when an alpha entry is atternpted via HP-1B
and the command was not terminated by an accept-

able delimiter {pair of doubie quote marks (.} or a
single guote (Y—it must match the opening delimiter,

To correct this error, review and correct the delimiter
used. The Quick Reference Guide describes the
syntax requiired for each command.

Demod in Zoom Only (142)

Occurs when a demodulation measurement
is atternpted and the start frequency is 0 Hz
{i.e., baseband).

To avoid the error, set the start frequency (o any
non-zero value.

Destination Too Smail (624)

Occurs when alismpting an image backup where
the destination disc or taps s too small 1o receive the
entire data image of the source.

To avoid the errar, replace the destination with one
having at least the same sicrage capacity as the
source. You can also selectively copy files to the
destination until it is full,

Disc Fault (613)

Occurs when a disc access is reqguested and a disc
drive failure is detected.

To correct the error, view the disc siatus display to
determine the cause of the failure. Refer servicing to
qualified personnet.

Dise Full (607)

Qccurs when attempting to save, create or copy afile
on disc and there is not encugh data space available.

To avoid the error, you have several options. First,
switch to another disc. Second, delete files from the
disc then pack it to reclaim data space. (Depending
onthe number sectors already deleted, you may be
able to just pack without deleting any more.) Thigd,
when creating throughput files, you may be able fo
reduce the file size and fit & smaller file on the disc.

Disc Reject (608)

Occurs when a disc access is requested and the disc
reiected the access,



To correct the error, view the dige status display.
to determine the source of the error. if necessary,
refer servicing to qualified personnel. You shoulid
also check the HP-IB cabling and other devices
onthe bus.

Dise Transfer Error (614)

Occurs when a disc access is reguested and the data
dlid not get transterred to disc correctly (such as an
aboried throughput).

To correct the error, view the disc stafus digplay to
determine the source of the error, If necessary, refar
servicing to qualified personnel. Ignore this if you
have just aborted a throughput session.

Disc Write Protected (612)

Coeurs when saving or creating a file on a disc that
is write protected,

To avoid this grror, determine why the disc was write
protected in the first place. If you then decide you
warnt to write i the disc anyway, remove the write
protection according to the instructions in the disc
drive’s operating manual.

ENTRY Not Enabled (309)

QOccurs when attempling to use the Entry group
(lower knoty, upfdown arrows, (-8 keys or MARKER
VALUIE) and the analyzer has not requested an input,

To aveid this error, verify that you have enabled
an entry before using the Entry group.

Exira Chars in Commandg (206)

Occurs when a command line sent over HP-IB nas
axira characters following a valid command. (For
axample, SRLY 3V ABC)

To correct the error, review the command syntax
ag shown in the Quick Reference Guide.

File Not Found (606)

Occurs when recalling or deleting a file from disc and
the file cannot be found (or recalling locally and no
data was saved).

To avaid the error, verify speliing of the desired file
name and verify that it is an HP 3562A file. Chapter 11
has information on file handling.

File Size Not Specified (618)

Ccours when attempting to create a throughput file
without first specifying the file size (using THRUPT
SIZE).

To avoid this error, specify file size before attempting
to create throtighput fles. if you want to use the pre-
viously specified size, press THRUPT SiZE to confirm
this, then create the file,

Error Messages

Freq Resp, No 1 Ch Demod (102)

Occurs when the frequency response measurement
is selected and you: are demodulating on only one
channel.

To avoid the error, turn demod off, activate DEMOD
BOTH (in the DEMOD SELECT menu}, o choose
a single-channel measuremernt.

Function Inactive (207)

Occurs when attempting fo activate a function that
is incompatibie with the current instrument state,

o avoid this error, review the function you are trying
to activate and the current instrument state to deter-
minga the conflict. The key and softkey descriptions
it Chapter 12 may help identify the problem,
invalld: Log Data (145)

Cecurs when special markers are activated with log
x-axis data.

To avoid this error, do
functions with log x-axis data.

invalid: Nichols/Myquist (144)

Occuwrs i special markers are activated with Nichols
or Nyguist display.

To avoid the error, do not attempt speciai marker
functions on these dispiays.

Line Too Long (202)

Occurs if an HP-IB command line with greater than
80 characters is sent to the analyzer.

To correct the erroy, limit your command énes fo 80
characters. For example, in BASIC do not send more
than 80 characters with the OUTPUT statement.

t.oops Nested Too Deep (141)

Cccurs when an auto sequence is started than has
toops nested greater than three levels deep.

To avoid the errars, fimit loop nesting to three fevels.

Marker Not Cn (125)

Occurs when the MARKER VALUE key is pressed
and amarker is not on.

To correct the error, activate a marker or makes the
entry manually.

itay Be Inaccurate (138)

Cecurs when the polefzero finder part of the curve
fitter or syrth table is slow to converge. This implies
that the resulting pole and zero locations may be less
accurate than normal.
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Measurement in Progress (110)

Qceurs when a measurement is in progress and you
atternpt to activate functions such as auto math, auto
sequence and synthesis.

To correct, wait until the measurement is finished, or
prass PAUSE CONT to pause the measursment.

Missing Input (300)
Ocours when the analyzer is expecting a numeric
input and you terminate the entry without entering

anumber. For example, the key sequence MATH:
ADD: ENT generates this error.

To correct the error, enter & number before terminat-
ing the entry.
No Active Display Buffer (116)

Occeurs when atiempting to use the graphics com-
mands without first activating a user display buffer.

To correct the error, activate a buffer first using DBAC
{display buffer active clean) or DBAA (display buffer
active append). Chapter 6 inthe HP 3562A Program-
ming Manual explains the steps for using display
budfers.

No Avg For Demod Hist (149)

Occurs when attempting o average histograrm meas-
urements while in demod. '

To avoid this error, select AVG OFF.

No Capture Data (127)

Cceurs when START is pressed in capture mode or
you try to enable the capture pointer or change the
capture increment and the capture buffer does not
contain any captured data,

To avoid this error, avoid these operations unt the
capture buffer contains valid data as a result of a
time capture,

No Carrier (146)

Occurs when atternpting the MOD INDEX calcutation
and the carrier is outside the measurement span.

To correct the error, enter a carrler that is inside the
current frequency span. '
No Coord Change Allowed (107)

Occurs when éttemipting to select dispiay coordinates
for the ORBITS TtvsT2 or DEMOD POLAR displays.

To avoid this error, do not attempt to change the coor-
dinates on these displays: they are not usar-definable.
No Data (109) _
Occurs when there are no valid data for the display.

To correct, put a data trace on the display using the
Display group of keys,
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No Disc In Drive (61)

Oceurs when a disc access is attempted and there
i3 no disc in the specified drive unit,

To correct this error, insert a disc if the drive is empty
or verify the disc acddress and unit number to make
certain the analyzer is accessing the drive you want
tto access,

No Fundamental (104)

Occurs when attempting the THD calculation and the
fundamental frequency is ouiside the measurement
span.

To correct the error, enter a fundarnental that is insice
the current frequency span,

No Peak Avg in CORR Meas (101)

Occurs when a correlation measurement is selected
and peak hold or continuous peak averaging is
actve.

To avoid this error, do not use these combinations of

measurement and averaging type. Peak averaging
applies only o frequency domain measurements,

No Peak Avg in HIST Meas (100)

Oceurs when the correlation measurement is
sefected and peak hold or continucus peak
averaging is active.

To avoid this error, do not use these combinations of
measurement and averaging type. Peak averaging
applies only to frequency domain measurements.

No Peak Hold In Time Avg (147)

Oceurs when attempting peak hold averaging when.
time averaging is ON.

To avoid this error, turn time averaging OFF,

No Spares or Fault Area (615)

Occeuirs when attempting to spare biock on a medium
that has no remaining spares, or a fault has occurred
and the disc has no room to record it,

To avoid this errar, do not attempt to spare blocks on
such media. NOTE: any medium that does not have
any spares or fault area available should be backed
up and replaced.

No Thrupt Data (128)

Occurs when THRUPT TIME 1, THRUPT TIME 2

or NEXT RECORD is pressed and there are no
throughput data in the throughput file for that channel,
To avoid the error, throughput on the desired channel
or don'ttry to display it.

No Thrupt File (616)

Oceurs when attempting a throughput session or
measurement, when reading the threughput header,
or when using the THRUPT TIME 1 and 2 softkeys
and the specified active file cannot be found.

To correct this error, either specify & valid active file
or create a throughput file under the desired name.



No Valid Marker Units (126)

Oceurs when MARKER VALUE is used to make
an entry an the marker units do not match those
requested by the analyzer.

To correct the error, change the units to match the
units requested (may not be possible) or make the
entry manually.

Not a Valid Auto Math (118)

Occurs when AUTO MATH is selected as a measure-
ment display and the auto math table contaings keys or
softkeys other than A, B, A&B, MATH and its soft-
keys, or MEAS DISP and its softkeys {or a MATH
soitkey after MEAS DISP),

To correct the error, edit the auto math table to
remove all commands that are not valid. An “R” is
dispiayed by each line in the liging that generated
&N BIOL

Not A Valid Block Length (400)

Occurs when the length of a block is <0 or >32,767
bytes. Length is specified by the 16-bit word following
the mode indicator (#A or #1).

To correct the error, review the transfer you are
attempting and change sither the length word
of the length of the block.

Not a Valid Block Mode (401)

Occurs when an invalid data format is used for data
transfers to or from an external controller. Only #A
(ANSI and internal binary) and #! (ASCII) block
modes are allowed,

To avoid the error, do not attemipt transfers using
invalid data formats,

Not A Valid Catalog (607

Occurs when attempiing to read a catalog that is not
valid, This couid be a result of data corruption on the
medium, power loss during a data access, or using
a medium that has been formatted bt has not had
a catalog initialized on it,

To correctthis error, first verify that itis the proper disc,
then restore or initialize the catalog as necessary.
Not a Valid Display (605)

Occurs when attempting to save a display to disc
that cannot be saved (a disc catalog, for example).

To avoid the error, change the display before attempi-
ingG fo save it.

Appendix B
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Mot a Valid Number (302)

Oceurs when entering a numeric parameter that
is not a valid number. For example, the entry 5..0
generates this arror.

To correct the error, match the entry format required
for the current parameter. The requirements of each
entry are displayed in the command echo fine inthe
iower left corner of the display.

Not a Valid Name (604)

Occurs when specifying a disc file or volume name
that is not compatibie with Hewlett-Packard's Logical
Interchange Format (LIF) or the requirements of the
HP 35 62A.,

To aveaid the error, make sure your file names start
with an alphanumeric character (0-9, AZ) and include
only alphanumerics and underscores. Disc file names
are iimited {0 B characters. Voiume names (iNIiT
CATLOG & INIT DISC), must start with a lefter (AZ),
cannet contain underscores, and are limitedto 6
characters.

Not a Valid Terminator (205)

Oceurs when a command with a number was
entered and it was not properly terminated.

To correct the error, review the syntax of the com-
rmand in question. Erdries that are terminated by the
ENTER or ENT softkeys do not require termination
over the bus; all others entries need a terminator. For
exampie, NAVG10 (number of averages) is valid, but
CH9 {center frequency) is not.

Not a Valid User Window (133)

QOccurs when the user-defined window is selected
and the SAVED DATA#1 area does not contain a
real-only fime domain function.

To correct this error, replace the function in SAVE
DATA#1 with a valid windowing function or switch
fo another window type.

Not Active Softkey (200)

Oceurs when making a selection via HP-IB and the
function in question is net active. For example, you
cannot clear an auto sequence without first selecting
and displaying it.

To correct this error, review the requirements for the
command in question in the Quick Reference Guide.
This explains the menu that needs to be active before
using each command.
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Not HP-IB Controlier (402)

Occurs when attempting to copy files or cutput com-
mand strings while the analyzer is in addressabie-only
mode.

To correct this error, select SYSTEM CNTRLR before
starting these operatons.

Not in Frequency Domain (108}

Occurs when the sideband or harmonic markers are
activated and the active trace is not in the frequency
domain. The markers remain active, but will not ba
displayed until you change the trace to the frequency
domain,

To avoid the error, turn the markers off or switch
to a frequency domain display.

Not Valid For This Disc (623)

Oceurs when attempting disc service diagnostics
on disc drive command sets not supported by the
HP 35862A.

To aveoid this error, use the disc servicing diagnostics
only with Hewlett-Packard Command Set/80 and
Subset/80 disc drives. Note that some of the $5/80
diagnostics are rict implemented.

Not Valid Format Option (622)

QOceurs when selecting a Subset/80 format option
that is not valid for this disc.

To correct the error, refer to your disc drive’s manual
for acceptabie values.

Not Valid Units (301)

Ocours when a frequency or fime entry is made with
a terminator that is incompatible with the sampling
units. For example, entering frequency in orders while
in internal sampling.

To correct the error, use compatible units or change
the sampling mode.
Number Too Long (304)

Occurs when a number greater than 24 characters
is entered.

To correct the error, limits numeric entries 1o 24
characters.
Numeric Overflow (143)

Occurs when the floating point representation of a
two's complement 16-bit integer is toc targe in a trans-
terred block.

To correct the error, review the data format being
used and constrain all datea to that format.
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Qut Of Range (305)

Cccurs when the attempted entry is cutside the
aflowakle range of the current entry function.

To correct this error, constrain the entfy to the lirnits
allowed for the current function. Refer to Chapter 12
for descriptions of individual entry limits.

Recall Active Auto Seq (609)

Cceurs when an auto sequence is recalled from disc
into an auto sequence that is currently running. Either
the auto sequence recalled itseif or recalled another
auto sequence into its own table.

To avoid the error, remove or modify the recall
command that caused the error.

Recursive Call (117)

Occurs when an auto sequence calls itself, either
directly or indirectly.

To avoid the error, remove or medify the command
that caused the error. If you need 1o loop an auto
sequence, use the LOOP TO or GO TO softkey.

Sector Size < > 256 Bytes (621)

Occurs when attemnpting to access a disc with secior
size other than 256 bytes.

To avoid this error, use only discs that are formatted at
256/bytes sector. This is the only sector size compati-
ble with the HP 3562A. (See the “Formatting Discs”
in Chapter 1)

Select Capture to Recall (619)

Cceurs when trying o recall a capture file from disc
and the analyzer is not in the time capture mode.
To correct the error, first verity that this is the file you
want 1o recall. If so, select the time capture mode
(press MEAS DISP foliowed by TIME CAPTUR)
before attermipting to recall it.

Source Block Empty (114)

Occurs when attempting a signal processing
operation and the source data block is empty.

To correct the error, il the source block first or
avoid the operation.

Source = Destination (6820)

Occurs when attempting a file copy or image backup
and the source address and unit match the destina
tion address and unit (you cannot copy or backup a
disc toitself).



To correct this error, review the source and destinaiion
addresses and unit numbers anc change them so
they are no longer equal.

Thrupt Data Too Long (129)

The active throughput file is not large encugh

o accept the session length you have set up.

To correct, set the session length equal o or smailer
han the file size. Remember that two-channel ses-
sions require twice the number of records. Alss, if you
have changed the frequency span, session length
entries in units of time may no longer be valid
pecause the corresponding record length has
changed.

Trace Not Compatible (111)

Occurs when attempting math operafions on traces
that are not compatible.
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traces involved to see if they are compatible. For
exarnple, you cannot add a frequency domain trace
to a time domain trace. Chapter 9 has more
information,

Unable to Curve Fit (308)

Occurs when a frequency response measurement
is 80 poor in quality that the curve fitter is unable to fit
i, Can also occur if the curve fit is set up incorrectly,

To correct the error, use a better-quality frequency
fesponsea and review your curve fit setup.
Unformatted Disc (602)

Occurs when aftempling 1o access a disc that has
not been formatied.

To correct this error, format the disc {using INIT DISC)
before attempting data accesses o it.
Unknown Disc Command Set {B10)

Occurs when attempting 1o access a disc drive
whose command set is not supported by the

HP 3562A. Hewlett-Packard Command Set/80, Sub-
set/80, and Amigo command sets are supported.

To avoid the error, use only supported disc drives.

Appendix
Error Messages

Unknown Mnemonie (201)

Ceeurs when sending an HP-1B command that the
analyzer does not recognize.

To correct this error, review the command string that
generated the error message and change the incor-
rect mnemonic. The Quick Reference Guide provides
mnemoenics for all hardkeys, softkeys and bus-cniy
commands.

User Display Not Enabled (115)

QOccurs when attempting to send display graphics
commands without first creating and activating a
display buifer.

To correct the error, first create a buffer with

DBSZ then activate it with DBAC. Chapter 5 ofthe
HP 3682A Prograrmming Manual explaing the steps
needed to generate custom displays.

QOceurs if you try 10 view the input signals during &
capture or throughput measurement. The input chan-
nels are disabled while you are measuring captured
data from the time buffer or throughputted data from
a disc file.

To avoid the error, don'ttry 1o view the input signals
dunng capture or throughput measurements.
X Marker Must be Active (1C5)

Occurs when one of the read X marker commands
is sent to the analyzer and the X marker is not on.

To correct this error, activate the X marker before
using RDMK.
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Status Messages

ACCEPT DATA? (YES/NO)

Displayed when manual previewing is active and the
analyzer is waiting for yous to accept or reject the dis-
played record. To accept, press the YES (1) key. To
refect, press the NO (B) key (ACPT, REJT from HP-
B). Forinformation on previewing, see Chapter 1.

ALPHA MODE

Displayed while the analyzer is in the alpha input
mode. This mode is entered automatically whenaver
an alphanumeric entry is required (after pressing
TRACE THLE, for example). In this mode, the keys
(except LINE, HELP and 6-8) are converted to thelr
biue labels. For information on the alpha mode menu,
see “The Alpha Menw™ in Chapter 12,

AUTO MATH EDIT

Displayed while the auto math table is being edited.
In this mode, any key press is entered in the table. To
exit, press END EDIT. Chapter 8 has information on
auto math.

AUTO MATH LOAD

Uisptayed while the auto math table is being loaded
from the analyzer's internal memory. The contents of
the table are listed on the display. Chapter 9 has infor-
mation on auto math,

AUTO MATH RUNNING

Displayed while the autc math table is running.
Chapter 9 has information on aute math,
AUTO SEQUENCE EDIT

Displayed while an auto sequence table is being
edited. In this mode, any key press is entered into the
auto sequence. To exit, press END EDIT. Chapter 10
has information on autc sequences.

AUTO SEQUENCE LOAD

Displayed while an atto sequence is being loaded
from internal memory. The contents of the auto
sequence are listed on the display. Chapter 10

has information on auto sequences.

AUTO SEQUENCE RUNNING

Displayed while an auto sequence is running. Chap-
ter 10 has information on auto sequences.

B-10

Appendix B

CALCULATION IN PROGRESS

Displayed while iengthy math calculations are in prog-
ress. Chapter 9 has information on waveform math,

CALIBRATION IN PROGRESS

Dispiayed while the analyzer is calibrating the inpuis.
Chapter 7 has information on the cafibration feature.

CAPTURE IN PRCGRESS

Displayed while a ime caplure is in progress. The
captured time buffer is displayed when the capture
is finished. To abort the capturs, press ABORT
CAPTUR. Chapter 4 has information on the time
capture mode.

CREATE WEIGHT

Displayed while the curve fitter is creating a waighting
function from the curve fit data. Chapter 9 has infor-
mation on curve fitting,

CURVE FIT IN PROGRESS

Displayed while a curve fitis in progress. To abort the
fit, press STOP FIT. Chapter 9 has information on the
curve fitter,

DATA REJECTED

Displayed when a time record has been rejected by
the overload rejection feature, indicating that some
part of the record exceeded the input range. Chapter
1 has information on overload rejection.

DEMODULATION IN PROGRESS

Displayed white a demodulation measurement is

in progress. Because of the number of calculations
involved, demodulation measurements require more
time than normal linear resclution measurements,
Chapter 5 has information on demodulation.

DIAGNOSTIC IN PROGRESS

Displayed while a service diagnostic test is in
progress. This occurs in two situations of interest

to operators. At power-on, the self testis run and this
status message and "Start Pending”’ are displayed
together. As long as the messages disappear and the
analyzer starts normal operation, there is no need for
concern. The other ime it is displayed for operators is
after the SELF TEST softkey is pressed. As with
power-on, if the message disappears after several
seconds, the analyzer is operating properly. However,
if a test failure indication is displayed in either case,
the analyzer needs servicing. Refer to the HP 3562A
Service Manual for more information.



EXT REFERENCE NOT LOCKED

Displayed when an external reference signal is
applied and the analyzer is not phase-locked to it
Refer io “Ref In (connector)” in Chapter 12 for the
signal requirements.

FAST AVERAGING

Displayed while fast averaging is in effect (the display
dgoes not update). Chapter 1 has information on fast
averaging.

FILE COPY IN PROGRESS

Displayed while & disc file is being copied. Chapter 11
has more information on fle copying.

FILLING TIME RECORD

Cisplayed when the anatyzer is measuring the first
record on lower-frequency spans. Partial biock FFTs
can be displayed while the time record is filing.

FILTERS SETTLING

Displayed when the analyzer's digital fiter is setfiing,
Averaged measurements do not start until the filkers
setile. The nominal settling time is 102 points,

FORMAT DISC IN PROGRESS

Displayed while a disc format is in progress. Chapter
11 has information on disc formatting.

HELP MODE, PRESS ANY KEY

Displayed after you press the HELP key. The next key
or softkey you press will display & description of that
feature. The Help mode is exited after each press.
Press any key in the Display group to return the
previous display.

IMAGE BACKUP IN PROGRESS

Displayed while an image backup is in progress.
Chapter 11 has more information on image backups.
MARKER CALC IN PROGRESS

Displayed when lengthy special marker caiculations
are in progress.

MISSED SAMPLE

Displayed if & sampie of the input signal is missed
because the external samipling frequency s toc high
{>256 kHz). Chapters 1, 2 and 4 have information on
external sampling.

PACK DISC IN PROGRESS

Displayed while disc is being packed. Chapter 11 has
information on disc packing.
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PLOT IN PROGRESS

Displayed while a piot is in progress. The plot can
be aborted by pressing the ABORT HP-IB softkey.
Chapter 11 has information on using a plotier.

RAMPING SOURCE

Displayed while the source is being ramped up or
down. Refer tc “Source Protection” in Chapters 1-4
depending on the current mode.

READ ERT iN PROGRESS

Displayed while the read-oniy ERT is in progress.
Chapter 11 has information cn the ERT and the other
disc servicing features.

RESTORE DiSC IN PROGRESS

Dispiayed while a disc restoration is in progress.
Chapter 11 has information on restering dises,

CILAFENITES PR IR R FREE A RS
SR PN T MEMALT

Displayed when the sweep point ready bit in the
instrument status register is set and the analyzer
is in the addressable-only mode. Chapter 6 inthe
HP 3562A Programming Manual shows how to
read sweep points via HP-IB,

SYNTH TABLE CONVERSION

Displayed while the synthesis table is being con-
verted from one type to ancther, Chapter 9 has
information on synthasis.

SYNTHESIS IN PROGRESS

Displayed after CREATE TRACE is pressed and a fre-
guency response synthesis isin progress. The resub-
tart trace is displayed when the synthesis is finished.
Chapter 9 has information on synthesis.

SYSTEM FAILURE

Dispiayed when a system failure is detected and
an error s logged in the fault log. Refer servicing
to guaiified personnel.

THROUGHPUT IN PROGRESS

Displayed while a throughput session is in progress.
Chapter 6 has information on the fime throughput
feature,

TIMED PREVIEW (YES/ND)

Displayed when timed previewing is active and
the analyzer is pausing for you fo accept or reject
the displayed record. Press YES (1) to approve
or NO (0) to reject. Chapter 1 has information on
timed previewing,

B-11



TR AL

Status Messages

WAITING FOR ARM

Displayed when the trigger is waiting to be armed.
This occurs when ARM AU MAN is set the MAN
{manual arming). Tc arm the trigger, press the ARM
key. Chapter 7 has information on manua triggering.

WAITING FOR DISC

Displayed when a disc access is requested and the
specified action is not occurring. Press ABORT HP-IB
to halt access. Chapter 11 has more information on
using disc drives. You shoutd also verify your HP-iB
addressing and cabling.

WAITING FOR HP-1B

Displayed when the analyzer is waiting for a response
from a device on the bus: If necessary, verify your
addressing and cabling, then try the operation again.

WAITING FOR TRIG

Displayed when the trigger has been armed (sither
auto or manually), and i is now waiting for the spec-
ffied trigger signal conditions {slope and level) to be
met, Chapter 7 has information on triggering.
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FARSICE VAN

Speoiﬁcations describe the instrument’s warranted perform-
ance. Supplemental characteristics are intendied to provide
information useful in applying the instrument by giving typi-
cal, but non-warranted, performance specifications, Supple-
mental characteristics are denoted as ‘typical,’ ‘nominat,’

or ‘approximately.’

Measurement Range: 64 xHz 10100 kHz, both channels,
single- or dual-channel operation

Accuracy: +0.004% of frequency reading

Resolution: Span/80Q, both channels, single- or dual-
channel operation, Linear Resolution mode

Spans: Baseband Zoom

# of spans 66 65

min span 10.24 mHz 2048 mHz
max span 100 kHz 100 kHz
time record (Sec) 800/span 800/span

Window Functions: Flat Top, Hann, Uniform, Force, Expo-
nential and User-Defined

Window Parameters: Flal Top Hann Uniform
Noise Equiv BW 0.478 0.188 0125
(%% of span)

3dBBW

(% of span) 0.45 0185 0125
Shape factor

@odBBWRdsBWY) 20 o1 716

Typical Resl Time Bandwidths:

Single-channel, single display 2.5 kHz
Single-channel, Fast Averaging 10 kHz
Dual-channel, singie display 2 kHz
Dual-channel, Fast Averaging 5kHz
Throughput to C5/80 disc
Single-channel 10 kHz
Dual-channel 5kHz

A rnnaondiv M A

" HP 3562A SPECIFICATIONS

Accuracy: Defined as Full Scale Accuracy at any of the 801
calculated frequency points. Overall accuracy is the sum of
absolute accuracy, window flatness and noise level,
Absoiute Accuracy:

Single Channel {Channel 1 or Channel 2)

+0.15dB +0.015% of input range (+ 27 dBV io —~ 40 dBY,
input connections as specified in Cases 1 and 2 below)
+0.25dB £ 0.025% of input range (— 41 dBV to — 51dBY,
input connections as specified in Cases 1 and 2 below)

DC Response: Auto-Cal and Auto-Zero on

e e R

Input Range (¢BV rms) dc Level
+ 2710 ~35 > 30 dB below full scale
- 3610 -~ 51 > 20 dB below ful scale

Frequency Response Channe! Maich:
+0.1dB, +0.5 degree (inpul connections as specilied in
Cases1and 2 below)

input Connections:

Cases 1and 2 are the recommended input connections.
For these cases, the amplitude accuracy specified above is
applicable,

Case 1

input Channe!
) ® J BNC Connector

input Signal

Case 2

) Input Channel
¥ BNC Connector

Input Signal




Cases 3 and 4 are input connections which degrade ampl-

tude accuracy. For these cases, the amplitude accuracy speci-

fied above must be modified with the accuracy adders stated
below.

Case 3
& ) o input Charinet
Common > BNC Connector
Moge
Signal Input Signat
Case 4
Input Signal A
(: ) 3 Input Channe!
Common ) ® } BNC Connector
Mode
Signal input Signal B

—

Accuracy Adder: Single-channel, inputs connected as
shown in Cases 3 and 4 above.

Add +0.35 dB and + 4.0 degrees to the absoclute accuracy.
Accuracy Adder: Dual-channel measurements

Add +0.35 d8 and + 4.0 degrees once for each input con-
nected as shown in Cases 3 and 4 above.

Window Flatness:

Flat Top: +0, ~0.01dB
Hann: +0, - 1.5dB
Uniform: +0, -4.0

Noise Floor: Flat top window, 50  source impedance,

- 51dBV range

20 Hz to 1 kHz (1 kHz span) < —126 dBV (- 134 dBV/NH2)

1 kHz to 100 kHz 1100 kHz span) < ~ 116 dBY

(~144 GBVAVHz)

Dynamic Range: All distortion (intermodulation and har-
maonic), spurious and alfias products > 80 dB below full scaie
input range (16 averages) < 10KQ termination

c-2

Specifications

Accuracy: Single channel, input connections as specified
above in Cases 1 and 2, referenced to trigger poini.
<10 kHz + 2.5 degrees

W kHzto100kHz +12.0degrees

input Impedance: 1 MQ + 5% shunted by <100 pF

Input Coupling: The inputs may be ac or de coupled; ac
rolioffis <3 dBat1Hz

Crosstalk: —140 dB (80 @ source, 50 Q input termination,
input connectors shielded}

Common Mode Rejection:
0 Hzto 86 iHz 80 dB
66 Hz to 500 Hz 65 dB

Common Mode Voltage: dcto 500 Hz

Input Range (dBVY rms} Maxirmum (ac + dc)
+ 2710 - 12 +42.0Vpeak
- 1310 - 51 + 18.0 Vpeak”

“Forthe — 4310 - 51 dBV input ranges, commeon mode signal
levels cannot exceed + 18 Vpeak or {Input Range) + (Common
Mode Rejection), whichever is the lesser level.

Commen Mode Voitage: 500 Hz to 100 kHz. The ac part of

the signal is limited to 42 Vpeak or (Input Range} + {10 dB),

whichever is the lesser level,

Common Mode Distortion: For the levels specified, distor-

fion of common made signals will be less than the levet of the

rejected common mode signal.

External Trigger Input Impedance: Typically 50 kQ + 5%
External Sampling lnput: TTL compatible input for signals
<256 kMz { nominal maximurm sample rate).

External Reference input:

input Frequencies: 1, 2, 5 or 10 MHz +0.01%

Amplitude Range: ¢ dBmto + 20 dBm (50 )



Trigger Modes: Free Run, Input Channel 1, Input Channel 2,
Source and External Trigger. Free Run applies to all Measure-
ment Modes: Input Channel 1, Input Channel 2, Scurce and
External Trigger apply to the Linear Resolution, Time Capture
and Time Throughput measurement modes,

Trigger Conditions:

Free Run: A new measurement is initiated by the completion of
the previous measurement,

Input: A new measurement is initlated when the input signal to
either Channel 1 or Channel 2 meets the specified trigger con-
ditions. Trigger Level range is + 100%of Full Scale input
Range; Trigger Level is user-selected in steps of (input Range
involig)128.

Source: Measurements are synchronized with the periodic sig-
nal types (burst ranclom, sine chirp and bursl chirp).

External: A new measurement is initiated by a signal applied
to the front panel External Trigger input. Trigger Level range is
+10 Vpeak; Trigger Level is user selected in 80 mV steps.
Trigger Delay:

Pre-Trigger: The measurernent can be based on data from 110
4096 samples (12048 to 2 time records} prior 1o Irigger condi-
tions being met, Resolution is 1 sample (/2048 of a time
record).

Post-Trigger: The measurement is initiated from 110 65,536

sampies (172048 to 32 time records) after the trigger conditions
are met, Resolution is 1 sample (1/2048 of a time record).

Band limited, band transiated random noise, burst random,
sine chirp, burst chirp, as well as fixed sine and swept sine
signals are available from the front panet Source output. DC
Otfset s also user-selectable.

Output Impedance: 50 Q (nominai)
Output Level: £ +10Vpeak(ac + dc)intoa =10 k2,

<1000 pF load. Maximurn current = 50 mA.
AC Level: + 5 Vpeak {>10kQ, <1000 pF load}
DC Offset: +10 Vpeakin 100 mV steps. Residual offsetat QO v
ofiset <10 mV.
% In-Band Energy: (1 kHz span, & kHz center frequency)
Random Noise: 70%
Sine Chirp: 85%
Accuracy and Purity: Fixed or Swept Sine
Fiatness: =1 dB (0 to 85 kHz),
+ 1, —1.5 dB (65 kHz to 100 kHz)
Distortion: (including subharmonics)
deto10 kHz - 60 dB
10kHz 0 100kHz —40dB

Specifications

General

Specifications apply when AUTO CAL is enabled, or
within 5°C and 2 hrs of last internal calibration (except for
transient environmental changes).

Ambient temperature: 0° to 55° C.

Relative Humidity: <95% at 40°C.

Altitude: 4,572 m (15,080 f)

Storage:

Temperature: —40° {0 +75°C.

Altitude: < 15,240m {50,000 ft}

Power:

HBVAC + 10% ~ 25%, 4810440 Hz

230VAC +10% -— 25%, 4810 66 Mz

450 VA maximum

Weight:

26 kg (56 1bs) net

35 kg (77 Ibs) shipping

Dimensions:

222 mm (8.75in) high

426 mm (16.75 in) wide

578 mm (22.75in} deep

HP-IB:

Implementation of IEEE Std 4881978

Sk AHT T5 TEOQ L4 LEO SR1 RL1 PRPG BC1 DT1 CO
Supports the §1XX and 794X families of HP disc drives as
weli as Hewlett-Packard Graphics Language {HP-GL)
digital plotters.






PURPOSE OF THIS APPENDIX

This appendix provides diagrams of the HP 3562A’s softkey menus. Each diagram isa *map’
that allows you to view all the softkeys under & particular key, Several menus are variable (they
depend on other softkey selections); in these cases, notes are provided to explain the cause of
each variance.

These menu diagrams are arranged in alphabetical order by key. {'Key'' refers to a key on the
front panel with a permanently etched label. “Softkey" refers tc one of the eight uniabeled
provided graphically by the display.) Refer to Chapter 12, "' Operating Reference,” if yvou need
to learn more about a particular key or soitkey.
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HP 3562A MEASUREMENT PROCESS

INTRODUCTION

This appendix explaing how the HP 3562A makes its measurements. It is intended as a con-
ceptual explanation to help you understand how selections you make from the front panel
affect the internal operation on the analyzer. it is not intended to provide detailed information
about the analyzer's operation. The first section describes the signal flow from input to display,
and the second compares the three major types of data traces: view input, filtered input, and
measurement display.

NOTE

If you want to learn more dynamic signal analysis in general,
ask vour HP Sales Representative for a free copy of HP
Application Note 243. This publications covers the basics of
digital signal processing techniques used in analyzers such
as the HP 3562A.
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FROM INPUT SIGNAL TO DISPLAY TRACE

This section explains how the HP 3562A takes your input signal and gives you back a frace
on the display. This process is divided into three stages: analog to digital conversion, measure-
ment, and display. Figure E-1 shows a conceptual block diagram of the general linear resolu-
tion measurement process.

View
Input
Displays
de :coupled FFT
ac coupled
input oo ADC
sample/ g ADC Ranging
hiold
@ Floating
Ground
¥
Filtered
Input
Displays
B Digital - |y  Window
Filter
Averagin
J and = Moasurernent
FFT
4
Conversion .
0 == [Nsplay
Display # Display B M_easurement
Sampling Coordinates Disptays
& Units
Figure E-1  Overview of Measurement Process

E-2
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Appendix E—Measurement Process
FROM INPUT SIGNAL TO DISPLAY TRACE

Analog to Digital Conversion

The first effect & user selection has on the input signals is at the BNC connectors. If a channel
is floated, it is differential and the high and low sides are measured relative to each other. If
a channei is grounded, it is single-ended and the high side is measured relative 1o ground.

The next step is input coupling. If a channel is ac coupled, a series capacitor is inserted to
remove signais below about 3 Hz. If it is de coupled, all signals down to dc are passed. The
analog signals are now ready for conversion to digital data,

The analog to digital converter {ADC) works in two steps. First, the sample/hold circuit ''takes
apicture” of the signal at one point in time. Second, this analog sample is converted to a 14-bit
digital word. The value of the word corresponds to the magnitude of the sample. This sarmpling
is performed 256 000 times per second, so the analyzer takes a sample every 3.91 us. This
256 kHz sampling frequency determines the highest measurable frequency. Time records

are 2048 points (samples) long, and the record length at 100 kHz is 8 ms, $o a point is needed
every 3.91 us (8 ms/2048). Note that it is the 13 bits plus a dithering technique that provide the

allmet +
analyzer's 80 dB dynamic range—the difference between the largest and smallest signais that

can be measured simultansously.

The ADC also happens to be the next point at which a user selection affects the measurement
process. The range you set with the RANGE menu determines the sensitivity of the ADC. As
you adjust the range, you shift the ADC’s 80 dB dynamic range up or down to best cover the
amplitudes you are trying to measure. If you set the range too low, the ADC may not be able to
represent higher amplitude signals; this results in a distorted measurement. On the other hand,
if you set the range oo far above the highest amplitude in the signal, the ADC may miss lower
amplitude signals. These requirements emphasize the importance of correct input range and
the advantage of the MP 3562A's autc ranging features. When the analog signal has been
corwerted o digital data and properly scaled, the measurement stage begins.
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FROM INPUT SIGNAL TO DISPLAY TRACE

Measurement

In the measurement stage, the HP 3562A perlorms the measurement you selected onthe
data received frorm the ADC. The first step here is filtering the data o the current frequency
span. Because the sampling rate is fixed at 2566 kHz (except for externa sampling}, the ADC
always provides enough data for a G-to-100 kHz measurement. (This is why the VIEW INFUT
dispiays are always 100 kHz or 8 ms; they haven's been filtered to the current span.} The digital
filter achieves the selected span by fitering the data from the ADC. By sampling &t a fixed rate
and using the digital filter fo collect the daia needed for each span, the HP 3562A needs only
one fixed ant-aliasing fitter to protect all frequency spans.

In addition to resampling to the desired frequency span, the digital filter also provides for
friggering. The ADC supplies the filter with a continual stream of data bits; itis up to the filter o
determine when a record starts and stops. By defining the trigger signal and its conditions
(slope and lavel), you specify when each record is to start. For example, say you have external
friggering with no trigger delay. The ADC is supplying the data stream, but the filter ignores the
data until a trigger is received. When the frigger arrives, the filter marks the current sample as
the beginning of the record, then it collects 2047 more samples. This collection of 2048 sam-
ples constitutes the time record.

Depending on the record length you have specified (either directly or indirectly by setting the
spany, the fiter selectively coliects 2048 samples spaced appropriately to it the record. For
exampla, at a 50 kiHz span the record is 16 ms {800/50 kiHz). To fill a 2048-point time record,
the points need to be spaced 7.81 us apart (16 ms/2048). But since the ADC is supplying a
sample every 3.91 ps, twice as many as this record needs. So the filter resamples by collecting”
only every other sample. This resampling is adjusted to match whatever span you select; at the
lowest span (10.24 mHz), the record length is 78 125s-~the filter collects only every 21° sample.

Alter the time record is created, the next step is windowing. The window you select is multiplied
by the time record to achieve the desired weighting. Chapter 1 describes the available
windows.

The windowed record is now ready to be measured. '‘Measurement” in this contextis a
mathematical process performed by software with the aid of two specialized processors. The
fast Fourier transform (FFT) processor performs the time domain to frequency domain transfor-
mations, and the floating point processor (FPP) provides the computational power necessary
for averaging and calculating measurement displays.

The measurement process depends on the measurement you selected with the SELECT
MEAS menu. The power spectrum measurement, for example, is computed by first transform-
ing the time record to the frequency domain, yielding the linear spectrum. The FPP then
muttiplies the lingar spectrum by its complex conjugate to yield the power spectrum. (Chapter 1
orovides the formuia used in each measurement.)

The next point at which a user selection affects the process is averaging. Activity at this point
depends on the type of averaging; Chapter 1 explains the various selections.
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DISPLAYS: INPUT, FILTERED, AND MEASUREMENT

Display

The HP 3562A's digital display creates images by identifying pairs of poinis, then drawing
veciors between them. To produce a data trace, the display draws 1600 vectors (using 1601
display points), so even small variations can be displayed with high accuracy. Engineering Unit
{EU) cdlibrations are alsc applied at this point.

The number of horizontal data points avaiiable for each type of display varies. A time record, for
example, has 2048 points, while a power spectrum has 801. The vector display used inthe

HP 3562A Is fixed at 1601 display points, so the analyzer must compress or expand each data
trace {o fit it on the display.

To compress a set of data that is longer than 1601 points, an algorithm is used 1o extract the
1601 points that most accurately represent the original data, For example, o compress a 2048-
point fime record, approximately four out of every five points are used. The exireme case of
data compression is displaying a 10-record time record buffer; this uses only about four out of
every fitty original data points, The rate at which the points are extracted is adiusted across the
trace in order fo provide the desired compression.

The case of expanding a set of data up to 1601 points is much simpler. Rather than deciding
which points are to be extracted, the analyzer simply adjusts the spacing of the original data
points across the display. To display the 801-point time record, for example, a data point is put
into every other digplay point. ‘

DISPLAYS: INPUT, FILTERED, AND MEASUREMENT

There are three major types of data traces displayed by the HP 3562A: view input, fitered
input, and measurement. The displays are produced at different points along the measurement
process and provide different information. Refer to figure E-1 1o see where each display is
produced.

View input Displays

The view input displays (selected with the VIEW INPUT menu} show you what the input signals
look fike at any given moment. These displays are exiracted at the output of the analog to
digital converter. Consequently, they have not been through the digital filter or the measure-
ment process. Their primary purpose is to show you the characteristics of the inputs signals to
help you set up measurements.

There are two basic view input displays: time domain and frequency domain. The time displays
show an 8 ms-long picture of the input signals. This is not the “time record,” nor is there any
guarantee that a signal you see in a view input display wit be included in the measurement. i is
simply an instantanecus view of the input signals that is helpful when you need to verify a
signal's presence or sat input range.

E-5
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Tne frequency domain displays show the time domain information transformed to the fre-
quency domain with the FFT. This is still an instantanecus dispiay. Also, note that this is a linear
spectrum, not a power spectrum (which is the result of the FFT plus a measurement process.)
Note that Chapter 1 has examples of each of these displays. .

Filtered Input Displays

The filtered input displays (selected with the FILTRD INPUT menu under the MEAS DISP key)
are an intermediate step between view input and measurement displays. Filtered input dis-
plays are availableih the linear resolution and time capture modes. As their name implies, these
displays show the input signals after they have been digitally filtered to the current frequency -
span. The TIME REC 1 and 2 displays do show the time record. The LINEAR SPEC 1and 2
displays show the me record transformed to the frequency domain with the FFT. Note once
again that thig'is still not a power spectrum,

The importance of the filtered inpufd%splﬁays is the additional information they can provide: the

time record and its frequency domain fransformation, the arbits diagram, and the demod polar
display.

Measurement Displays

The measurement displays {selected with the first level of the MEAS DISP menu) show the
results of the measurement process—after the signals have been fitered and measured
according to current selections, These displays are derived from measured data; conse-
quently, they depend on three selections: :

1. mode

2. measurement

3. active channel(s)
For example, a linear resclution frequency response measurement can provide the power
spectrum displays from both channels. if the MEAS DISP menu is not giving you the display

selection you want, turn to the softkey menu map for MEAS DISP in Appendix D and find cut
what you need to sel ect first to get the display you want. :

E-6
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OPERATING INDEX

A {key), 8-3, 12-3 Artificial differentiation, 9-9
A {Indicator LED), 12-3 see also Differentiation
A GAIN ON OFF, 3.2, 3-4, 12-41 Artificial integration, 9-9
A GAIN SELECT, 3-2, 3-4, 12-41 see also Integration
ALB (key}, 8-3 ASEQ FCTN, 10-4, 10-6, 12.5
A & B TRACES, 9-24, 9-20, 12-17 ASEQ MESSGE, 10-6, 12-5
ABORT CAPTUR, 4-4, 12-41 AT POINTR
ABORT HP-IB see also Alpha menu
In Time throughput, 6-5 1i-186, 11-21, 12-2
Daring disc copy, 11-21 Auto arming, 7-8
During throughput, 6- Auto arming vs manual arming, 7-6
11-2, 13-11, 11-18 Auto ealibration, 7-7
12231, 12-32, 12-47 AUTO CORR
ABORT THRUPT, 6-9, 6-11, 12-41 gee also AUTO CORR 1, AUTO CORR 2
AC coupling, 7-2 Linear res mode, 1-2, 1-10
Accessories, A-b Time capture, 4-11
ACTIVE FILE, -9, 6-11, 6-13, 6-186, 1241 12-58
Active throughput file, 6-11, 6-13 AUTO CORR 1
Active frace Linear res mode, 1-10, 1-12, 1-13
Selecting, 8-3 Time capture, 4-12
When saving traces, 8-20 12-38
ADD, 942, 12-35 AUTO CORR 2
ADD LINE {auto math), 8-15, 12-4 Linear res mode, 1-10, 1-12, 1-13
ADD LINE {Auto sequences), 10-4, 12-5 Time capture, 4-12
ADD LINE {curve fit), 2-25, 9-32, 12-17 12-38
ADD REGION, 5-5, i2-41 Auto correlation display
ADD VALUE {synthesis), $~20, 12-67 Linear res mode, 1.1}
Addition, 5-2 Time capture, 4-12
ADDRES ONLY, 11-2, 12-32 Auto correlation measurement
Addresses, HP-IB, 11-3 Linear res mode, 1-10
Addressing disc drives, 11-12 Time capiure, 4-12
Aliaging AUTO CRRIER
With external sampling, 1-23 see also USER CRRIER
Alpha menu 5-4, 5-8, 12-41
Creating throughput files, 6-7 Auto gain (swept sine), 3-3
Entering EU labels, 7-9 AUTG INTGRT, 3-10, 12-8
Entering trace titles, 8-9 . Auto math
Labeling autc math, 9-16 Introduction to, 9-14
Labeling auto sequences, 10-5 Programming auto math table, 5-14
Sefecting disc files, 1117, 11-18 Labels, 9-18
Description of softkeys, 12-2 Starting auto math, $-17
AM CHAN 1, 5-4,12-41 Examples, 9-17
AM CHAN 2, 5-4,12-41 Auto math table, 9-15
AM demodulation, 5-6, 5-7 AUTO MATH (key), 9-14, 12-3
Amplitude accuracy AUTO MATH (softkey)
With windows, 1-28, 1-29 gee also AUTO MATH (hardkey)
Log resolution mode 2-5, 2-5 Linear res mode, 13, 1-8, 1-12, 1-14
Analog-to-digital conversion, E-3 . Log res mode, 2-5, 2-9
ANNOT A PEN, 11-8, 12-47 Swept sine mode, 3-13
ANNOT B PEN, 11-8, 12-47 : 12-38
Anti-aliasing protection AUTO ON OFF, 7-7,12-8
‘With external sampling, 1-23 AUTO CRDER.
Ant':loge, 9-12 _ see also USER ORDER
ARM, 7.8, 12.3 9-27, 9-29, 12-.17
ARM AU MAN, 7-5, 7-6, 12-59 Auto resolution {swept sine), 3-7

Arrows, see UP or DOWN AUTO SEQ, 10-2, 10-3, 12-b
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Auto seqfi;ence programs

Oi}ewiew, 10-1

Audible beeps in, 10-6

Creating, 10-2

Indefinite processes in, 10-1

Running, 10-2

Toggle entries in, 10-1

Saving to disc, 10-7

With more than 20 lines, 106-8

Autostarts, 10-6

Editing existing programs, 10-4

Examples, 10-8, 10-9

Functions, 10-8
Auto sequences functions menu, 10-6
AUTO WEIGHT

see also USER WEIGHT

9-27, 9-30, 12-17
AUTO1L1 RNG UP, 7-3, 12-55
AUTO1 UP&DWN, 7-8, 12-55
AUTO2 RNG UP, 7-3, 12-55
AUTQ2 UP&DWN, 7-8, 12-53
Autoranging

7-3

In swept sine mode, 3-12
Autostart auto sequences, 10-8
Averaging

Linear res mode, 1-32

Log res mode, 216

Time capiure, 4-17
Averaging types, selecting

Linear res mode, 134

Log res mode, 2-14

Time capture, 4-17

Swept sine mode, 3-10
AVG

Linear res mode, 1-31 through 1-33

Log res mode, 2-16
Time capture, 4-17
Swept sine mode, 3-10
12-8

AVG OFF
Linear res mode, 1-32, 1-33
Log res mode, 2-186, 2-17
Time capture, 4-17
12-9

AVG VALUE, 8-18, 12-64

AVRG

' see also INST
Linear res mode, 1-17
Time capture, 4-14
12-38

B (Indicator LED), 12-12

B (key), 8-3, 12-12

BACK SPACE, 12-12

Band cursors
see Marker bands

Band markers
see Marker bands
Band selectable analysis {BSA)
gee Zoom measurermnents
Band-limiting, 1-24
BEEPER ON OFF, 12-62
Burst chirp signal
Linear res mode, 1-24, 1-25
Time capture, 4-6
BURST CHIRP
Linear res mode, 1-24
Time capture, 4-8
12-80
BURST RANDOM
Linear res mode, 1-24
Time capture, 4-6
12-60
Burst random noise
Linear res mode, 1-24, 1-25
Time capture, 4-6
CAL, 7-7, 12-13
CALC OFF, 8-19, 12-64
Calibration, 7-7
CANCEL ALPHA
see also Alpha menu
12-2
CAPTUR HEADER, 4-4, 4-10, 12-42
CAPTUR LENGTH, 4-4, 12-42
CAPTUR POINTR, 4-4, 4-9, 12-42
CAPTUR SELECT, 4-4, 4-9, 12-42
Capture buffer display
see Time buffer display
Capture channel, gelecting, 4-4
Capture header, 4-18
Capture length, 4-4
Captured dats
Viewing, 4-9
Measuring, 4-11

As input to throughput measurements, 4-18, 6-16

Carrier, auto or user, 5-8
Catalog, disc, 11-18

CATLOG POINTR, 11-14, 11-16, 12-21

CDF 1
see also CDF display
Linear res mode, 1-14, 1-18
Time capture, 4-13
12-38

CDF 2
see also CDF display
Linear res mode, 1-14, 1-16
Fime capture, 4~13
12-38

CDF display
see also Histogram display
Linear res mode, 1-18
Time capture, 4-13
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CENTER FREQ

Linear res mode, 1-20, 1.21

Time capture, 4-5

Swept sine mode, 3-5

12-29
CH 1 ACTIVE

Linear res mode, 1-2

Log res mode, 2-4

Time capture, 4-4, 4-11

Time throughput, 6-9

i2-58
CH 1&2 ACTIVE

Linear res mode, 1-2

Log res mode, 2-4

TFime throughput, 6-9

12-58
CH 2 ACTIVE

Linear res mode, 1-2

Log res mode, 2-4

Time capture, 4-4, 411

Time throughput, 6-9

12-58
CHANI AC DC, 7-2, 12-33
CHAN: DELAY, 7-8, 12-70
CHAN1L INPUT, 7-5, 12-59
CHANI RANGE, 7-3, 12-55
CHANZ AC DC, 7-2, 12-33
CHAN2 DELAY, 7-6, 12-70
CHANZ2 INPUT, 7-5, 12-59
CHANZ2 RANGE, 7-8, 12-55
CHANGE LINE (auto math), 9-15, 12-4
CHANGE LINE (Auto sequence}, 10-4, 12-6
CHANGE VALUE (synthesis), 9-20, 12-67
CHANGE REGION, 5-5, 12-42
CHANNEL ' 1 {connector}, 12-18
CHANNEL 2 (connector}, 12-13
CHASSIS (connector}, 12-13
Checklists

Linear res mode, 1-39

Log res mode, 2-21

Swept sine mode, 3-19

Time capturs, 4-19

Demodulation 5-11

Time throughput, 6-17
Cleaning the fan filter, A-11
Cleaning the front panel, A-11
CLEAR ASEQ, 10-4, 12-8
CLEAR LINE (alpha menu)

see also Alpha menu

12-2
CLEAR LOGS, 11-22, 12-21
CLEAR MATH, 0-15, 12-4
CLEAR TABLE (curve fit), 9-26, 12-17

CLEAR TABLE {DELETE FREQ table), 5-5, 12-42

CLEAR TABLE (synthesis}, 9-20, 12-67

COHER

Linear res mode, 1-3, 1-5

Log res mode, 2-5, 2.7

Swept sine mode, 3-13

1238
Coherence display

Linear res mode, 1-5

Log res mode, 2.7

Swept sine mode, 3-15
Command strings, HP-IB, 11-32
Complex eonjugation, 9-11
COMPLX CONJ, 9-8, 9-11, 12-35
Conjugation, 9-11
Connecting disc drives, 11-12
CONT ASEQ, 10-2, 12-8
CONT PEAK

Linear res mode, 1-32

Log res mode, 2-16

Time capture, 4-17

12.9
Continuous peak function

see Peak continuous function
CONTROIL Group, 12-13
Controlling other HP-IB devices, 11-32
Converting synthesis tables, 9-22

CONVET TABLE (synthesis), 9-18, 9-22, 12-67

Cooling fan, A-4
COPY FILES, 11-20, 11-.2%, 12-21
COORD, 8-3, 8-4, 12-14
Coordinates
Combining with units, 8-3
Selecting, 8-4
Coupling the inputs, 7-2 }
CREATE CONST, 9-18, 12-67
CREATE FIT, 9-24, 9-81, 12-17

CREATE THRUPT, 6-5 through 6-7, 11-18, 12-21

CREATE TRACE, 9-18, 12-67
Creating curve fit, 9-31

CROSS CORR (MEAS DISP menu), 1-12, 12-38
CROSS CORR (SELECT MEAS menu), 1-2, 1-12, 12-58

Cross correlation messurement, 1-12
Cross correlation display, 1-12
CROSS SPEC
Linear res mode, 1-3, 1-6
Log res mode, 2-5, 2-8
Swept sine mode, 3-13
12-38
Cross spectrum display
Linear res mode, 1-6
Log res mode, 2-8
Swept sine mode, 3-17

CRRIER FREQ {sideband markers), 8-19, 12-684

Cumulative density function
see CDF display
Cursors
see Markers
CURVE FIT, 9-24, 12-17
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Curve fitter

introduction to, 9-23

Overview of general steps, 9-23

Menus used in, 9-24 through 9-28

Setup steps, 8-29 through 9-32
CUT PG ON OFF, 1110, 1247
DASHED LINES, 11-9, 12-47
DATA ONLY {plotting), 11-7, 12-47
Data operations, overview, 9-1
DATA & ANNQT, 11-7, 12-47
DATE D,M,Y, 12-62
DC coupling, 7-2
DC OFFSET

Linear reg mode, 1-24

Log res mode, 2-14

Time capture, 4-6

Swept sine mode, 3-8

12-80
Defining the trace, 8-3
Degrees of freedom

see System order
Delayed triggering

gee Trigger delay
DELETE CHAR

see also Alpha menu

12-2
DELETE FILE, 11-14, 11-16, 11-17, 12-22
DELETE FREQ, 5-3, 5-5, 5-0, 12.42
Delete frequency table, 5-9
DELETE LINE {auto math}, 8-15, 12-4
DELETE LINE {Auto sequence), 10-4, 12-6
DELETE LINE# (curve fit), 9-25, 9-32, 12-18
DELETE ON OFF, 5-3, 5-9, 12-42
DELETE REGION, 5-5, 12-42
DELETE VALUE (synthesis), 9-20, 12-68
DEMOD BOTH, 5-3, 5-4, 5.6, 12-42
DEMOD CHAN 1, 6-3, 5-4, -6, 12-43
DEMOD CHAN 2, 5-3, 5-4, 5-6, 12-43
DEMOD ON OFF, 5-2, 5-6, 12-43
DEMOD POLAR, 5-6, 5-10, 12-39
DEMOD POLAR display

Selecting, 5-6, 5-10

Scaling, 8-11

With COORD menu, 8-4
Demod previewing, 5-10
DEMOD SELECT, 5-3, 5.6, 12.43
Demod Types meng, 5-4
Demodulation

COverview, 5-1, 5-2

Activating, 5-2, §-6

Setting up, 5-6
Demodulation types, selecting, 5-6
DESTN ADDRES, 11-20, 12-22
DESTN UNIT, 11-20, 12-22
DFAULT GRIDS, 11-7, 12-47
DFAULT LiIMITS, 11-10, 12-47
DIFF, 9-3, 8-7, 12-86

Differentiation
see also Artificial differentiation
9-7
DISC, 11-14, 12-21
DISC ADDRES, 11-8, 11-18, 12-32
DISC COPY, 11-18, 1120, 11-21, 12-22
Disc drives
Connecting, 11-12
Addressing, 11-13
Disc errors
Testing for, 11-24
{For specific error messages, see Appendix B)
DISC FOTN
Use in throughput, 6-5, 6-6
1i-14, 11-18, 12-22
Dise memory
Introduction, 11-12
Connecting and addressing, 11-12
Saving & recalling displays, 11-14
Copy files, 11-20
Service functions, 11-22
Using the disc catalog, 11-16
Dise functions, 11-18
Formatting, 11-19
Disc service functions, 11-22
Disc gpace, 11-15
DISC STATUS, 11-22, 11-23, 12-22
DISC UNIT, 11-3, 11-13, 12-32
Display
see also Markers, Measurermnent displays
Description, B-2
Selecting display data, 8-12
Formatting, 8-3
Coordinates, 8-4
Units, 8-6
Scaling, 8-10
Saving and recalling, 8-20
DISPLAY Group, 12-27
Display Format keys, 8-3
DISPLAY OUTPUTS X,Y,Z (connectors), 12-27
Display traces, differences, £-5
DIV, 9-2, 12-35
Division, 9-2
DOTS, 11-9, 12-47
DOWN arrow, 12-27
DSPLAY ON OFF (Auto sequence), 10-8, 12-6
E SMPL ON OFF
Linear res mode, 1-21, 1-28
Time capture, 4-5
12-29
EDIT {auto sequences), 10-4
EDIT DENOM#, 9-20, 12-68
EDIT LINE# (auto math), 9-15, 12-4
EDIT LINE# {Auto sequences), 10-4, 12-6
EDIT LINE# (DELETE FREQ table), 5-5, 12-43
EDIT MATH, 9-14, 9-15, 12-4
EDIT NUMER#, 9-20, 12-68
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EDIT POLES, 9-25, 9-33, 12-18
EDIT POLE#, 0-20, 12-68
EDIT RESDU#, 9-20, 12-68

EDIT TABLE {curve fitter}, 9-24, 0-25, 0-31, 12-18

EDIT WEIGHT, 9-27, 9-28, 12-18
EDIT ZEROS, 9-25, 9-32, 12-18
EDIT ZERO#, 9-20
Editing curve fit table, $-32
END EDIT {auto math}, 9-15, 12-4
END EDIT {Auto sequences), 10-4, 12-8
ENABLED (Indicator LED}, 12-28
Engineering units, 7-8
ENGR UNITS, 7-8, 12-28
ENTER (alpha menu)
see also Alpha menu
12-2
ENTRY Group, 12-29
Environmental considerations, A-4
Error messages
Introduction to, B-1
Alphabetical listing, B-2 through B-9
Error rate teat (ERT)
Dises, 11-24, 11-25
Tapes, 11-26
ERT LOG, 11-23, 12.32
EU labels, 7-0
EU LBL CHAN1, 7-8, ¥-9, 12-28
EU LBL CHANZ, 7-8, 7-9, 12-28
EU VAL CHAN], 7-8, 12-28
EU VAL CHAN2, 7-8, 12-28
EUs, 7-8
Excitation signals
see Source cutput signals
EXPON
Linear res mode, 1-32
Log res mode, 2-18
Time capture, 4-17
12-9
EXPON CHAN 1
Linear res mode, 1-27
Time capture, 4-15
12-74
EXPON CHAN 2
Linear res mode, 1-27
Time capture, 4-15
12-74
Exponential averaging
Linear res mode, 1-34
Log res mode, 2-17
Time capture, 4-17
Exponential window
Linear res mode, 1-27, 1-30
Combined with force window, 1-30
Viewing widowed data, 1-31
Time capture, 415
EXT SAMPLE IN (connector), 12-29
EXT TRIGGER {connector), 12-29

EXT TRIGGER (Indicator LED), 12-29
EXT (iriggering), 7-5, 12-50
External sampling
definition of, 1-23
Linear res mode, 1-23
Time capture, 4-5
F RESP LINRES, 12-51
F RESP LOGRES, 12-52
F RESP SWEPT, 12-52
Fast averaging
{inear res mode, 1-37
Log res mode, 2-19

FAULT LOG (disc service only}, 11-23, 11.29, 12-22

Fault log {service diagnostics)

see HP 3582A Service Manual
FFT (math function), 9-3, 9-13, 12-35
FFT'-1 {inverse FF'T), 9-3, 013, 12-35
Filtered input displays

Linear res mode, 1-17

Time capture, 4-14

E-&
FILTRD INPUT

Linear res mode, 1-3, 1-8, 1-12, 1-14, 1-18

Time capture, 4-12, 4-13, 4-14
12-39
FIT FOTN, 9-24, 9-28, 12-18
FIT .> SYNTH, 9-27, 12-18
FIX LINE#, 9-25, 9-32, 12-18
Fixed integration {swept sine mode), 3-10
FIXED INTGRT, 3-10, 12-9
Fixed sampling
Linear res mode, 1-23
FIXED SINE
Linear ves mode, 1-24
Log res mode, 2-14
Time capture, 4-8
12-60
Fixed sine source output
Linear res mode, 1-24, 1-25
Log res mode, 2-15
Time capture, 4-6
FLAT TOP
Linear res mode, 1-27
Time capture, 4-15
12-78
Flat top window
Linear res mode, 1-27, 1-28
Time capbure, 4-15
FLOAT CHAN}, 7-2, 12-38
FLOAT CHAN2Z, 7-2, 12-33
FM CHAN 1, 5-4. 12-43
FM CHAN 2, 5-4,12-43
FM demodulation, 5-8, 5-7
FNDMTL FREQ, 8-19, 12-64
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FORCE CHAN 1
Linear rea mode, 1-27, 1-29
Time capture, 4-15
12-75
FORCE CHAN 2
Linear res mode, 1-27, 1-29
Time capture, 4-15
12.75
FORCE EXPON
Linear res mode, 1-27
{m 4-15
12-75
Force window
Linear res mode, 1-27, 1-29

Combined with exponential window, 1-30

Viewing windowed data, 1-31
Time capture, 4-15
FORMAT, 11-18, 11-19, 12-22
FORMAT OPTION, 11-19, 12-22
Formatting discs, 11-19
Formatting the display
see Digplay, formatting
FREE RUN, 7-5, 12-59
FREQ
Linear res mode, 1-21
With external sampling, 1-23
Log res mode, 2-11
Time capbure, 4.5
Swept sine mode, 3-5
12-28
FREQ RESP (MEAS DISP menu)
Linear res mode, 1-3, 1-4
Log res mode, 2-4, 2-5
Swept sine mode, 3-13
12-39
FREQ RESP (SELECT MEAS menu}
Linear resolution mode, 1-2, 1-3
Log res mode, 2.5, 2-6
Swept sine mode, 3-13
12-58
FREQ SPAN
Lineéar res mode, 1~21, 1-22
Log res mode, 2-11
Time capture, 4.5
Swept sine mode, 8-5
12-30
FREQ & DAMP, 8-138, 12-64
Frequency ranges
see Frequency spans
Frequency response display
Linear res mode, 1-4
Log res mode, 2-6
Swept gine mode, 3-14
Frequency response measurement
Linear res mode, 1-3
Log res mode, 2-5
Swept sine mode, 3-13

Frequency response synthesis
see Synthesis

Frequency gpans
Linear res mode, 1-12, 1.21
Swept sine mode, 3-8

Relation to time record length, 1-22

Log res mode, 2-11, 2-12
Time capture, 4-5, 4-16
FRONT BACK, 8-3, 12-31
FST AV ON OFF
Linear res mode, 1-88, 1-37
Log res mode, 2-16, 2-19
12-10
Fuse selection, A-2
Fxd X, Fxd Y, Fxd XY messages, 8-11
GAIN FACTOR, 9-21, 12-68
GO TO, 10-6, 12-6
GRID AREA, 11-10, 12-48
GRID PEN, 11-8, 1248
GROUND CHANI1, 7-2, 12-34
GRCUND CHAN2, 7-2, 12-34
Grounding requirements, A-3

HALF RANGE (Indicator LED), 7-3, 12-31

HANN
Linear res mode, 1-27
Time capture, 4-15
12-75
Hann window
Linear res mode, 1-27, 1-28
Time capture, 4-15
Harmonic distortion
see THD
Harmonice markers, 8-19
Harmonic power, 8-19
HELP, 12-31
HIST
Linear res mode, 1-2
Time capture, 4-11
12-58
HIST 1
Linear res mode, 1-14, 1-15
Time capture, 4-13
12-39
HIST 2
Linear res mode, 1-14; 1-15
Time capture, 4-13
1238
Histogram measurement
Linear res mode, 1-14
Time capture, 4-11, 4-13
HMNC ON, 8-18, 810, 12-64
HMNC POWER, 8-19, 12-65
HOLD X CENTER, 8-14, 8-15, 12-76
HOLD X LEFT, 8-14, 12-78
HOLD X OFF, 8-14, 1276
HOLD X RIGHT, 8-14, 12-76
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HOLD X softkeys
Deacription, 8-14
Uge in creating bande, 8-13
Use in relative measurements, 8-17
HOLD Y CENTER, 8-18, 12-77
HOLD Y LOWER, 8-1¢, 12-77
HOLD Y OFF, 8-16, 12-78
HOLD Y softkeys
Descriptions, 8-14
Use in creating bands, 8-13
Use in relative measurements, 8-17
HOLD ¥ UPPER, 8-16,12-78
HP logo, piotiing, 11-6
HBP-IB ADDRES, 11-3, 12-32
HP-IB addresszes, 11-3
HP-IB cables, A-10
HP-IB connections, A-G
HP-IB (connector), 12-32
KEP-IB FCTN, 11-2, 12-32
HP-IB Group, 12-33
Hr {Sec), 8-6, 12-T1
IMAG, 8-4, 12-14 .
IMAGE BACKUP, 11-20, 11-22, 12-23
IMPLS RESP
Linear res mode, 1-8, 1-7
12-39
INIT CATLCG, 11-19, 12-23
INIT DISC, £1-15, 12-23
Initializing discs, 11-19
Input calibration, 7-7
INPUT COUPLE, 7-2, 12-33
Input data for curve fitter, 9-29
Input range, 7-3
Input setup, introduction, 7-1
INPUT SETUP Group, 12-28
INPUT SPEC 1
Linear res mode, 1-38
Log res mode, 2-20
Time caplure, 4-7
Time throughput, 6-10
Swept sine mode, 3-18
12-73
INPUT SPEC 2
Linear res mode, 1-38
Log res mode, 2-20
Time capture, 4-7
Time throughput, 6-10
Swept sine mode, 3-18
12-73
INPUT TIME 1
Linear res mode, 1-38
Log res mode, 2-20
Time capture, 4-7
Time throughput, 6-10
Swept sine mode, 3-18
12-73

INPUT TIME 2
Linear res mode, 1-38
Log res mode, 2-20
Time capture, 4-T
Time throughput, 6-10
Swept sine mode, 3-18
12-73
Inputs, setting up
Time capture, 4-8
Time throughput, 6-11
7-1
INSERT ON OFF
see also Alpha menu
12-2
Inspection, A-1
INST
see also INST WINDOWD
Linear res mode, 1-17, 1-31
Time capture, 4-14
12-39
INST WNDOWD
see also INST
Linear res mode, 1-17, 1-31
12-39
Installation, A4-6
Instrument state display
see State display
Integration
see also Artificial integration
o8-8
Integration time {swept sine mode), 3-11
Integration (swept sine mode), §-10
INTGRT, 9-8, 9-8, 12-38
INTGRT INIT=0, 9-8, 12-36

INTGRT TIME (swept sine mode), 3-10, 12-10

Inverse FF'T, 9-13

jw, 9-3, 9-9, 12-36

jw-1, 9-8, 9-9, 12-36

L SPEC UNITS, 8-6, 8-8, 12-71

LABEL ASEQ, 10-4, 10-8, 12-7

LABEL MATH, ¢-15, 9-18, 12-4

Lrabeling auto sequences, 10-5
When saved to disc, 10-7

LAST MEAS, 9-24, 9-29, 12-18

Leakage

With source output signals, 1-25, 1-26

Defined, 1-27
LIN X, 8-5, 12-14
LINE, 12-34
LINE (connector}, 12-34
LINE A TYPE#, 11-9, 12-48
LINE B TYPE#, 11-9, 12-48
LINE TYPES
11-6, 11-9
Default state, 11-7
12-48
Line voltages, A-2
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Linear averaging
Linear res mode, 1-35
LINEAR RES
i-1
To activate throughput, 6-9
12-43
Linear resolution mode
1-1
Linear resolution mode
Introduction to, 1-1
Comparison to Log res mode, 2-1
LINEAR SPEC, 4-4, 12-73
LINEAR SPEC 1
Linear res mode, 1-17, 1-18
Time capture, 4-14
12-39
LINEAR SPEC 2
Linear res mode, 1-17, 1-18
Time capture, 4-14
12-40
Linear spectrum displays
Linear res mode, 1-18
Time capture, 4-14
LINEAR SWEEP, 3-2, 12-43
Tinear sweeps
see also Log sweeps
3.2
Lissajous pattern
see Orbits diagram
LISTEN {Indicator LED), 12-34
LN OF DATA, 9-3, 9-11, 12-38
LN-1 OF DATA, 9-3, 9-12, 12-36
LOCAL, 12-34
Local memory
see Saving & recalling states & traces
LOG RES
Log res mode, 2-1
To activate Time throughput, 6-9
12-43
Log resclution mode
Introduction to, 2-1
Comparison to Linear res mode, 2-1
Measurement process in, 2-2
LOG SWEEP, 3-2, 12-43
Log sweeps
see also Linear sweeps
3-2
LOG X, 8-5, 12-14
Loge, 9-11
LOOP TO, 10-8, 10-6, 12.7
MAG (dBm), 8-4, 12-14
MAG (dB), 8-4, 12-14
MAG {LIN), 8-4, 12-14
MAG (LOG), 8-4, 12-14
Mainienance, A-11
Manual arming, 7-6
Manual arming vs auto arming, 7-6

MANUAL PRVIEW, 1-33, 1-37, 12-30
Manual sweep, 3-8
see also Sweep hold
MANUAL SWEEP, 3.8, 12-60
Marker bands
Creating, 8-13
Relative marker measurements,
MARKER PEN, 11-8, 12-48
MARKER VALUE, 8-13, 12-34
Markers
Introduction to, 8-13
Marker fields on display, 8-2
Duplicated softkeys in SCALE, 8-10
Markers knob, 8-13
MARKERS Group, 12-34
MATH
89-2, 12-84
Use in auto math, 9-14
Math, 9-1
MAX SPAN
Linear res mode, 1-21
Time capiure, 4-5
12-30
MEAS DISP
Linzar res mode, 1-3 through 1-19
Log res mode, 2-§ through 2-10
Time capture, 4-12 through 4-15
With other diaplay features, 8-12
Swept sine mode, 3-13
Use in auto math, 9-14
12-38
MEAS MODE
Activating Linear reg mode, i-1
Activating Log res mode, 2-1
Activating Swept sine mode, 3.1
Activating Time capture, 4-4
Activating dm 5-3
Activating Time throughput, 6-9
For CAPTUR SELECT menu, -4, 4-9
For DEMOD SELECT menu, 5-6
For THRUP'F SELECT menu, 6-9
In suto sequences, 10-1
12-41
Measurement displays, explanation of, E-6
Measurement displays, selecting

Linear res mode, 1-3, 1-8, 1-10, 1-12, 1-14

Log res mode, 2-5, 2-9

Swept sine mode, 3-13

Time capture, 4-12, 4.13
MEABUREMENT Group, 12-46
Measurement process, E-1 through E-6
Measurementsz with averaging off

Linear res mode, 1-38

L.og res mode, 2-17
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Measurements, selecting

Linear resolution mode, 1-2

Log res mode, 2-

Time capture, 411
MEASURING (Indicator LED), 12-48
Menu diagrams, D-}

Menu maps, D-1
Messages

see Error messages, Status messages
Modes

Linear resolution, 1-1

Log resolution, 2-1

Swept sine, 3-1

Time capture, 4-1

Demodulation, 5-1

Time throughput, 6-1
MPY, 9-2, 12-36
MRKR -> PEAX, 8-18, 12-85
Multiplication, 9-2
Narrow band correction

Hann window, 1-28

Flat top window, 1-28
Natural antilog, 9-12
Natural log, 9-11 i
NEGATE, 9-2, 9-7, 12-36
Negation, 9-7
NEXT PAGE {DISC menu}, 11-14, 12-24
NEXT PAGE {disc service), 11-22, 12-24
NEXT RECORD, 6-10, 6-14,12.73
NICHOL

Selecting, 8-5

Scaling, 8-11

12-15
NO(0)

With previewing, 1-37

12-46 _
NO PAQING, 11-10, 12-48

Nonlinearities, characterizing, 1-26
NUMBER AVGS

Linear res mode, 1-32

Log res mode, 2-16

Time capture, 4-17

Swept sine mode, 3-10

12-10
NUMBER POLES, 9-24, 9-20, 12-19
NUMBER ZEROS, 9-24, 9-29, 12-19
NYQUST

Selecting, 8-5

Scaling, 8-11

12-15
Open-loop response, calculating, 8-10
Operator maintenance, A-11
OPERATORS Group, 12-46
Options, A-§
Orbits diagram, 1-17, 1.19

ORBITS TivsT2
Linear res mode, 1-17, 1-19
With COORD menu, 8-4
Scaling, 8-11
12-40

Orders CAlL, 8-6, 12-71

Orders {Revs}, 8-8, 12-71

Qut-of-band excitation, Linear res mode, 1-24
QUTPUT LOG {disc service}, 11-22, 11-23, 12-24

QUTPUT STRING, 11-2, 11-32, 12-32
Qutput strings, 11-32
OV REJ ON OFF

Linear res mode, 1-33, 1-36

f.0g res mode, 2-18, 2-18

12-10

OVER RANGE (Indicator LED), 7-8, 12-48

OVER WRITE, 11-15, 12-
Overlap processing

Linear res mode, 1-33, 1-36

Log res mode, 2-3, 2-18

Time ¢apture, 4-17
Overload rejection

Linear res mode, 1-37

Log res mode, 2-18

Time capbure, 4-17

Fimne throughput, 6-11
OVERWR AU MAN, 11-20, 11-21, 12-24
OVLRP%

Linear res mode, 1-33, 1-36

L.0g res mode, 2-16, 2-18

Time capture, 4-17

12-11
P SPEC LINRES, 12-53
P SPEC UNITS, 8-6, 8.7, 12-71
P1 {ploiter pen location), 11-11
P2 (plotter pen location), 11-11
PACK DIBC, 11-18, 12-24
PAGE BACK, 11-10, 12-48
PAGE FORWRD, 11-10, 12-48
PAGING CONTRL

1%-6, 11-10, 12-48

Default state, 11-7
Parameter estimation, 9-23
PAUSE ASEQ, 10-2, 12-7
PAUSE CONT

With averaging, 1-35, 2-18

12-46
PDF 1

Linear res mode, 1-14, 1-16

Time capture, 4-13

12-40
PDF 2

Linear res mode, 1-14, 1-16

Time capture, 4-13

12-40
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Peak continuous function
Linear res mode, 1-34
Log res mode, 2-18
Time capture, 4-17
PEAK HOLD
Linear res mode, 1-32
Log res mode, 2-16
Time capture, 4-17
12-11
Peak hold funciion
Linear res mode, 1-34
Log res mode, 2-17
Time capture, 4-17
Pen numbers, 11-8
Performance verification, A-8
Periodic chirp
Linear res mode,1-25
Time capture, 4-6
PHASE

With frequency reaponse measurement, 1-3 -

Dependence on scaling, 8-5
Selecting, 8-4
Wrapping, 12-15, 12-18
12-15
PLOT, 11-6, 12-47
PLOT ADDRES, 11-8, 12-32
PLOT AREA, 11-10, 12-48
PLOT LIMITS
11.8, 11.10, 11.11, 12-48
Default state, 11-7
PLOT PRESET, 11-8, 11-7, 12-49
Plotters
Connecting, 11-4
Addressing, 11-5
Plotting
Introduction, 11-4
Connecting and addressing, 11-4
Setting up plots, 11-6 thru 11-11
PM CHAN 1, 5-4, 1243
PM CHAN 2, 5-4, 12-43
PM demodulation, 5-6, 5-8
PM/FM CRRIER, 5-3, 5-4, 5-8, 12-44
POINTR INCRMT, 4-4, 4-9, 13-44
POLE RESIDU, 9-18, $-20, 12-68
Pole residue synthesis, 9-18
POLE ZERO, 9-18, 9-20, 12-88
Pole rero synthesis, 9-18
Polynomial synthesis, 9-18
POLY.NOMIAL, 9-18, 9-20, 12-68
POWER, 8-18,12-85
Power cables, A-3
Power requirements, A-2
POWER SPEC
Linear res mode, 1-2, 1-8
L.og res mode, 2-4, 2-9
Thme capture, 4-11
12-59

POWER SPEC 1
Linear res mode, 1-3, 1-6, 1-8, 1-9
Log res mode, 2-3, 2-8, 2-9, 2-10
Time capture, 4-12
Swept sine mode, 3-13
1240
POWER SPEC 2
Linear res mode, 1-3, 1~8, 1-8, 1-9
Log res mode, 2-5, 2-8, 2-9, 2-10
Time capture, 4-12
Swept sine mode, 3-13
12-40
Power apectrum averaging, 1-35
Power spectrum display
Linear res mode, 16, 1-9
Log res mode, 2-8, 2-10
Time eapture, 4-12
Swept sine mode, 3-18
Power spectrum measurement
Linear res mode, 1-8
Log res mode, 2-9
Time capiure, 4-11
Power spectrum unita menu, 8-7
Power-down state, recalling, 8-20
Power-on procedure, A-8
PRESET
12.51
Piot preset, 117
PREV PAGE (DISC menu), 11-14, 12-24
Previewing, linear resolution, 1-37
see also Demod previewing
PRIODC CHIRP
Linear res mode, 1-24
Time caphure, 4-8
12-8}1
Probability density function
see PDF display
PROTCT ON COFF
Linear res mode, 1-26
Log res mode, 2-15
Swept sine mode, 3-9
12-862
PRVIEW ON OFF, 5.3, 5-10, 12-44
see also Prevewing, linear resolution
PRVIEW OFF, 1-33, 12-11
Pulses/rev, 1-23
PwrSRQ ON OFF, 12-62
RAMP TIME
Linear res mode, 1-26
Log res mode, 2-15
Swept sine mode, 3-8
12-62
Random noise signal
Linear res mode, 1-24, 125
Log res mode, 2-14
Time capture, 4-6
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RANDOM NOISE

Linear res mode, 1-24

Log res mode, 2-14

Time capture, 4-6

12-81
RANGE, 7-3, 12-55
READ PEN -> P1, 11-11, 12-49
READ PEN -> P2, 11-11, 12-49
REAL, 8-4, 12-18
REAL PART, 9-3, 9-10, 12-37
Real time bandwidth

Linear res mods, 1.6, 1.8, 1.22, 1.23

Definition of, 1-22

Log res mode, 2.3, 2-13

Time capture, 4-3

Relation to overlapping, 1-36

Demeodulation 5-2

Time throughput, 6-3
Real Time message, 1-23
RECALL DATA#, 8-20, 12-56
RECALL FiLE, 11-14, 11-1§, 11-17, 12-25
RECALL PWR DN, 8-20, 12-56
RECALL STATE##, 8-20, 12-56
Recalling files from disc, 11-16
Recalling from local memory, 8-20
RECIP, 9-2, 9-6, 12-37
Reciprocation; 9-6
Rectangular window

see Uniform window
REF CHAN 1, 34, 12-44
REF CHAN 2, 3-4, 12-44
REF IN (connector), 12-56
REF LEVEL, 3-4, 12-44
Reference channel {swept sine), 8-4
Helative marker measurements, 8-17
REMOTE {Indicator LED), 12-56
RESET, 12-53
RESLTN, 8-5, 3-7, 12-30
RESLTN AU FIX, 3-8, 2-7, 12-30
Resolution, frequency

Linear res mode, 120

Log res mode, 2-1

Swept sine mode, 3-6
Response window

see Exponential window
RESTOR CATLOG, 11-22, 11-24, 12-25
Restoring catalogs, 11-24
RESUME COPY, 11-20, 11-21, 12-25
RESUME OVERWR, 11-20, 11-21, 12-25
BMS averaging

see Stable {rms) averaging
RO ERT TEST, 11-22, 11-25, 12-25
ROT 90 ON OFF, 11-10, 12-49
RPM (Sec), 8-6, 12-71
RTBW

see Heal time bandwidth
Run time log, 11-27

RUN TM LOG, 11-23, 12-26
SAMPLE FREQ

Linear res mode, 1-21, 1-23

Time capbure, 4-5

12-30
Sampling rate

With external sampling, 1-23
SAVE DATAH#

8-20, 12-56

Saving user-defined windows, 1-31
SAVE FILE, 11-14 through 11-16, 12-26
SAVE RECALL, 8-20, 12-568

Storing user-defined windows, 1-31
SAVE STATE#, 8-20, 12-56
SAVED %, 9-4, 12-37
SAVED 2, 9-4, 12-37
Saving auto sequences ko disc, 16-7
Saving & recalling states and traces

Local memory, 8-20

Time capture, 4-18

Disc memory, 11-4
Saving files not on display, 11-15
SBAND INCRMT, 8-19, 12-65
SBAND ON, 8-18, 8-19, 12-85
SBAND POWER, 8-18, 12-65
SCALE, 8-3, 8-10, 12-57
SCALE FREQ (curve fit), 9-26, 12-19
SCALE FREQ [(synthesis), 9-21, 12-69
SCROLL ON OFF

Description, 8-14

Example, 8-15

12-768
Scrolling display traces, 8-15
SELECT ADDRES

11-2, 11-3, 12-33

For plotters, 11-5

For disc drives, 11-13
SELECT ASEQ+#, 10-2, 12-7
SELECT DATA (plotting)

11-6, 11-7, 12-49

Default state, 11-7
Select Data keys, 8-12
SELECT MEAS

Linear res mode, 1-3, 1-8, 1-10, 1-12

Log res mode, 2-4, 2-5, 2-8, 2-9

Time capture, 4-11

Time throughput, 6-9

Swept sine mode, 3-13

In auto sequences, 10-1

12-58
SELECT PENS

11-6, 11-.8, 12-49

Default state, 11-7
SELECT TRIG, 7-5, 12-59
Selscting disc files, 11-21
SELF TEST, 12-63, A-8

SERVCE FCTNS (disc service only), 11-18, 11-22, 12-26
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SERVCE TEST Source signals
see HP 35624 Service Manual see Source output signals
SET P1 LWR LF, 11-11, 12-48 SOURCE TRIG, 7-5, 12-59
SET P2 UPR RT, 11-11, 12-49 SPACE BACKWD, 12-2
Shipment, A-12 . see also Alpha menu
Sideband markers, 8-19 SPACE FORWRD, 12-2
Sideband power, 8-19 see also Alpha menu
Signal-to-noise ratio SPARE BLOCK, 11-22, 11-28, 12-26
Improving with averaging, 1-35 Spared tracks,, In Time throughput, 6-9
SINGLE, 8.3, 12-60 Sparing blocks, 11-28
SINGLE CAL, 7-7, 12-13 SPCL FCTN, 1-26, 2-15, -9, 12-62
SLOPE, 8-18, 12-65 SPCL MARKER, 8-18, 12-64
SLOPE + -, T-5, 12-59 8Special markers, 8-18
Softkey menus Specifications, C-1 through C-3
see also Individual softkey names, D-1 SPEED F 8
SOLID GRIDS, 11-7, 12-50 11-6, 12-50
SOQLID LINES, 11-9, 12-50 Default state, 11-7
SOLIDA DASH B, 11-9, 12-50 SQUARE ROOT, 9-2, 9-8, 12-37
SOURCE (connector}, 12-62 SRQ ({indicator LED}, 12-68
SOURCE (Indicator LED]), 12-62 Stable averaging
SOURCE see stable (rms) averaging
Linear res mode, 1-24 STABLE (MEAN)
Log res mode, 2-14 Linear res mode, 1-32
Time capture, 4-6 Log res mode, 218
Swept sine mode, 3-8 Time capture, 4-17
12-60 12-11
SOURCE LEVEL Stable (rms) averaging
Linear res mode, 1-24 Linear res mode, 1-32, 1-34
Log res mode, 2-14 Log res mode, 2-17
Time capture, 4-6 Time capture, 4-17
Swept sine mode, 3-8 START
12-61 Time capture, 4-18
SCURCE LIMIT (swept sine}, 3-4, 12-44 Demodulation 5-6
Source limiting (swept sine) In auto sequences, 10-3
see also Source protection 12-86
3-4 : START ASEQI - START ASEQS, 10-2, 12-7, 12-8
SOURCE OFF START CAPTUR, 4-4, 4-8, 12-44
Linear res mode, 1-24 START FREQ
Log res mode, 2-14 Linear res mode, 1-21, 1-22
tm,4-6 Log res mode, 2-12
12-61 Time capture, 4-5
SOURCE ON OFF, 3-8, 12-61 Swept sine mode, 3-5
Source output signzals, selecting 12-30
Linear res mode, 1-24 START MATH, 9-14, 9-17, 12-5
Comparison of source output signals, 1-26 Start Pending message, A-8
l.og res mode, 2-15 START PLOT, 11-6, 12-50
Time capture, 4-6 Start points
SOURCE PROTCT Capture measurements, 4-18
Linear res mode, 1-26 I'hroughput measurements, 6-14, 6-15
f.og res mode, 2-15 START THRUPT, 6-9, 6-11, 12-44
Swept sine mode, 3-9 Starting captures, 4-8
12-63 Starting measurements
Source protection Time capture, 4-17
see also Source limiting (swept sine only) Demodulation 5-6
Linear res mode, 1-26 . Time throughput, 6-15
Log res mode, 2-15 Starting throughputs, 6-11

Swept sine mode, 3-9 State display, 8-12
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STATE TRACE, 8-12, 12-66 THRUPT HEADER, 6-9, 6-12, 12-45
STATUS Group, 12-66 THRUPT LENGTH
Status messages Relation to THRUPT SIZE, 6-9
Introduction o, B-1 Setting length, 6-9
Alphabetical list, B-10 thru B-12 12-45
STOP FIT, 9-24, 9-31, 12-19 "THRUPT ON OFF, 6-9, 12-43
STOP FREQ, 3-5, 12-30 THRUPT SELECT, 6-9, 12-45
Storage, A-12 THRUPT SIZE
S8TORE WEIGHT, 9-28, 9-30, 12-19 8-5, 6-8, 6-7, 6-9, 6-11
SUB, 9-2, 12-387 Relation to THRUPT LENGTH, 6-9
Subtraciion, 9-2 11-18, 12-27
SWEEP DOWN, 3-8, 12.61 THRUPT TIME 1, 6-10, 6-14, 12-Y3
Sweep hold, 3-8 THRUPT TIME 2, 6-10, 6-14, 12.73
see also Manual sweep TICK MARKS, 117, 12-50
SWEEP HOLD, 3-8, 12-61 Time averaging
SWEEP RATE, 3-5, 3-6, 3-8, 12-31, 12-61 see Linear averaging
SWEEP UP, 3-8, 12-61 TIME BUFFER, 4-4, 4-8, 4-18, 12-74
SWEPT SINE, 3-1, 3-2, 1245 Time buffer digplay, 4-9
Swept sine mode TIME CAPTUR (MEAS MODE menu}, 4-4, 4-9, 12-45
Setting up, 3-1 TIME CAPTUR (PRESET menu), 12-54
Auto features in, 3-12 Time capture mode, 4-1
Swept sine receiver, 3-2 Time capture mode
SWEPT UNITS, 8-6, 8-8, 12-71 Overview, 4-2
SYNC OUT (connector), 12-66 Selecting, 4-4
SYNTH, 9-18, 12-87 Setting up capture, 4-3
SYNTH FCTN, 9-20, 6-21, 12-60 TIME DELAY (curve fit), 9-26, 12-20
SYNTH -> FIT, 9-27, 12-19 TIME DELAY (synthesis), 8-21, 12-69
Synthesis TIME LENGTH
Introduction to, 9-18 Linear res mode, 1-21
Synthesis table, $-19 Time capture, 4-§
Converting formats, $-22 12-31
Formulas, 9-22 TIME REC 1
Synthesis functions, 9-21 Iinear res mode, I-17, 1-18
SYSTEM CNTRLR, 11-2, 1233 Time capture, 4-14
System order, selecting, 9-28 12.40
T/1-T, 9-3, 9-10, 12-37 TIME REC 2
TABLE FCTN, 9-25, 9-26, 1220 Linear res mode, 1-17, 1-18
TALK (Indicator LED}, 12-69 Time capture, 4-14
Tape drives, 11-12 12-40
THD, 8-19, 12-66 TIME RECORD (capture buffer displays), 4-7, 4-9, 12-74
Thermal cutout, A-4 Time record
Throughput Linear res mode, 1-i8
Overview, 6-2, 6-4 In overlap processing, 1-36
Activating, 6-9 Demodulation 5-2
Setting up, 6-8 Time capture, 4-7, 4-14
Creating throughput files, 6-5 Time record length
Selecting throughput channels, 6-9 Linear res mode, 1-18
Throughput data Formula for, 1-22
Viewing, 6-14 How to set, 1-21
Measuring, 6-13 Time throughput mode, 6-1
Throughput files TIME THRUPT (PRESET menu), 12-54
Setting size, 6-6 TIMED PAUSE, 10-6, 12-8 .
Naming, 6-7 TIMED PRVIEW, 1-33, 1-37, 12-12
Relation to throughput session, 6-9 TIMED START, 10-6, 12-8

Description of, 6-6
Throughput header, 6-12
Throughput mode, 8.1
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T™M AVG ON OFF
Linear res mode, 1-32
Time capture, 4-17
1212
TO -> POLY, 9-22, 12-69
TO -» POL RESIDU, 9-22, 12-86
TO -> POL ZERO, 9-22, 12-89
Total harmonie distortion
see THD
TRACE TITLE, 8-8, 8-9, 12-71
TRACE A, 9-
TRACE B, 9-
TRACE A PEN, 11-8, 12-50
TRACE B PEN, 11-8, 12-50
Transfer function
see Frequency response measurement
Transform (FFT}, 9-13
TRIG ARMED (iIndicator LED), 12-8%
TRIG DELAY, 7-6, 13.70
TRIG LEVEL, 7-5, 7-6, 12-59
Trigger conditions, 7-5
Trigger delay
7-6
Use in Time throughput, 6-6, 6-15
Use in time capiure, 4-8
Triggering, 7-5
TRIGGERING (Indicator LED), 12-70
Unaveraged measurements
see Measuremente with averaging off
Uncalibrated message
On linesr spectrum displays, 1-18
UNFIX ILNE4, 9-25, 9-32, 12-20
Uniform window
Linear res mode, 1-27, 1-20
‘Time capture, 4-15
UNIFRM (NONE)
Linear res mode, 1-27
Time capture, 4-15
12-75
UNITS
8-3, B-8 through 8-8
Combining with coordinates, 8-3
Selecting, 8-6 through 8-8
12-70
UP arrow, 12-72
UPPER LOWER, 8-3, 12-72
USER CRRIER
see also AUTO CRRIER
5-4, 5-8, 12-45
USER LIMITS, 11-10, 11-11, 12-50
USER LINES, 11-9, 12-50
USER ORDER
see nlso AUTO ORDER
9-27, 8-29, 12-20

USER SAVD]
Littear res mode, 1-27, 1-81
Time capiure, 4-15
12-75

User service requests, 11-3

HP 3562A Programming Manual

USER SRQ, 11-2, 113, 12-38
USER WEIGHT
see alsgo AUTO WEIGHT
9-27, 9-30, 12-20
User-defined windows

see also HP 35682A Programming Manual

Linear res mode, 1-27, 1-31
Time capture, 4-15
V2s/Hz (ESD)
Power spectrum units menu, 8-7
12-72
V2/Hs (PSD)
Power spectrum units menu, 8-7
12-72
Variable sampling
Linear res mode, 1-23
VIEW (suto sequences), 10-2, 12-8
VIEW CATLOG, 11-14, 11-16, 12-27
VIEW INPUT
Linear res mode, 1-38
Log res mode, 2-20
Swept sine mode, 3-18
Time capture, 4-7, 4-8, 4-18
Time throughpus, 6-10, 6-14
With other display features, 8-12
12-73
View input diaplays
Lineur res mode, 1-38
Log res mode, 2-20
Swept sine mode, 3-18
Time capture, 4-7
Time throughput, 8-10
Explanation of, E-5
VIEW MATH, 9-14, 12-5
VIEW OFF
Linear res mode, 1-38
Log res mode, 2-20
Swept sine mode, 3-18
Time capture, 4-7
Time throughput, 6-10
12.74
VIEW WEIGHT, 9-28, 12-20
Viewing windowed data, 1-31
Voltage selection, 12-74, A-2
VOoLTS
Power spectrum units menu, 3-7
Swept units menu, 8-8
12-72
VOLTS CHAN1, 7-8, 12-28
VOLTS CHANZ, 7-8, 12-28
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VOLTS PEAK
Power spectrum units menu, 8-7
Linear spectrum units menu, 8-8
Swept units menu, -8
12-72
VOLTS RMS
Power spectrum units menu, 8-7
Linear spectrum units menu, 8-8
Swept units menu, 8-8
12-72
VOLTS2
Power spectrum units menu, 8-7
Linear spectrum units menu, 8-8
Swept units menu, 8-3
12.72
V//Hz {/PSD}
Power spectrum units menu, 8.7
Linear spectrum units menu, 8-8
12-72
Waveform maih, 9-1
WEIGHT REGION, 9-28, 9-30, 12-20
WEIGHT VALUE, 98-28, 9-30, 12-20
Weighting, curve fitter, 9-80
WINDOW
Linear res mode, 1-27
Time capture, 4-16
12.74
Windows, selecting

Use with source cutpuis, 1-25, 1-26

Linear res mode, 1-27
Log res mode, 2-1, 2.2
Time capture, 4-15

X {Indicator LED), 12-77

X (key), 8-18, 8-14, 12-76

X AUTO SCALE, 8-10, 8-11, 8-14, 12-87, 12-77

X FCTN OFF, 8-18, 12-68
X FIXD SCALE, 8-10, 8-11, 12-57
X marker, 8-14

X MRKR SCALE, 8-10, 8-11, 8-14, 8-15, 12-87, 12-77

X OFF, 12-77

X VALUB
Description, 8-14
Use in creating bands, 8-13
12-77

X-axis scaling, 8-11

Y (Indicator LED}, 12-78

Y (key), 8-13, 8-16, 12-78

Y AUTO SCALE, 8-10, 8-11, 8-16, 12-57, 12-78
Y DFLT SCALE, 8-10, 8-11, 8-18, 12-§7, 12-78

Y FIXD SCALE, 8-10, 8-11, 8-18, 12-57
Y marker, 8-i6

Y MRKR SCALE, 8-10, 8-11, 8-16, 12-57, 12-78

Y OFF, 12-78

Y VALUE
{Jescription, 8-16
Use in creating bands, 8-18
12.78

YES(1)
With previewing, 1-37
12-78

Y-axis scaling, 8-11

ZERO START
Linear res mode, 1-21
TFime capture, 4-5
12-31

Zoom messurements, 1-22






