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CERTIFICATION

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

WARRANTY

This HewletbPaekafd 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 repair, 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 HP for use with a hardware

product, when properly installed on the hardware product, are warranted not to fail to

execute their programing instructiona due to defects in materials and workmanship. If HP

receives notice of such defects during their warranty period, HP shall repair or replace

software media and firmware which do not execute their programming instructions due {o

such defects. HP does not warrant that the operation of the software, firmware or hardware
- ghall 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 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, TCRT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE

- Product maintenance agreements and other customer assistance agreements are available for
Hewle#t-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
opersation, 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 Hability 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 instrument is equipped with a three-conductor ac power cable. The
power cable must either be plugged into an approved three-contact electrical outlet or used
with a three-contact to two-contact adapter with the grounding wire (green) firmly
connected to an electrical ground (safety ground) at the power outlet. The power jack and
mating plug of the power cable meet International Electrotechnical Commission (IEC) safety
standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE
Do not operate the instrument in the presence of flammable gases or fumes. Operation of
any electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

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

DO NOT SERVICE OR ADJUST ALONE
Do not attempt internal service or adjustment unless another person, capable of rendering
first aid and resuscitation, is present. '

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

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

WARNING

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

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

A

i

Ne
®

Ar OR e

~o
~o

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

Indicates dangerous voltage {lerminals fed from the interior by
voitage exceeding 1000 voils must be so marked.)

Protective conductor lerminal. For protection against electrical
shock in case of a fault, Used with field wiring terminals to

" indicate the terminal which must be connected {0 ground before

operating equipment.

Low-noise or noiseless, clean ground {earth) terminal. Used for
a signal common, as weli as providing protection against
electrical shock in case of a fault. A terminal marked with this
symbol must be connected to ground in the manner described

in the installation (operating) manual, and before operating the
eguipment.

Frame or chassis terminal. A connection to the frame (chassis)

of the eguipment which normally includes ali exposed metal
structures.

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

Alternating or direct current {power line.)

WARNING  The WARNING sign denotes a hazard, It calls attention to a procedure, practice,

condition or the like, which if not correctly performed or adhered to, could
result in injury or death to personpel.

CAUTION  The CAUTION sign denotes a hazard. It calls attention to an operating procedure,

practice, condition or the like, which, if not correctly performed or adhered 1o, could
result in damage to or destruction of part or all of ihe product.

NOTE The NOTE sign denotes important informaiion, it calis attention to procedurs,
practice, condition or the lke, which is essential to highlight.
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Chapter 1
Introducing the HP 35660A

About the HP 35660A

The HP 35660A Dynamic Signal Analyzer is both a one-channel and a two-channel FFT
gignal analyzer. As a one-channel analyzer its frequency measurement range is from 488 pHz
to0 102.4 kHz; as a two-channel analyzer its frequency measurement range is from 244 pHz to
51.2 kHz. The gnalyzer also contains a built-in signal source and disc drive (however, the
disc drive may be deleted).

On the front panel there are three active BNC connectors: channel 1 input, channel 2 input,
and a source output. On the rear panel there are also three connectors: a BNC connector for
an external trigger input, a 25-pin connector for the HP-IB, and a 9-pin connector (currently
inactive).

About this Guide

The HP 35660A Installation Guide contains installation and operating information, along
with the operation verification tests and performance tests, It is, therefore, included as part
of the HP 35660A Operating Monual Set with an additional copy inserted into the cptional
HP 35660A Service Manual.

'This book is organized with the specifications, operation verification tests, and performance
tests near the beginning and the installation information at the back of the guide.

1-1



© introducing the HP 35660A

Options.

The foHowiné options are available for the HP 35660A:

L]
L
®

1-2

001 Add 2 Mbyte RAM
002 Delete dise drive
908 Rack mount kit (HP P/N 35660-86010)

910 Extra Operating Manual Set and HP-IB Programming Reference

915 Service Package

Service manual (HP P/N 35660-80050)

Service kit (HP P/N 35660-844401)
916 Extra operating Manual

Similar to opti_on 910, except does not include HP-IB Programming Reference
920 Extra HP-IB Programming Reference

W30 Adds an additional 2 years to standard warranty
(for a total of 3-years warranty)



Introducing the HP 356604

Serial Numbers

This guide, as with all HP 35660A manuals, applies to analyzers with the serial number
prefixes listed under SERIAL NUMBERS on the title page.

Hewlett-Packard makes frequent improvements to its products to enhance their
performance, usability, or reliability, and to control costs. HP service personnel have access
to complete records for each type of equipment, based on the equipment’s serial number,
Whenever you contact HP about your analyzer, have the complete serial number available to
ensure obtaining the most complete and accurate information possible.

A serial number label is attached to the rear of the analyzer. The serial number has two
parts: the prefix (the first four numbers and a letter), and the suffix {the last five numbers).

prefix suffix
P N i T N

(SER 2816 AXXXXX )

| OPT
0 R PACKARD
.

MADE N USA Vi

1-3



" Introducing the HP 35660A

Software Revision Code

As with changes to the instrument hardware, Hewlett-Packard also makes changes to its
software, To determine which version of software is in your analyzer, press the
following keys:

< SPECIAL FCTN >

[ Fault Log
[ Version ]

An information block appears on the screen for about five seconds (pressing [ Version ] repeats
the information). The first line of this information block contains the software version code.

1-4



Chapter 2
Specifications

Specifications describe the instrument’s warranted performance and apply within +5°C and
2 hours of last self-calibration. Specifications designated as “Typical” reflect supplemental,
non-warranted characteristics.

Amplitude
Input Range:

Dynamic Range:

Ranges (4BV)

+27 dBV (317 Vpk) tp -51 dBV
(3.99 mVpk). Range is adjustabie in 2 dB
increments,

70 4B

The following undesired responses
will be < -70 dB relative to full scale
input range:

Harmonic Distortion
!nﬁgrmodulzﬁon Distortion

Alias Responses

Spurious or Residual Responses

{~51 4BV range, Re = 500}, 18 rins averuges)

160 Hzto 128 kMz < -130 dBY/VHE
(I6uV/ Vi)

1.28 kHz to 1024 kHz <-140dBV/VHZ
(100 4V / VED)

NOTE: The following table shows the
maximum span for each range at which
noise will be < -70 dB relative to full
:fmle for ies > 1.28]k}iz.

OU Are USINg a span to o1
nayrmwer than%hewfa mmslwwn below
for each window /range combination,
‘noise will not limit dynamic range,
Window Types
Uniform

Hann Flat Top

+27 to -39
~41

1024 kHz
1.4 kHz
102.4 kHz
1024 kHz
512 kHz
25.6 kiHz
25.6 kHz

102.4 kHz
102.4 kHz
102.4 kHz
51.2kHz
51.2 kHz
25.6 kHz
128 kHz

1024 kHz
51.2 kHz
512 kHz
256 kHz
128 kHz
128 kHz

6.4 kHz

Common Mode
Rejection:

Residaal DC
Response:

Absolute
Amplitude
Accuracy:

{Frequency = 1 kHz)

~51 to -11 dBV Ranges > 80 dB (Typical)
{3.99 mVpk to 399 mVpk)

-9 o +9 dBV Ran > 60 dB (Typical)
(502 mVpk to 3.9§evspk) P

+11 ko 427 dBV Ranges > 40 dB (Typical)
(5.02 Vpk to 317 v;ﬁ? e

< -130 dB relative to the transmitting
signal, or <-70 dB relative to the
receiving channe! range, whichever

is greater, :

{Receiving channel Rs = 500}

NOTE: This specification applies to both
channel-to-channel and source-to-input
crosstallc

Input

Range (dBV) DC Leve!

+27 10 -35 <-30dB relative
31.7 V&k ko to full scale
25.1 mYpk)

-37 to -51 < -20 dB refative
(20.0 mVpk to to full scale
3.99 mVpk)

{Rs = 500)

t 0.5dB = 003 % of input range
(488 u.Hz to 102.4 kHz, DC coupled)

Worst case absolute amplitude mra?
is the sum of full scale accuracy, linearity,
arxd flatness at any of the 401 caleulated
freq points. if the input signal is
not at the center of a frequency bin, the
accuracy of the measured signal will be
the sum of absolute amplitude accuracy
and the flaness specification for that
particular window (see window shape
parmeters).

Full Scale Accuracy: £0.15dB
(at t kbiz)

Linearity: *0.15d8
(at 1 kHz)

Flatness: = 0.2dB
(refative to 1 kHz, DC coupled)

% 0.03% of range

24
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Frequency ]
Measurement Channel 1: 488 uHz 10 102.4 XHz, tingle
e channel mode
Channel T and 2: 244 uHz to 512 kHz,
dual channe! mode.
Accuracy: = (.003% of frequency reading
Resolution: Span/400, both chanmels, single or dual
cmsel operation. &
Spans: Single Channel Dual Channet
# of spans available 20 (x2 ence) 20 (x2 sequence)
min. span 1953 m 976 miz
max. span 1024 kHz 51.2 kHx
time record length  400/span 400/span
Window Flat Top, Hann, Uniform, Force,
Functiona: * Exponential
Window Shape '
Parameters: pyjge Shape Factor  Window
Equiv. BW  -3dB BW (-6538 8W/  Flainess
(% of spanj (% of spany -3dBBW)  (dB)*
Uniform 0.25 0.25 716 +3, 4.0
Hann 0.375 037 9.1 +0,-1.5
Flat Top (0.955 09 26 + G008

* refative to analyzer’s 401 calculated frequency points
{spectral lines) '

The HP 356604 functions as If the fnput signal were applied to a

bartk of 401 rarrow-band filters in

paraltel. The drawings at right

show the response of a single filter in the frequency domain when
using Uniforn, Hann or Flaf Top windows. The left side of each
druwing represents the conter of the filter. The horizomial axis shoes

frequency offset (in unit of Af)

it the center of the filter, The units

of af represent the spacing between adjacent bin centers. Only

positive offsets are shown, as cach filter is s

metrical.

NOTE: HP 35660A marker frequencies fall at the conter of

each filter,

Typical Realtime

Bandwidth:
{random noise
source off)

Averaging Off
Fast Averaging

Single Channel
80O Hx
32 kHx

Duat Channel

400 Hx
1.6 kHz

A Uniform

i
i —c
- ™
G "Fqaidy Rt 0 B
L] wY Y Hann
[
l' I Em A \\
LT
" WMWU‘EE
Flat Top
d SET :
\
ol
bt
nea v e AN
S AT
, Window Comparison
.‘.,\
Do g
i
|




Phase

Singte Channel
Phase Accuracy:

Frequency
Response
Gain Acouracy:

Phase Accuracy:

Inputs

Connection:

Input impedance;

Input Coupling:

Common
Mode Range:

NS S Source

488 uHz to 1024 kHz +4.0°
(relative to external trigger, 16 vector
averages, amplitude = -50 dB relative to
full scale, DC coupled)

NOTE: For Hann or Flat Top windows,
phase is relative to the center of the time
recerd. For the Uniform, Force, and
Exporential windows, phase is relative
to the beginning of the time record.

Cutput

Max. Carrent:

Max. Capacitive

= 04d8B Load:
488 uHz t0 10.24 kKHz E N Sine:
1024 kHz to 1024 kHz 1.8

(oC ccuﬁzed, 16 rma averages, 488 pkz

to 51.2 kHz, Chl range = Ch2 range, full

scale periodic chirp input, Uniform

window)

R IR O

Grounded or Floating

1 M@ = 10% shunted by < 100 pF

Low to chassis in floating mode:

1 Mftshunted by < 0.01 wF (Typical)

Low to chassis in grounded mode: 5002

(Typical)

AC or DC coupling;

ACroll-offis <3dBat 1 Ha Random:
= 4V peak

{floating mode)

Impedance:

Max. Output Level:

Random, periodic chirp, fixed sine
putputs are available from the front
panel SOURCE output.

<5Q

+ 5 Vpk

* 20 mA

1000 pF

Frequency range:
15?;;3 mr\}z to 102.4 kHz

Amplitude Accuracy:
% 4% Vpk(at 1 kHz, Vpk = .1V to 5V)

Flatness: = 1.0 dB
{relative to 1 kHz, Vpk= .1V 1o 5V)

Harmonic, subharmonic, and other
spurious responses:

488 iz ' 10 kHz:

< -60 dB relative to fundamental

10 kb2 to 102.4kHx
< 40 dB relative to Fandamental

(Vpk= 0.1V 1o 5V)

Residual DC offset:
+=80mV, 60%Vpk

Flatness: < 5.0 dB (Typical}
{passband,relative to minimum
amplitude in the frequency domain,

YK = 1V ko 5V, full span)

Crest factor (Vpk/Vmms): 2.5 (Typical)
(center frequency > 0.7 + span frequency)

23
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Trigger
Internal:

External:

Delay:

General

Environmental
Specifications;

Temperature
Humidity

Aldtude

Temperature
Humidity

Alitude

channel, so ¢

AR
Positive or niegative slo
Level range: &+ 100% of input range

TTL, positive or negative slope

Pre-trigger: from 0 to 6 samples less than
8 time records. Resctution is 1 sample.

Post-trigger: from 0 to 8191 seconds,
Resolution is 1 sample,

{1 sample~= time record (secs)/1024)

NOTE: the relative trigger delay between
channel 1 and 2 can be no more than
* 7 time records. As you set delay on
one channel, the analyzer will
automatical!{:djust delay on the other

t the difference in their
delay does not exceed 7 time records.

L ]
Standard Insbrament:

Storage
Operating {ro disc in drive}
50 50°C -207t0 60'C
min. 8% . Sto 95%
max. 30% at 30 C | non-condensing
non-condensing :
2150 m (7000 f2) 15,200 m (50,000 )
Delete Disc Option:
Operating } Storage
0" 55°C 40 070 'C
min, 5% . min. 5% .
max. 95% at 40 C | max. 95% at 40 C
4570 m (15,000 £) 15,200 m (50,000 ft)

Power:

Weight:

Dimensions:

Abbreviations:

o0 - 132 VAC, 48 to 440 Mz
198 - 264 VAC, 48 10 66 Hz
280 VA maximuam

22 kg (47 1bs) net
24 kg {52 Ibs) shipping

222 mm (8,75 in} high
425.5 mm (1675 in) wide
538 mm (21.1% in} deep

Implementation of IEFE Std 488.1 & 438.2
SH1 AH1 T6 TEC L4 LEG SR1 RL1 PPO
DCIPTI QL2 C3CI2 E2

Disc Drives: 55/80 Protocol Disc Drives
Plotters: Hewlett-Packard Graphics
Language (HP-GL) digital plotters
Printers: HP-IB printers, alpha and
raster dumps.

{See ordering guide for a list of
peripherals and accessories.}

dBVY = dB relative to 1 volt rins.
Rs = Resistance of source or termination
connected o input.



Chapter 3

Operation Verification Tests
and Performance Tests

Introduction

This section contains the operation verification tests and the performance tests. The
operation verification tests give a high confidence level (>30%) that the instrument is
operating properly and within specifications. Operation verification should be used for
incoming and after-repair inspections.

The performance tests provide the highest level of confidence and are used to verify that the
instrument conforms to its published specifications. Some repairs require a performance test
to be done after the repair (see the HP 356604 Service Manual for this information).

Test Duration

Operation Verification Tests require approximately 2 hours to complete. The performance
tests require approximately 4 hours to complete.

CAUTION  Before gpplyving line power fo the analyzer or testing its electrical performance, see
Chapter 4, “Installation.”

Calibration Cycle

To verify the instrument is mesting its published specifications, perform the performance
tests every 12 months.

31



" Operation Verification Tests

© and Performance Tests

Operation Verification and Performance Test List

The following tables list all the performance tests and operation verification tests.

NQTE To minimize the time required to change instrument configurations between tests,
do the tests in the order shown., See How to Perform an Operation Verification or
Performance Test following this test list.

Table 3-1 Performance Test and Operation Verification List

Performance Tests Operation Verification Tesls
1. Self Test 1. Self Test
2. DC Response i 2 DC Response
3. Amplitude Accuracy and Flatness 3. Ampittude Accuracy and Flatness
4. Amplitude Linearity 5. Amplitude and Phase Match
5. Amplitude and Phase Match ) 7. Frequency Accuracy
8, Anti-alias Filter Response 8, Single Channel Phase Acturacy
7. Fredquency Acouracy 13. Noise and Spurious Signals
8. Input Coupling insertion Loss 15, Source Residual DC Offsat
9. Single Channel Phase Accuracy | 16, Source Amplitude Accuracy and Flainess
10, Input Impedance o 17. Source Cutput Distortion

11, Harmonic Distortion

12. intermodulation Distortion
13. Noise and Spurious Signals
14. Cross Talk

15. Source Residual DC Offset

16. Source Amplitude Accuracy
and Flatness

17. Source Output Distortion
18. Source Output Resistance




Operation Verification Tests
and Performance Tests

Specification Versus Performance Tests

Table 3-2 Specificailon Versus Performance Tests

Specification Performance Test

Frequency Frequency Accuracy

Absolute Accuracy Amplitude Accuracy and Flatness
Amplitude Linearity

Residual de Response DC Response

Frequency Response Amplitude and Phase Match

Noise Floor Noise and Spurious Signal Level

Dynamic Range Arti-Alias Filter Response
irtamodulation Distoton

Phase Accuracy Single Channel Phase Accuracy

Input impedance Input impedance

!npu!‘ Coupling Input Coupling Insertion Loss

' Cross Talk Cross Talk )

Trigger Single Channel Phase Accuracy

Source de Offset Source Residual DC Offset

Source Acouracy and Purity Source Amplitude Accuracy
and Flatness

Sourte Distortion Source Distortion

Source Output impedance Source Output Resistance

3-3



™ Operation Verification Tests

- and Performancé Tests

Recommended Test Equipment

The equipment needed to perform performance tests and operation verification tests the

HP 35660A is listed in Table 3-3. Other equipment may be substituted for the recommended

model if it meets or exceeds the listed critical specifications.

Table 3-3 Recommended Test Equipment

1 dB from 100 kHz to 1 MHz Harmonic
Distortion: <-70 dBc Spurious: =~70 dBe¢

Instrument Critical Specifications Recommended Model

AC Calibrator 10 Hz to 102.4 kiHz; 1 mV to 10V Amplitude Fluke 5200A

Accuracy: = .1% phass locking capability Afternative:

HP 745A Datron 4200

Frequency Freq Range: 10Hzto 1 MMz HP 3326A
Synthestzer Frequency Accuracy: =7.5 ppm Altemative:

Amplitude Accuracy: {2) HP 3325A Opt 001

0.2 dB from 1 Hz to 100 kM2 {1) HP 33%8A

{2) 1 k(2 resistors

1 Digital Voitmeter

5 1/2 digit True rms ac Voltage:
30 Hz 10 100 kHz; 0.1 to 500V, * 0.1%;
= 1 MQ input impedance de Voltage:

HP 3455A
Alematives: HP 34564
HP 3457A

1V 10 300V; £ 0.1% HP 3478A
, HP 3488A/B
Fesdthrough 500 £2% at ¢ Pomona Elect.
Termination (2) Modsi 4118-50
Alternatives;
HP 11048C
HP 101000
Cables (2) BNC/Dual Banana HP11001-80001
Dual Banana/Dual Banana Cable HP11000-60001
~ BNC/BNC Cable 30 cm HP 8120-1838
BNC/BNC Cable 122 cm HP 8120-1840
Adapters BNC(m) to dual banana plug HP 1250-1264
BNC {f) to dua! banana male HP 1251-2277
BNC (f) to BNC {f) HP 1250-0080
BNC Tee (m}(H(f) HP 1250-0781
Resistor (2)* Value: 100 kQ HP 0757-0465
Accuracy: 1%
Power; 0.25W

* see Figure 8-1 for suggested nssembly




Operation Verification Tests
and Performanca Tests

The following illustration is a suggested assembly for the 100 k) Series Resistor, This
assembly is required for the following Performance Tests:

10, Inpart impedance
12. Imtermodulation Distortion

Resistonce Tolarance Power -hp- Port Number

0k 1% 1 oz | O757-0465 T
} U~
/Cﬁ \ CONNECTOR
BNC FEMALE
RESISTOR 1250-0083

\ FIXED
R
- ®z!: CONTULTOR
N ’ \ CENTER PN
-~ SLESVE T250-008%
7 THREADED
\ : 15310246
COMNECTOR
BAC MALE
1250-0052
Assembly

1. Cut resistor leads to 12Zmm on each end

2. Sclder one resistor ead o the center conducior
of the BNC FEMALE connector.

3. Soider the (ONDUCTDR (ENTER PIN fo the other
lead of the resistor.

4. Screw the SLEEVE and BNC MALE connecior info
piace. Tighten securely.

Figure 3-1. 100 kQQ Serles Resistor Assembly

35



Operation Verification Tests
and Performance Tests

How To Perform An Operation Verification
or Performance Test

Use the following procedure to perform the operation verification tests or performance tests:

NOTE

The operation verification tests are a subset of the performance tests. At the
beginning of each test is a shaded box telling if the test is used for the operation
verification test in addition to the performancs tast. Also this box specifies if there
are differences between the two types of tasts, Any differences between the
operation verification test and the performance test are contained in a shaded box
within the test itself.

NOTE

The operation verification test and the performance tests must be performed with
automatic calibration ON. When the instrument pcwars up AUTOCAL is ON, do not
tum it off,

Start each test by setting the test equipment to the test conditions listed in the
individual test.

There are two types of keys on the HP 35660A, hardkeys and softkeys. The
hardkeys are in brackets,

< Freq >

and the softkeys are in braces,
[ FREQ SPAN ]

For EXAMPLE, to set a frequency span of 10 kHz you would do the following:

< feg >
[SPANT< 1> < 0> [ KHz]

In the above example, you first press the hardkey < Freq > followed by the
goftkey [FREQ SPAN]. Then you enter the number 10 on the numerie keypad and
finish by pressing the [ khz ] softkey.

Record the position of the X and Y markers as indicated for each test. See the
HP356860A Getting Started Guide for additional information.

Record the results of each test in the “Operation Verification Test Record”or
the “Performance Test Record.” These test records follow and may be
reproduced without written permission of Hewlett-Packard.

If a test fails, see IF THIS TEST FAILS at the end of each test.



HP 35660A Operation Verification Test Record

HP 35660 Tested by
Serial No.
Customer Name
Repair Order No.
Date

Temperature
Relative Hurnidity

Instruments Used:
AC Calibrator
Model

Serial No.

Frequency Synthesizer
Model
Serial No.

Digital Voltmeter
Model
Serial No.

Cther
.
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Operation Verification Test Record

1. Self Test

Pass Fail
2. DC Offset
Range Selling Meatuted Value Specification
Chanel Chamel 2
—51 dBVrms <—71 dBVrms
~35 dBVms <—65 dBVrms

3. Amplitude Accuracy and Flatness

Full Scale Accuracy at 1 KHx:

Range AC Calibraler Measured Value
Selting - Amplitude Lawer Limil Upper Limit Chamel 1 Channel 2
51 dfVrns 28184 mVims ~51.15 dByvrms ~5(.85 &BVms
—27 dBVrms 44658 mVms - 27.15 dBVIms —-26.85 dBVims
~11 dBVims 028184 Vims ~11.15 dBVims ~10.85 dBVmns
& dBVrms 28184 Vims 8.85 dBVms 9.15 dVims
27 dBv¥mms 22 387 Vims 2685 dBVrms 27.15 dBVims
Flatness Relative to 1 kHz.  CHANNEL 1
Range AC Calibrstor Signal Measured Valus Lower Limil Upper Limit
Setting Ampiitude Fraguency
—11 dBVrms 028184 Vrms 49 Kz -028 02 ®
9 ddVrms 2.8184 Vs 494z -0.28 B2d
27 dBVms 22 387 Vms 4 kHz ~0.2 &8 Dz2d
9 BVrms 28184 Vms 99 kHz 0.2 &8 g2®
27 dBvims 22,367 Vrms 09 kHz -0.2d8 0.2 8
CHANNEL 2
Ranpe AC Calibrater Signat Hensured Value Lower LimR Upper Limit
Setting Amplitade Froguency ot iz
dB¥ms
—11 dBVrms 0.28184 Vrms 48 kHz ~(.2d8 02&
9 dVrms 28184 Yrms 49 ~02@8 028
27 oBvims 22,387 Vims 491y ~0243 0.28
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" Operation Verification Test Record

5. Amplitude and Phase Match

Freguency Slart Ranpe Measurament. Ampiitude
Span Frequency Setting Peak Amplitude  Minintum Amplitude Limits
6.4 kHt 80 Hz ~23 BVrms (4@
6.4 kHz 3.84 Hr 1 dBVrms 0408
51.2 kHz QHz 7 dBVims +04 48
Measuremont Phzse Limits
Peak Phass Minimum Phase
+1.0°
x1.0°
+1.8°
7. Frequency Accuracy
Signal
Freguency Hz Lower Limit Hr Upper Limit Bz Measured Valus
166 ¥z 939,957 ki 100.003 Wiz
9. Single Channel Phase Accuracy
Relative to external trigger (TTL Lavel)

Signal Trigger Measured Value
Freguency Slope Lowrer Limit Upper Limit Channet 1 Channs! 2
10.24 kHz Positive ~84° ~86°
10,24 kHz Negative 8g e 84«
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Operation Verification Test Record

13. Nolse and Spurious Signal Level

Range: —51 dBVrms

Spurious Signals:
Start Fraquancy Measored Value ] Speciiication
Frequency Span Channel 1 Channed 2
160 Hz 200H | <~121 dBVims
3B0Hz 200H <—~121 @Vims
560 Hz 2004z <~121 dB¥ms
760 Hz 200 #z <121 dBVrms
1.28 iz - 1.6 <—121 gBVrms
24 1614 <121 gBVrms
Mk 16kHz - <—12t gBVms
M2K0 - 16kK ' <-121 @®Vms
45 K 1.6 kHz <121 dBVrms
61 KH: 1.6 Kz <121 dBVIms
B8 Kz 1.6k <—121 dBvrms
T4 Kz 1.6%H: < =121 divVrms
76 iz 1.6¥Hr <121 dVrms
82 kHz 1.6k <~12] dBVmms
100 kHz 15k | <—121 dBVmms
Noise Level:
Range: ~51 dBVims
Stan Frequency Measured Value Speclication
Fraquancy Span Channed 1 Chamned 2
160 Hz 12.8 kHz <130 BWH
1.28 4z 50 iz <—140 dBW Hz
1.26 Kz 100 kHz <~140dBWHE
15. Source Residual Offset
Souree Laved Ypk Lower LImit Upper Limit Mzazured Value
0.00125v ~B8.875 mV 8.075mV-
&Y ~308.0 mV 388.0mV
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Operation Verification Test Rocord

16. Source Amplitude Accuracy and Flatness

- Amplitude Accuracy at 1 kiz:
Soarce Level Ranpe Ssiting Lowes Limit Uppar Limit Source Amphtode
Vik ¥pk Vak Vpk Mensured Yalus
ALY 0.1V 96.0 my 104 mY
3V 3V 2.88v 3.2V
8Y 5V 4.8V 8.2V
Flatness Relative to 1 iz
Signal Measured Relative ' Anplitude
Freguency Yalue Limbs
dB
1 kHz
10 kHz *+t dB
50 kHz +1 dB
99 kHz +1 dB
17. Source Output Distortion
- Sewes ]
Frequency Feak Distortion Yajus Specificslion
10 kHz <80 dBe
100 kHz <40 dBc
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HP 35860A Performance Test Record

HP 35660 Tested by

Serial No.

Customer Name

Repair Order No.

Date

Temperature

Relative Humidity

instruments Used:
AC Calibrator
Model

Serial No.

Frequency Synthesizer
Model

Serial MNo.

Digital Voltrneter
Model

Serial No.

Cther

Other
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Performance Test Record

1. Self Test
Pass Fall
2. DC Offset
Range Settlng Heazured Value Specification
Charmet Charnel 2
—51 dBYrms <71 dBVrms
=35 dBVrms <~85 dBVrms

3. Amplitude Accuracy and Flainess

Full Scale Accuracy at 1 kHz:

Range AC Cailbrelor Msasured Valus
Setting Amplitude Lovenr Limit Upper Limit Charnd 1 Chamnel 2
=51 dBVims 28184 mVms ~51.15 Bvims - 50.85 gBvims
~43 dBVims 7.0785 mvrms —43.15 @Vms ~42 88 dBVrms
=35 dBVims 17.763 mvrms ~35.16 dBvmms —34.85 &Bvims
- 27 dBVms 44,688 mvims ~27.15 dBVms —26.85 dBVims
11 dBvims 0.2B184 Vrms ~11.15 dBVrms ~10.85 dBVims
1 dBVrms 1.1220 Vs (.85 dVims 1.15 &Bvims
§ dBVmns 2.8184 Vrms §.85 dBvrms 9,15 dBVIms
18 dBVims B.9125 Vims 18.85 dBVrms 1815 ®Vms -
27 6BVims 22.387 Vrms 25.85 dBVrms 27.15 dB¥rms
Flatness Relative to 1 kHz:  CHAHNEL 1
Range AL Calibrator Signal Measured Valse Lower Limit Uppat Limkt
Setting Ampiftede Frequency
~11 d8Vims 0.281B4 Vims 49 kHz ~0.28B 0248
9 Byrms 2.8184 Vrims 49iHz ~0.28 0.2d8
27 dBvms 22387 Vrms 49 ¥Hz —~0.28 02
9 BVmms 2.8184 Vrms 98 kHz 028 0.2 &8
27 dBvrms 22.387 Vrms 98 kHz -0.208 028
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/ performance Test Record

3. (continued)

CHANKEL 2
Range AC Cajibestor Slgna Measured Valae Lower Limit Upper Limid
Setting .- -Ampliiude Frequency 2t khz
dBVrms
~11 dBVrms 0.28184 Vims 49 kHz -0.2d8 D2d
g dBVrms 28184 Vs 49 kHz -0.248 0.28
27 dBVms | 22387 Vrms 48 Kz ~02 8B 028
4. Amplitude Linearity
Linearity at 1 kMz, +27 dBV Range
AC Caltbrator Lowar Limit Lipper Linlt ‘ Measured Yaloe
Ampiituada Channel 1 Channel 2
7.0795 mVrms —72.52 dfVims - 3713 dBVnns
35.481 mVrms ~31,01 dBVims ~27.37 dBvVrms
017783 Vrns —15.40 BVms —14.53 dBVims
089125 Vrms ~1.217 dBVrms —0.786 BBVims
4.4687 Vims 12.84 dBVims 13,16 BVms
22.387 Vrms 26.85 dBVms 27.15 BVims
5. Amplitude and Phase Match
Fraquancy Start Ranei Measurement Ampittude
Span Fragquency Setling Peak Amplitude  Minimum Amplitude Limits
6.4z 80 Hz ~23 cBVims 048
6.4 kHz 384Kz 1 d®BVims =040
51.2KHz OHz 7 &Vms =04 B
Measurement Phase Limis
Peak Phase Mislmum Phase
£1.0°
*10°
*18°
6. Anti-alias Filter Response
Measured Vaine Spacification
Frequency Frequency Chahnet 1 Chanped 2
162,144 iHz 100 kHz <79 dBVims
81.072 kHz 50 kHz <-78 dB¥rms
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Performance Test Record

7. Frequency Accuracy

Signal
Fregquency He Lower Liml{ Hz Upper Limit e Measured Value
100 ki 9,597 kHz 100,003 kHz
8. Input Coupling Insertion Loss
Channsi 1 Channat 2
nasrtien Loss Spesification Insertion Loss Specilication
de — at dc ~ a
<3 @ <3dB
9, Single Channel Phase Accuracy
Relative to-external trigger (TTL Level}

Signal Trigger ' Measured Value
Fraquency Slepe Lower Limit Upper Limit Channel 1 Channel 2
10.24 kiz Positive —84 ° ~B5°
10.24 Kz Negative 86 * 94°

10. Input Impedance
Resistance Measuremert: -
Mieasursd Value
Range Sstting Lewer Limit Upper Limht 1
27 gBvmms 0.800 MO 110 M0
9 BVims 0.900 MO 1100M0
11 dBVrms 0.800 MQ 1.100 MO
Capashtance Measurement
Channel 1
Vin = Vrms
Ve = Vims
Channel 1: 100 kHz
~12f Vin
£=158 e =&
(¥ -2)
Channel 1 SpecHication
Measutet Value = of <100 pF
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Peorformance Test Record

10. {continued
¢ ued) Channel 2
Vin = ' Vrms
Ve = Vrms
Channel 2; 50 kHz
-12{ Vin
C=338 AL
(=-2)
Channei 2 Sneclication
dleasured Valte = pF <100 pF
11. Harmonic Distortion
Range:1 dBVrms
Signal Harmaonie Measured Value
Froquency Fregqueney Channe! 1 Chamel 2 Specifleation
24,66 Hx 4902 kHz ' <—B8 EVrms
16.64 }Hz 4082 KHz < ~£9 dBVrms
40,92 kHz 90.84 kHz < -59 dBVms -
2By 99.84 Kz < —58 BVms
24.96 WHz 99.84 kHx < --§8 dBVrms
18,97 ki £9.84 ¢tz < =58 dBVrms
12. Intermodulation Distortion
Input Amplitudes: 7 dBVrms (—6.02 dBis)
Inpit Range: -1 dBVrms
Harmeonic Measured Valus Specification
Fregquency Channet 1 Chanmel 2
2025 kHz <71 dBVms
30.50 kiz __<—7i &BVrms
1 kHz <71 dBVims
50 kHz <—7{ dBV¥ms
10kHz <~71 dBVims
79kHz < ~71 d@Vms
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Performance Test Record

13. Noise and Spurious Signal Level

Range: 51 dBVrms
Spurious Signals:
Stanl Fraguancy Weasurod Yalue Specification
Fraqusnoy Span Channel 1 Channe! 2
160K 200 Hz <—121 dBVmns
3604 201 ' <12t dBVITS
S0 Hy X0 Hz <121 dBVrms
60 e 200 Hz <121 dBVrms
1.28 kHz 1.6 Kz <121 o8V
24 iz . 164z <— 12t dBVims
30 k2 1.6 kHz <121 dBVrms
HIxHr 15 kHz <-121 dBVrms
48kHz 1.6 kHz <~121 dBVrms
1 kHz 16 KHz <—121 drms
68 kHz . 16k ‘ <-—121 &BVms
T4z 1.6 kHz <—121 g8Vims
76 kHx 1.6 iz <—121 &Vims
o2k 1.6 kHz <— 121 &EVms
100 Kz 15Kz <121 JBVIms
Noise Level:
Rargie: —51 dBVims
Start Frequency ' Mezsured Yalue Spactfication
Froquency Span Charrml 1 Channe! 2
160H 128 kHz : <~130dBWHZ
1.28 k0 Bk <340 BWHL
1.28idz 100 Kz ; <140 gBWHE
14. Cross Talk
Mezsursment Measured Vaive Spatitication
Channel 2~ 10 ~ Charnel <121 dBVrms
Channed 1 ~to - Charnat 2 . <121 dBVims
Source ~ 1o - Inptat <121 dBVrms
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Performance Test Record

15, Source Reéiduai Offset

Source Level Vok Lower Limit Upper Limk Measured Value
0.00125V —8.07% mV 8.075 mvV
5 —308.0 mv 080mv

16. Source Amplitude Accuracy and Flatness
Ampitude Acouracy at T kHz,

Source Level Range Selling Lower Limi Upper Limit Seurge Ampiitude
Vpk Yk Yok ¥Ypk Messured Velue
0.1y A 96,0 mV 104 mV
3y 3V 2.88v 312V
5V sV 4.8V 52y
Flatness Relative to 1 kHz:
Signal Measured Relative Amplituds
Frequency . Value Limis
) ¢8
1 kHz .
10 kHz %1 d8
50 kHz +1dB
89 kHz . +1 4B

17. Source Output Distortion

Source
Freguency Peak Distortion Value Specificetion
10 kiHz <60 dBe
100 kHz <=40 dBe

18. Source Qutput Resistance

Ri =
¥i = vims
V2 o= Vrms

V2 — 1
Rs = Rt | ==
vi

Speciication
Measured Value = 0 <50}
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Operation Verffication Tesls
and Performance Tests

1. Self Test

The self test checks the measurement hardware in the HP 35660A. No performance tests
should be attempted until the analyzer passes this test. The self test takes approximately -
one minute to complete, and requires no external equipment.

Procedure

NOTE All tests must be performed with Automatic Calibration ON. When the instrument
powers up, AUTOCAL s ON, do not tum it off.

1. Press the HP 35660A keys as follows:

< Preset >

< Speciel Fetn >
[ SELF TEST]
[ TEST L0G]
[ RETURN ]
[ CLEAR TEST 106 ]
[ LONG CONF TEST]
[ sTART]

2. When the self test finished, check that all the tests have passed. Enter results
on the test record.

If This Test Falis

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following seetions in the HP 35660A Service Manual:

Section VIl — Service; Assembly Level
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Dpsration Verification Tests
and Performance Tests

2. DC Response

This test measures the level of residual de offeet generated within the HP 35680A.

Procedure

NOTE All tests must be performed with Autematic Calibration ON. ‘When the instrument

powers up, AUTOCAL is ON, do not tum it off.

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3.3,

DYNAMIC SIGNAL ANALYZER

i

: JETEIIS Bttt
1 (I Bt
T [N 0 - DS R PR
= T
(s e o) OF Ot chan 2
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Operation Verification Tests
and Performance Tests

2. Press the HP 35660A keys as follows:

« Presat >

< Fomnat >
[ UPPERADWER ]

< Meas Type >
[ 2 CHANNEL 51.2 kz ]

< lnpt >
[ CHANNEL 1 SETUP] [AC/DC 1 [ RETURN ]
{ CHANNEL 2 SETUP ] [ACDC ]

< Freg >
[SPAN]< 3> < >< 2> ]

< Average >
[ AVERAGE ON/0FF ] [ NUMBER AVERAGES ] < 2 > [ENTER]
[ 5AST AVG ON/OFF]

< Active Trace > ( this activates trace B)

< Meas Data >
[ SPECTRUM CHANKEL 2]

< Active Trace > { this activates trace A)

3. For each of the range settings listed below, perform steps a through ¢

Range
Setiing

-51 dBVms
-35 dBVrms

a. Press the HP 35660A keys as follows:

< Input >
[ CHANNEL 1 RANGE ] {to range setting in table)
[ CHANNEL 2 RANGE ] (o range setting in table)

< Start >

< Marker >
[ COUPLED OH/OFFTEXENTRY I < 0 > [Hz]

b. Record the “A Marker Y-” reading on the test record for the channel 1
measured value. '

¢. Record the “B Marker Y:” reading on the test record for the channel 2
measured value,
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' “peration Verfication Tests
and Performance Tests

If This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following sections in the HP 856604 Service Manual:

Section Il — Adjustmeris
DC input Offset Adjustment
ADC Offset and Reference Adjustment

Section VIl — Service:Assembly Level
Ong or more of the following is the most likely cause of the

analyzer's faijlure;

A3 Input 1
Ad Input 2/ADC
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Operation Verification Tests
. and Performance Tesls

3. Amplitude Accuracy and Flatness

This test determines amplitude accuracy and flatness for both channels of the HP 35660A.
Using a frequency synthesizer and ac calibrator, a signal with an exact amplitude is

input to both channels and measured. The amplitude of each channel is then compared
to specifications.

Procedure

NOTE All tests must be performed with Automatic Calibration ON. When the instrument
- powers up, AUTOCAL is ON, do not tumn it off.

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.

AC CALBRATOR PHASE LD

|

? RO | FREQUENCY SYNTHESIZER
; REAR PANEL VEW %l R ] et f
£ { .
%|l 3;;;;;;_4_;3; it i’J -
VW lssssiahg () Do
- o g s 4
B R
. o 40
BNC/BNC / \‘

DYNAMIC SIGNAL ANALYZER

FRONT FANEL VIEW
S o §
(&2
© g g
= 5421 393
) = Io0CkgEEs
— J.JJJI-J-:.-#-:
@@@@ OQS\O St - CHAN 1
12 ek’ —— CHAN
e I B I e e PR :
CUTPLY
snmcs—/
bt et i ¢ e — ] EQUAL
i LENGTH
BRC/ENC
GRDU’\?T
mﬁ PN b &MTEE
; £ TO F BARREL

|_BNC/DUAL BANANA
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'Operaﬁon Verification Tests
ang Performance Tests

2. Configure the fre@uency synthesizer and the ac calibrator as follows:

Frequency Syntheslzer
Mode ............ciivinns, 2 Channel
FUnclion .....ociveevinnnaa Sine Wave
. Frequency ChanA).......... 1 kHz
Amplitude (Chan a} .......... 0.5 Vrms
Phase ........oovviiinanes 0°
doOffset.....oovivnnivnnns ov
Modulation .........c...0 0 OFF
SWEBD ...t OFF

3. Press the HP 35660A keys as follows:

< Presst >

< Format > .
[ UPPERA.OWER

< Meas Type >
[ 2 CHANNEL 51.2 kHz ]

< Active Trace >( this activates trace B)

< Meas Data >
[ SPECTRUM CHANNEL 2}

< Active Trace > ( this activates trace A)

< Freq >
[sPAN] < 1> <.> < 6> [kiz]
[CENTER] < 1> [KkHz]

< Input >
[ cHARNEL 1 sETUP] [ ACADC]
[ RETUAN ]
[ CHANNEL 2 SETUP ] [AC/DG ]

< hverage >
[ AVERAGE QH/0FF ]
[ NUMBER AVERAGES] < 4 > [ENTER]
[ FAST AVG OR/OFF ]

< Marker >
[ COUPLED ON ]

312

AC Callbrator:

Frequency ... .oovevanens 1 kHz
Amplitude ................ 2.8184 mVrms
Voltage .. ... oo eiieneneen OFF

EMOF ..ovviiiinenanasnes %

R17:" 1411 y

MOOE ...cviiiiiiinnnas OPER

Controd . ... LOCAL
Phaseltock ..........cvuvi ON

SBMBE ... . e INTERNAL



Operation Verification Tests

and Performance Tests

4. For each of the range settings listed below, perform steps s through e:

Use for Operation Verification

Use for Performance Test

Range AC Calibrator
Sefting Amplitude
-51 dBVrms 2.8184 mvrms
~43 dBVms 7.0795 mVrms
~35 dBVrms 17.783 mVrms
=27 dBVIms 44,668 mVrms
-11 dBVIms 028184 Vrms
1 GBVims 1.1220 Vims

9 dBvrms 2.8184 Vs
18 dBVims 8.9125 Vims
27 dBVrms -22.387 Vrms

a. Press the HP 35660A keys as follows:

< tnput > ‘
[ CHANNEL 1 RANGE ] (to range setting in table)
[ CHANNEL 2 RANGE ] (to range setting in table)

< Marker>
[ MARKER TO PEAK ]

b. Set the ac calibrator to the amplitude in the table.
¢. Press the HP 356604 keys as follows:
< Slart >

< Bcale >
{ AUTO SCALE ]

< Active Trace > { this activates trace B)
{ AUTO SCALE ]

d. Record the “A Marker Y:” reading on the test record for the channel 1

measured value.

e. Record the “B Marker Y:” reading on the test record for the channel 2

measured value.
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"'.Operation Verification Tests

. and Performance Tests

5. Amplitude flatness is measured at several frequencies relative to 1 kHz, For
each range listed below, perform steps a through m:

Measurement Range Signal AC Calibrator
Type Setting Frequency Amplitude
2 CHANNEL -11 dBVims 49 kHz 0.28184 Vrms
2 CHANNEL 9 dBVrms 48 kiMz 28184 Vrins
2 CHANNEL 27 dBVrms 49 kHz 22.387 Vrms
TCHANNEL 9 dBVrms 93 kHz 2.8184 Vrms
1 CHANNEL 27 dBVIms 99 kHz 22.387 Virms

a. Set the ac calibrator to 1kHz, amplitude 0.28184Vrms
b. Set the frequency synthesizer to 1 kHz
¢. Press the HP 35660A keys as follows:

< Meas Type > (to measurement type in teble)

< input >
{ CHANNEL 1 RANGE ] (to range setting in table)
[ CHANNEL 2 RANGE ] (to range setting in table)

< Freg >
TCENTER] <1 > [ k2]

d. Set the ¢ calibrator to the amplitude in the table.
e. Press the HP 35660A keys as follows:
< Start >

<< Marker >
[ MARKER 70 PEAK I[ OFFSET ]
{ OFrSETON I OFFSET ZERD ]

< Active Trace >
[ OFFSETOM ]
[ OFFSET ZERD ]

f. Set the ac calibrator to the signal frequency in the table.
£ Set the frequency synthesizer to the signal frequency in the table.
h. Press the HP 35660A keys as follows:.

<< Freg >
[ Center ] (to signal frequency in table)

< Start >

< Marker >
[ MARKER YO PEAK ]
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Oparation Verification Tests
and Performance Tests

i. Record the “A Offset Y:” reading on the test record for the channel 1
measured value.

j- When a two channel measurement is done, record the “B OffsetY:”
reading on the test record for the channel 2 measured value,

If This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have &
qualified service technician see the following sections in the HP 35660A Service Manual:

Section Hi — Adjustments
Second Pass Gain Adjustment
ADC Offset and Reference Adjustment
Filters Flatness Adjustment
Common Mode Rejection Adjustiment

Section VII — Service: Assembly Level
One or more of the following Is the most likely cause of the
analyzer's failure:

A3 Input 1
Ad Input 2/ADC
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" Operation Verfiication Tests
and Performance Tests

4. Amplitude Linearity

This test determines the amplitude linearity for both channels of the HP 356604, Using a
frequency synthesizer and ac calibrator, a signal with an exact amplitude is input into both
channels and measured. The amplitude measured is then compared to specifications.

Procedure

NOTE All tests must be performed with Automatic Calibration ON. When the instrumert

powers up, AUTOCAL is ON, do nottum it off,

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.

AC CALBRATOR for 2| FREQUENCY SYNTHESIZER
REAR PANEL VIEW i TR ] 5
T
Hl KL I I R AT APERPSPINE SC N
i I PO i g
1 o oo N
of |1 L, 00T N
i kot ded O /@.\O
L 3
’ BNOBNC \\
CHAN
DYNAMIC SIGNAL ANALYZER
FRONT PANEL YEW
wrod .J..J_:l
D.‘l @ | O |
© el L] | B
S I o
° =305
ol wd F TR
0006 o@}‘. ““"'J.J..!J'/—-c#ww
......____._._._.__._..,.__ {.J Tt O' {HAN 2
DUTRUT
SME—/
T e EENTH
GROUND FBNUBNC
WCMN ‘\*BM TEE
\FTGFSARREL

\BNC/DUAL BANANA
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Operation Verification Tests
and Performance Tasts

2. Configure the frequency synthesizer and the ac calibrator as follows:

Frequency Syntheslzer:

Mode .....ovveeiiiirieas 2 Channel
Fundion ..........coeuven Sire Wave
Frequency (ChanA) ......... 1 kHz
Amplitude (Chan A} ......... 0.5 Vims
Phase .......c.covenennnne 0°
deOffset .......oviiinen ov
Moddation ................ OFF
Sweep .. ... i OFF

3. Press the HP 35660A keys as follows:

< Preset >
< Format >
[ UPPERAOWER ]

< Meas Type >
{2 CHANNEL 51.2 kHz )

< Active Trace >( this activates trace B)

< Meas Data >
[ SPECTRUM CHANNEL 2 ]

< Active Trace > { this activates trace A)

< Freg >
[sPAN] <i> <. > < 6> [kiz]
[CENTER] < 1> [ kHz]

< Marker >
[ COUPLED ORNOFF] <1 > {kHz]

< Average >

AC Caiibrator:

Comtrol ... LOCAL
Phaselock ............... ON

SONSE . chei i i INTERNAL
Mode ........c...oiahnn OPER
Frequency ..... e 1kHz
Ampiitude .. ... . e 7.0785 mVrms

[ AVERAGE ON/OFF ] [ NUMBER AVERAGES ] < 4 > [ ENTER]

[ FAST AvG DN/OFF ]
<< input >

[ CHANNEL 1 RANGE] < 2> < 7> [ dBVims ]

[ CHANNEL 1 SETUP ] [AC/DC ] [ RETURM ]

[CHANNFL 2 RANGE] < 2> < 7> [ dBYmms ]

[ CHANNEL 2 SETUP ] [ACG/DC ] [RETURN ]
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" Operation Verification Tests
and Performance Tests

4. For each of the calibrator amplitude settings listed, perform steps & through d:

AC Calibrator amplitude

7.0795 mVrms
35.481 mVmmns
0.17783 Vims
0.89125 Vims
4.4667 Vims
22.387 Vrms

8. Set the ac Calibrator to the amplitude in the table.
b. Press< Stant >on the HP35660A. '

¢. Record the “A Marker Y:” reading on the test record for the channel 1
measured value.

d. Record the “B Marker Y:” reading on the test record for the channel 2
mesasured value,

If This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following sections in the HP 856604 Service Manual:

Section {ll — Adjustments
Second Pass Gain Adjustment
ADC Cifset and Relerence Adjustment
Filters Flaness Adjustment
Common Mode Rejection adjustment

Section VIl — Setvice: Assembly Level
One or more of the following is the most kely cause of the
analyzer's failure:

A3 Input 1
A4 Input 2/ADC
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4. For each of the calibrator amplitude settings listed, perform steps a through d:

- AC Calibrator amplitude

7.0785 mvrms
35.481 mvrms
0.177683 Vs
0.89125 Vs
44667 Vrms
22.387 Vrms

a. Set the ac Calibrator to the amplitude in the table.
b. Press< Start >on the HP356604. '

e. Record the “A Marker V" reading on the test record for the channel 1
measured value.

d. Record the “B Marker ¥:” reading on the test record for the channel 2
measured value. :

if This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following sections in the HP 356604 Service Manual:

Saction il — Adiustments
Second Pass Gain Adjustment
ADC Offset and Reference Adjustment
Fiiters Flatness Adjustment
Common Mode Rejection adjustment

Section VIl — Service: Assembly Level
One or more of the following is the most likely cause of the
analyzers fallure:

A3 input 1
A4 input 2/ADC
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2. Press the HP 35660A keys as follows:

< Preset >

< Format >
{ UPPER/LOWER ]

< Meas Type >
[ 2 CHANNEL 5%.2 kHz 3

< Window >
[ UKIFORM ]

< input >
[ CHANNEL 1 SETUP] [AC/DC T [ RETURN 1
[ CHANNEL 2 SETUP ] { AC/DC ]

< Average > .
[ AVERAGE OH/OFF ] [ NUMBER AVERAGES 1< 1 > < 6 >[ENTER]
[ FAST AvG ON/OFF ]

< Source >
{ SOURCE OM/OFF ] [ PERIODIC CHIRP ]

< Trigger >
{ SCURCE TRIGGER ]

<< Meas Data >
[ FREQUENCY RESPONSE ]

< Scaig > o
[ CENTER REFERENCEJ< 0>[dB]

< Active Trace >{ this activates trace B)

< Meas Data >
[ FREQUENCY RESPONSE ]

< Trace Type >
[ PHASE ]

< Active Trace >( this activates trace A )

‘3. For cach of the frequency éettings shown, perform steps a through h to
measure the amplitude match:

Frequency Start Range Source
Span Frequency Setting Level
6.4 kHz 80 Hz -23dBVms | -23dBVims
6.4 kHz 3.84 Hz 1 dBVrms 1 dBVims
51.2 kHz OHz 7 dBVrms 7 dBVims
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8. Press the HP 35660A keys as follows:

< Freq >
[ sPAN] (to frequency span in table)
[ 51ART ] (to start frequency in table)

< input >
[ CHANNEL 1 RANGE ] (to range setting in table)
[ CHANNEL 2 RANGE ] (to range setting in table)

< Sourge >
[ LevEL ] (o source level in table)

< Start >
When the average is complete press:

< Marker >
[ MARKER TO PEAK ]

b. Record the “A Marker Y:” reading on the test record as the peak
amplitude measurement.

¢. Press the HP 35660A keys as follows:

< Marker >
{ MARKER TO MINIMUM ]

d. Record the “A Marker Y:” reading on the test record for the minimum
gmplitude measurement. '

e. Press the HP 35660A keys as follows: k
< Active Trace >{ this activates trace B)

< Marker >
[ MARKER TO PEAK ]

f. Record the “B Marker Y:" reading on the test record as the peak phase
measurement.

g Press the HP 35660A keys as follows:

< Marker >
{ MARKER TO MINIMUM ]

< Active Trace >{ this activates trace A )

h, Record the “B Marker Y:” reading on the test record as the minimum
phase measurement.
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If This Test Falls

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following sections in the HP 35660A Service Manual:

Bection il ~ Adjustments
Second pass Galn Adjustment
ADC Offset and Reference Adjustment
Filters Flatness
Common Mode Rejection Adjustment

Section Vit — Service: Assembly Level
One or more of the following is the most likely cause of the
analyzer's failure: : ‘

A3 Input 1

Ad Input 2/ADC
A1 Digitat Processor
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6. Anti-Alias Filter Response

This test measures the ability of the 50 kHz and 100 kHz low pass anti-alias filters to reject
frequencies caused by aliasing. Alias frequencies occur when the difference of the input
gignal frequency and the HP 35660A’s sample rate both fall within the frequency range of
interest. Using a frequency synthesizer, a signal known to cause an alias frequency is input
to the HP 35660A. The HP 35660A then measures the alias frequency to determine how well
the alias frequency was rejected.

Procedure
NOTE All tests must be performed with Automatic Calibration ON. When the instrument
powers up, AUTOCAL is ON, do not im it off.
NOTE The HP 35660A may produce some spurious signals in the 0 to 100 kHz span.,
Ignore signals at frequencies other than those listed in the table when performing
this test.
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1. Connect the test equipment as shown in the following illustration. For specific
information sbout required test equipment see Table 3-3.

DYNAMIC SIGNAL ANALYZER

FREQUENCY SYNTHESIZER = @ 533
RPN 1 i I e I | wd ok
- T4l 22
e w, w e . .. A b
ot Tl } “j! dhad i:j . i ad ol ok d
I Ll o @ ot — jjjj i
R R W'

2. Configure the instruments as follows:

Frequency Synthesizer:

Mode ........ e s eaaeaeas . . 2 Channel
Fungtion ....... Cerreaaaes PP SINE WAVE
Frequency (ChanA) .......... .00 + . BO kHz
Amplitude (Chand} ................ 354.8 mVrms
Phase ............... Cheerenaeas o

deOffsat ........... e era e ov
Modulation ........ cherrnasaraas., OFF

T o OFF
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3. Press the HP 35660A keys as follows:

< Preset >

< Format >
[ UPPER/LOWER |

< inpit >
[ CHANNEL 1 RANGE ] << =8 >[ dBvrms ]
[ CHANNEL 1 SETUP T [AC/DCT [ RETURN ]
[ CHANNEL 2 RANGE J< +8 > [ dBVims ]
foHANNEL 2 sETUP ] [ AC/DE ]

< Window >
[ HANNING 1

< Freq >
[sPANI< 1> <. ><8> [z]
[CenTiR]< 8> < 0> (k2]

< Marker >
[ MARKER TO PEAX ]

4. Adjust the amplitude of the frequency synthesizer until the Y marker reads
-9 £0.1 dBVrmes.

5. Set the frequency synthesizer to 162,144 kHz.
6. Press the HP35660A keys as follows:

< Average >
[ AVERAGE ON/OFF ]
[ NUMBER AVERAGES 1 <1 > < 6>
[ENTER ]
[ FAST AVG ON/OFF ]

< Freg > .
[START]< 8 > < 9 >[kiz]

< Start >

<< Scale >
[ AUTD SCALE ]

< Marker >
<1><0><0>[kiz]

7. Retord the “A Marker Y:” reading on the test record for the channel measured

value at 100 kHz.
8. Set the frequency synthesizer to 81.072 kHz.

3-25



}peration Verffication Tests
and Performance Tests

9. Press the HP35660A keys as follows:
< freq >
[CENTER] < 5> < 0> [Khz]

< Meas type >
[ 2 CHANNEL 51.2kHz ]

< Active Trace >{ this activates trace B)

< Meas Data >
[ SPECTRUM CHANNEL 2]

< Active Trace > ( this activates trace A)
< Start >(Wait until measurement is finished before proceding)

< Scale >
[ AUTO SCALE T

< Active Trace > ( this activates trace B)

< Scale >
[ AUTO SCALE ]

< Marker >
[CouPLED ON/OFF] <85> < 0> [Kiz]

10. Record the “A Marker Y- reading on the test record for the channel 1
measured value at 50 kHz.

11. Record the “B Marker Y:” reading on the test record for the channel 2
measured value at 50 kHz.

If This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following sections in the HP 35660A Service Manual:

Section It — Adjustments
Filters Flalness Adjustment

Section Vit — Service: Assembly Level
One or more of the foi!owmg is the most fikely cause of the
analyzer's failure:

A3 Input 1
Ad Input 2/ADC
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7. Frequency Accuracy

This test uses a frequency synthesizer to measure the frequency accuracy of the HP 35660A.

Procedure

NOTE All tests must be performed with Automatic Calibration ON. When the instrument
powers up, AUTOCAL is ON, do not tum it off.

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.

DYNAMIC SIGNAL ANALYZER

FREQUENCY SYNTHESIZER ~ {220
) p
J o 2% V) I P A [ R | ey
. = Zad4f ods
it et ji_j:]! e ;: LA = JJjJ'
A i .J-:-i-m
Sy e T et ol 2 ~ m ‘
, RN @ e 3 ddad b CHAN 1
PSR S e q O 7 o *o
\\-CWA (_‘}
59 OHH
FEEDTHROUGH
TERMNATION
i BNC/ENC
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2. Configure the instruments as follows:

Frequency Synthesizer:

X T - 2 Channel
FUNCHON . oiiiiiiineie i iranonss Sine Wave
Frequency (ChanA} ............ ... 100 kHz
Amplitude (Chand) ...........0000 1 Vrms
PHase .....coevivevnnnrernnescnss 0°
deOffset ... iiiiniiii it ov
Modulation .......coiiiiiasiieaas OFF
SWEBP ...t OFF

3. Press the HP 35660A keys as follows:

< Preset >

< Input >
[ CHANNEL 1 RANGE J< 1 >[ dBVms ]
[ CHANNEL 1 SETUP ] [AC/DC T [RETURN)
< Freq > .
[sPAN]<1><0><0>[Hz]
[CENTERl <1><0>< 0> [ k]
< Window >
[ HANNING ]

< Average >

{ AVERAGE ON/OFF ] [ NUMBER AVERAGES ] < 2 >[ ENTER]
[ FAST AVG ON/OFF ]

< Start >
When the measurement is finished,

4. Press the HP 35660A keys as follows:

< Marker >
[ MARKER TO PEAK ]

5. Record the X marker reading as the measured value on the performance
test record.
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if This Test Falls

If this test fails, contact your loeal Hewlett-Packsard sales and service office or have a
qualified service technician see the following sections in the HP 35660A Service Manual:

Section il ~ Adjustments
Frequency Reference Adjustment

Saction Vil — Service: Assembly Level

One or more of the following is the most likely cause of the
analyzer's failure:

A1 Digital Processor
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8. Input Coupling Insertion Loss

This test measures the input coupling insertion loss (caused by ac coupling capacitors) of the

HP 35660A. The amplitude of a 1 Hz signal is measured in both ac and de coupled modes and
the values are used to determine insertion loss.

Procedure

NOTE Ali tests must be performed with Automatic Calibration ON. When the instrument
powers up, AUTOCAL is ON, do not tum it off.

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.

DYNAMIC SIGNAL ANALYZER

FREQUENCY SYNTHESIZER =
—d
<3 [T ] 12 Ju]
e
St I Y _:3[ ki i...,é Pt —
I R 2 -
S5 el 3 (@ = —
. g o : 3
bt O Q O "
N CHAN A
B0 OHM
FEEDTHROUGH
TERMENATION
| eermne




Operation Verification Tests
and Performance Tests

2. Configure the instruments as follows:

Frequency Synthesizer:

1 T o - SO 2 Channel
FUNCHOM Lo ee e s e vnencnracnranns Sine Wave
Frequency (ChanA) ................ 1 Hz
Amplitude [ChanA) ...........ovh s 1 Vrms
Phase........... e o°
doeOffset ...l s e ov
Modulation . ...... .o iviiinnaan OFF
SWEBD .. .vvr it ir e ee OFF

3. Pressthe HP 35660A keys as follows:

< Preset >

< Format >
{ UPPER/LOWER ]

<< Meas Type >
[ 2 CHANNEL 51.2 kHz ]

< Window >
[ HANNING ]

< input >
[ CHANKEL 1 RANGE } < 1 > [ dBVims ]
[ CHANNEL 1 SETUP ] [ AG/DC ] [RETURN]
{ CHANNEL 2 RANGE ] < 1> [dBYms]
[ CHANNEL 2 SETUP ] [AC/IC] [ RETURN]

<< Freq > .
[sPAHl< 1 > < 0> < 0> H]

< Average >
[ AVERAGE OM/OFF ] [ NUMBER AVERAGES] < 4 > [ ENTER]
[ FAST AVG ON/OFF]

< Active Trace > ( this activates trace B)

< Meas Data >
[ SPECTRUM CHANNEL 2]

< Start >

< Sgake >
[ AUT0 SCALE ]

< Active Trace > ( this activates trace A)

< Scake >
[ AUTO SCALE ]

< Marker >
{ couPLED ON/OFF] < 1> [Hz]
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4, Measure the relative value between ac and de coupling for channel 1 and 2 by
performing step a through d:

a.

When the measurement is finished, press the HP 35660A keys as follows:

< Marker >
[ OFFSET ]
[ OFFSET ON ][ OFFSET ZERQ ]

< Active Trace > ( this activates trace B)
[ GFeSET ON J[ OFFSET ZERO ]

Press the HP 35660A keys as follows:

< lnput > '
[ CHANNEL 1 SETUP ] [ AC/DC ] [ RETURN ]
[ cHANNEL 2 sETUPT [AC/DC]

< Start >

When the measurement is finished, record the “A Marker Y:” readingon
the test record for channel 1, Insertion Loss.

. Record the “B Marker ¥:” reading on the test record for channel 2,

Insertion Loss,

If This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following sections in the HP 35660A Service Manual;

Section il — Adjustments
None

Section VIl — Service: Assembly Level
One or more of the following is the most likely cause of the
analyzer's failure:

A3input 1
A4 Input 2/ADC



9, Single Channel Phase Accuracy

Operation Varification Tests
and Performance Tests

Procedure

This test measures the phase accuracy of the HP 35660A relative to the phase of a trigger
signal. Using a frequency synthesizer, an identical square wave is applied to both channels

and a synchronized TTL level signal to the trigger input. The phase between the trigger and
each channel is then measured and compared to specification.

NOTE All tests must be performed with Automatic Calibration ON. When the instrument

powers up, AUTOCAL is ON, do nottum it off.

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.

FREQUENCY SYNTHESIZER

O Joa

e e j_jﬁj e ;.._: Y
S .2

= __j:}j__;_j @ ot wdf 2
o eedldld .t % E

- ’Q Qo
/ \

SYNC A AN A

{_ BNC/ENC

BHCENG

-

TRGGER
DYNAMC SIGNAL ANALYZER W BNC

LELELLELL
L
coool
Ll

LLLLLELL

L~ THAN {

o OFDeY— TN 7

EQUAL
LENGTH
BNC/BNC

?Q—_pn:rse
F TO ¥ BARREL

50 OHM
FEEDTHROUGH
TERMNATION
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2. Configure the frequency synthesizer as follows:

Frequency Synthesizer:

Mode ......ooviiiiiniivncesnnss 2 Channel
FUnCHON ..o viiriraniinininnenans Square Wave
Frequency (ChanA} ................ 10.24 kHz
Amplitude (Chan &) ..............., 1.122 Vrms
PHase .......cciiiiiirivinnssnvsens o°

doOffset ........ivi e OVde
Moedulation ........c0ocuriinieranns OFF

BWOBD .. e OFF

3. Press the HP 35660A keys as follows:

< Preset >

< Fonnat >
{ UPPERLOWER ]

< Window >
[ UNIEORM ]

< Meas Type >
{2 CHANNEL 51.2 kHz ]

< Freq > '
[sPANT < 1> <. > <6> [ kiz]
[CENTER] <i> <> <. > <2> < 4> [z}

< input >
[ CHANMEL 1 RANGE ] < 1 > [ dBVims]
[ CHANNEL 1 SETUP T [ AC/DC ] [ RETURN ]
[ CHANNEL 2 RANGE ] < 1> [ dBVims ]
{ CHANNEL 2 SETUP ] [AGDC ]

< Trigger >
[ EXTERNAL TRIGGER ]
< Average >

[ AVERAGE ON/OFF 3 [ NUMBER AVERAGES ]< 1> < 8> [ENTER]
[ FAST AVG OR/OFF ] [ VECTOR AVERAGE }

< Trace Type >
[ PHASE ]
< Attive Trace > (this activates trace B)

< Mags Data >
[ SPECTRUM CHANNEL 2§

< Trace Type >
[ PHASE ]



Cperation Verification Tests
and Performance Tests

< Marker >
{ COUPLED ON/OFF]

< Active Trace > (this activates trace A)

< Marker >
[XENTRY] < 1> <0> <.> <2> < 4> [kHz]

4. For each trigger slope listed below, perform steps a through d:

Trigger
Slope
Posttive
Negative
< Trigger >
[ TRIGGER SET UP ]
{ SLOPE POS/NEG ] (to trigger slope in table)
<< Start >

¢. Record the “A Marker ¥:” reading on the test record for the channel 1
measured value, ' -

d. Record the “B Marker Y:” reading on the test record for the channel 2
measured value.

if This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have a
quelified service technician see the following sections in the HP 356604 Service Manual:

Section Il - Adjustments
None

Section VIl —Service: Assembly Level

One or more of the following is the most likely cause of the
analyzer's failure:

A1 Digital Processor

A3 Input 1
Ad Input 2/ADC
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10. Input impedance

This test measures the input impedance for each channel of the HP 35660A. The input
impedance appears as an input resistance and input capacitance. The input resistance is
measured direetly with a digital voltmeter. The input capacitance is determined using a
frequency synthesizer, a digital voltmeter, and the formula in step 12.

NOTE An LCR meter (such as the HP 4261A or HP 43324A) can be used 1o measure the
input capacitance directly,
Procedure
NOTE Alltests must be performed with Automatic Calibration ON. When the instrument

“powers up, AUTOCAL is ON, donottum it off.

1. Connect the test equipment as shown in the following illustration. For spéciﬂc
information about required test equipment see Table 3-3.

DYNAMIC SIGNAL ANALYZER

— e
e = Ellzis
| E :
o wt .l d _.;
= 3453 ==
e i e S =
DIGITAL VCLTMETER - jjjj S
e e _fe g, q A1 e CHAN 1
——ee TS TR 0D CRs O 0a
JEE N RS- S O O . [ N C
SR N A

{_BNC/OUAL, BANANA y




ation Verification Tests
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2. Configure the digital voltmeter as follows:

Digital Volimeter

FUNCHOM .. o e e v s i e s 2 WIREkQ
Bange ......ciiiviremniaiincnanns AUTO
THGOET « o vrer i INTERNAL
SampleRate ......c.vvvrercrninnns MAXIMUM
HighResolution ... ... ne ON

AutoCal ... o ON

3. Press the HP 35660A keys as follows:

< Preset >

< Meas Type >
[ 2 CHANNEL 51.2 kHz ]

< Inpit >
[ CHANNEL 1 SETUP ] [AC/DC ] [ RETURN ]
[ CHANNEL 2 SETUP ] [AC/DC ]

4. For each of the following range settings, perform the following steps for
channel 1. Record the digital voltmeter reading on the performance
test record.

Range Setting

27 dBvVmms
9 dBVrms
~11 dBVrms

Press the HP 35660A keys as follows:

< Input > T :
[ CHANNEL § RANGE ] (10 each range setting above)

3-37



- Operation Verification Tests
"and Performanca Tests

5. Change the BNC input connector to channel 2. For each of the following

range settings, perform the following steps for channel 2. Record the digital
voltmeter reading on the test record.

Range Setting

27 dBVims
9 dBVims
~11 dBVIims

Press the HP 356604 keys as follows:
< Input > ‘ ' _
[ GHANNEL 2 RANGE ] {to each range setting above)

6. Connect the test instruments as shown below:

DYNAMIC SIGNAL ANALYZER

FéEQUENCY swn-eesnza;n : % @ [ 222
g JEE T — ddd
e % e —+
B B TTT () g ] Pl
p 133 o 33 zﬁmi
- BT 0 @ =" 0 Fajg—ow:
AR OO
CHAN A
0k 00k T
SERES SERES
00 {} RESISTOR RESISTOR
- SEIEES RESISTOR
ISEE FGURE 3-% ’ .
N 1 i S
P, > 50 O 50 OHH
FEEDTHROUGH FEEDTHROUGH
TERMNATION TERMNATION
9 BHEABNS
L

BNC/BNT
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7. Set the frequency synthesizer as follows:

Frequency Synthesizer:

Mode ..... .. i e 2 Channel
FURBHON .. ..o e e ian e Sine Wave
Frequency (ChanA) .........c.vvuts 100 kHz
Amplitude {Chan A) ......... . o 1Vrms
Frequency (ChanB) ................ 50 kHz
Ampitude (ChanB)............... .. 1Vrms
Phase....cooivi i i 0°
doOMSet ...t iiiii ey o Vdc
Modulation.........oooiiiai s, OFF
Sweep ... . e OFF

8. Perform the following steps:
a. Press the HP 35660A keys as follows:

< Meas Type >
[1 CHANNEL 1024 Kz ]

< Format >
[ UPPERLOWER ]

< Window >
[ FLaTTOP ]

<input >
[CHANNEL # RANGE]< - > <1 >< 3> [ dBVms]

< Frag > '
[sPaN]< 1>« >< 6> kHz]
[CENTERI< 1> < 0> < 0> [KkHz]

< Start >

< Averagse > _
[ AVERAGE OM/OFF ][ NUMBER AVERAGES 1< 1 > < 6 > [ ENTER ]
[ FAST AVG OH/OFF ] :

< Trace Type >
[ LINEAR MAGNITUDE ]

< Spale >
[ VERTICAL UNIT] [ Vrms ] [ AUTO SCALE ]

< Start >
< Marker >
<i><0><0> [kiz]

b. Record the “A Marker Y:” amplitude reading (in Vrms) on the test record
for channe!l 1 (in the Ve position).
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9. Remove the 100 k() resistor from the channel 1 signal path and connect the
BNC cable with the 50{) termination directly to the HP 35660A channel 1
input connector. Perform the following steps:

8. Press the HP 35660A keys as follows:

< lnput >
[ CHANNEL 1 RANGE ] < 1 >[dBVims ]

< Start >

b. Record the “A Marker YV:” amplitude reading (in Vrms) on the test record
for channel 1 (in the Vin position).

10, Perform the following steps for the channel 2 measurement:
a. Press the HP 35660A keys as follows:

< Meas Type >
[ 2 CHANNEL 51.2 kHz ]

< Active Trace > (this activates trace B)

< Meas Data >
[ SPECTRUM CHANNEL 2]

< Input >
[ CHANNEL 2 RANGE ] < - > < 1> < 3> [d8Vims)

o << Freq >
[SPAN]< 1> <.> <6> [KkHi]
[CENTERI< 5> < 0> [k ]

< Trace Type >
{ LINEAR MAGHITUDE ]

< Scale >
[ VERTICAL UNITS ] [ Vims ] [ AUTG SCALE ]

< Start >

< Marker >
<5>< 0> [kHz]

b. Record the “B Marker Y:” amplitude reading (in Vrms) on the test record
for channel 2 (Ve position).

3-40



v

Operation Verification Tests
and Performance Tests

11. Remove the 100 k() resistors from the channel 2 signal path and connect the
BNC cable with the 50{} termination direetly to the HP 35660A channel 2
input connector. Perform the following steps:

a. Press the HP 35660A keys as follows:

< Input >
[ CHANNEL 2 RANGE] < 1> [ dBVmis ]

< Start >

b. Record the “B Marker Y:” amplitude reading (in Vrms) on the test record
for channel 2 (Vin position).

12. Use the following formulas to calculate the input eapacitance:
Formulas:
Channel 1: 100 kHz

C=15972( L - 2)

Channel 2; 50 k42
— ~-12( Vin _
C=318""2( - 2)
If This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following sections in the HP 356604 Service Manual:

Section i — Adjustmerits
None

Saction VIl - Service: Assembly Level
One or more of the following s the most likely cause of the
analyzer's fallure;

A3 Input 1
A4 Input 2/ADC

41



Operation Verification Tests
and Performancs Tests

11. Harmonic Distortion

This test measures the harmonic distortion generated in the HP 35660A.
Using a frequency synthesizer, selected frequencies which have a harmonic at 48 kHz (for

channel 2) or 99 kHz (for channel 1) are input to the HP 35660A. The amplitude of the
harmonic frequéncy is then measured and compared to specifications.

Procedure

NOTE Al tests must be performed with Automatic Calibration ON. When the instrument
powers up, AUTOCAL is ON, do not tumn it off.

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.

DYNAMIC SIGNAL ANALYZER

-}
FREQUENCY SYNTHESIZER . = @
-0 i [ r]i[ =l 4
! = -4 333
ARG iiﬂ b 33 3 3 1 e
ele Tt . t | gy
—dded LA .. - — N
L 43 @ R 'J-"—Jv’/—wm
TR T O Q O {J* T ple) XD CHAN 2
CHAN A s
& B
Yo mc TEE
50 Ot
FEEDTHROUGH NPT Y
TERMMATION
| macrmic
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2. Configure the frequency synthesizer as follows:

Frequency Syntheslzer

Mode .........ocoviveen N 2 Channsi
FUNCHOM .. .o v e v enar v s vannns SINE WAVE
Frequency (ChanA) ................ 24.96 kMz
Amplitude (ChanA) ................. 1,12 Vrms

[ 24 aF: =1 - A 4]

doOfSal ... i ov
Modlation ., ... .ovr i it e OFF

SWEBD .. vvne it OFF

NOTE

This test requires a low distortion synthesizer with harmonic distortion
< ~70 dBe, : :

3. Press the HP 35660A keys as follows:

< Preset >

< Format >
[ UPPERADWER ]

<< Meas Type >
[ 2 CHANNEL 51.2 kHz ]

< Input >
[ CHANNEL 1 RANGE 1< 1 >{ dBVrms ]
[ CHANNEL 2 RANGE 1< 1 > [ dBvmms ]
[ CHANNEL 1 SETUP ] [AC/DC ] { RETURN ]
[ cHANHEL 2 sSETUPT [ACME ]

< Window >
[ HANNING ]

< Average > '
[ NUMBER AVERAGES ] < 4 > [ENTER
[ FAST AVG ON/OFF ]

< Sgale >
[VERTICALDN ] < 1 >< 5> [dB]

< Actwe Trace > ( this activates trace B )

< Meas Data >
[ SPECTRUM CHANNEL 2]

< Scake >
[VERTICALON ] < 1 >< 5> [d3]

< Aetive Trace >( this activates trace A )

< Marker >
[ coupLED OM/OFF ]
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4. TFor each of the two channel measurements listed below, perform steps a

through f:
Measurement Input Signal Harmonic Harmonic
Type Frequency Number Frequency
2 CHANNEL _ 24.96 kHz 2nd 49,92 kHz
2 CHANNEL 16.64 kHz 3rd 45,92 kHz
1 CHANNEL 49,92 kHz 2nd 99.84 kHz
1 CHANNEL ‘ 33.28 kHz 3rd 89.84 kHz
1 CHANNEL 24,96 kHz 4th 99.84 kHz
1 CHANNEL 19.97 kHz - Bth 99.84 kHz

a. Set the frequency synthesizer to the input signal frequency in the table.
b. Press the HP 35660A keys as foliows:

< Average >
[ AVERAGE ON/DFF ]

< Marker > [ Marksr to Peak ]

¢. Adjust the amplitude of the frequency synthesizer until the Y Marker
reading reads 1 +0.1 dBVrms.

d. Press the HP 35660A keys as follows:

< hverage >
I AVERAGE OWN/OFF ]

< Start >
< Marker > {to harmonic frequency in table)

e. Record the *A Marker Y™ amplitude reading on the test record as the
harmonic frequency amplitude for channel 1.

Record the “B Marker Y:” amplitude reading on the test record as the
barmonic frequency amplitude for channel 2.

5. Press the HP 35660A keys as follows:

< Meas Type >
[ 1 CHANNEL 102.4 kHz ]

< Freq >
Rl sPaN ]



Oparmation Verification Tests
and Performance Tests

6.  For each of the 1 CHANNEL measurements listed in the table in step 4,
perform steps a through e:

a. Set the frequency synthesizer to the input signal frequency in the table.
b. Press the HP35660A keys as follows

< Average >
[ AVERASE ONAOFF ]

< Marker > [ Market to Peak ]

c. Adjust the amplitude of the frequency synthesizer until the y marker
reading reads 1 0.1

d. Press the HP 35660A keys as follows:

<< Average >
[ AVERAGE OR/OFF ]

< Start >
< Marker > (to harmonic frequency in table)

e. Record the “A Marker Y:" amplitude reading on the test record as the
harmonic frequency amplitude for channel 1.

if This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following sections in the HP 35660A Service Manual:

Section il — Adjustments
2nd Pass Gain Adjustmant
ADC Offset and Reference Adjustment

Section Vii — Sewvice: Assembly Level
One or more of the following is the most likely cause of the
analyzer's faflure:

Al input 1
Ad Input 2/ADC
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12. Intermodulation Distortion

This test measures the level of intermodulation distortion products generated within the
HP 35660A, This is done by mixing two signals to provide a modulated signal to the
analyzer’s input. Anytime two signals are mixed, the resultant signal includes the two
fundamental frequencies plus their sum and difference frequencies (the sum and difference
frequencies sre the intermodulation products). The amplitude of each intermodulation

product (which should be negligible) is measured with the HP 35660A to determine if it
meets specifications.

Procedure

NOTE

powers up, AUTOCAL is ON, do not tum & off.

All tests must be performed with Automatic Calibration ON, When the instrumant

1, Connect the test equipment as shown in the following illustration, For specific
information sbout required test equipment see Table 3-3.

DYNAMIC SIGHAL ANALYZER

FREQUENCY SYNTHESIZER

i @ ..:_z_:;
" —_— ot o
I 1 { S e ) ..Jli i)
i IR I e —d — -
T I e b
P il ,_J_J_}Ij JEOCSIS TN T S0 S A ) =t 3330
SR B — Hoad ot
S = nd () D g = 443300
11 oa 5%
bl et O n()og\v{m__@“fp_ﬁjwcwuz
AN A CHAN 8 ;
40t 1)
SERES RESISTOR
{SEE FRURE 39
L BN /BNG
BHL/BRE S

NOTE

one 500} termination instead of the 100 kQ series resisiors.

If the "COMBINED” mode is used on the HP3326A, use output from CHAN A with




2. Configure the frequency synthesizer as follows:

Frequency Synthesizer:

MOGR ...t i e Two-Tone
(<1075 0.1 1o + SN SINE WAVE
Frequency {Chan A} ...............s 10 kHz
Amplitude (Chan A} ............. .04 0.5 Vrm
Frequency (ChanB) ................ 10.25kHz
Amplitude (ChanB) ...............0 0.5Vm
PRASE ... cive i inis i irnaiaraens 0
deOffset .. ... i ov
Modulation..........c.coiiiiiinans OFF
BWEEE ... i ittt GFF

3. Press the HP 35660A keys as follows:

< Presst >
< Format >
[ upPERAOWER ]

< Meas Fype >
{2 CHANNEL 51.2 kHz ]

< Input >
[ CHANNEL 1 RANSE} < -1 > [ dBvms)
[ CHANNEL 1 SETUP ] [ AS/DC 1 [ RETURN ]
[ CHANNEL 2 RANGE 1< -1 >[ dBVms ]
[ CHANNEL 2 SETUP] [AC/DC ]

< Window >
[ HANNMNG ]

< Freq >
[sPAR]< 8> <O0><0>[H ]

< Seake >
[vERTICALDV 1< 1 > <5 >[dB]

< Active Trace > ( this activates trace B )

< Meas Data >
[ SPECTRUM CHANNEL 2]

< Seale > .
[VERTICALON]I< 1 > < 5 >[dB]

< Aotive Trace >{ this activates trace A)

< Marker >
{ COUPLED ON/OFF ]

< hverag >
{ NUMBER AVERAGES J< 1 > < 8 >[ ENTER]
[ FAST AVG OR/OFF ]

Operation Verification Tests
and Performance Tests
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4. For the 2 Channel measurements listed below, perform steps
athrough f:

a. Set the frequency synthesizer to the Input Signals F1 and F2 as follows:

Measurement Input Signals Intermodilation
Type ] F2 Frequency
2 CHANNEL 10 kHz 10.25 kHz 20.25 kHz
30.50 kHz

b. Press the HP356860A keys as follows:

< Average >
{ AVERAGE ON/DFF ]

< freq > .
[ CENTER] (to the F1 frequency in table “Input Signals™)

< Marker > (to the F1 frequency in table “Input Signals”)

¢. Adjust the amplitude of the synthesizer’s channel A until “A Marker ©”
and “ B Marker Y:” equals —7 +0.100 dBVrms.

d. Press the HP35660A keys as follows:

< Frog > _
[ CENTER ] (to the F2 frequency in table “Input Signals™)

< Marker > (to the F2 frequency in table “Input Signals™

e. Adjust the amplitude of the synthesizer’s channel B until “A Marker ¥:”
and “B Marker V:"equals—7 +0,100dBVrms.

f. For each intermodulation frequency listed in the table, preform the
following steps, 1 through 3:

(1) Press the HP35660A keys as follows:

< Average >
[ AVERAGE ONJOFF ]

< Fregq >
[ CENTER] (to intermodulation frequency in table)

< Start >
< Maker > (to intermodulation frequency in table)
() Record the “A Marker Y:” reading on the test record for the

chanmnel 1 measured value,

(3) Record the “B Marker Y:” reading on the test record for the
channel 2 measured value.
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g Repeats step 4a through 4f for the following frequencies:

Measurement Input Signails Imermodilation
Type F1 F2 Frequency
2 CHANNEL 48 kHz 48 kHz 1 kHz
50 kHz
5. To make the 1 CHANNEL measurements, press the HP 356604 keys
as follows:
< Meas Fype >

[ 1 CHANNEL 102.4 kiz }

6. Repeat steps 4a through f for the 1 CHANNEL measurements (A display) for
the following frequencies:

Measurement Input Signals { Intermodilation
Type Fi F2 Frequency
1 CHANNEL 89 kHz 99 kHz 10 kHz
79 kHz
If This Test Fails
If this test fails, contact

your local Hewlett-Packard sales and service office or have g
ian see the following sections in the HP 35660A Service Manual:
Section ] - Adjustmenrts

Second Pass Gain Adjustment

ADC Offset and Referance Adjustment

qualified service technic

Section Vil - Service: Assembly Leve!

Cne or more of the following is the most likely cause of the
analyzer's failure:

A3 input 1
Ad Input 2/ADC
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13. Noise and Spurious Signals

This test measures the level of noise and spurious signals generated within the HP 35660A.

Procedure

NOTE Al tests.must be performed with Automatic Calibration ON. When the instrument
powers up, AUTOCAL is ON, do not tum it off.

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3,

CYNAMIC SIONAL ANALYZER

..J!<ﬁ> PR
oy ___-J..,.&_.J
ﬁéJOJ Do i
_SL_._.._ :-J,,.'ﬂJ
i QR I St
— - g |
OWINDN it |
J= el
= Lo (b
o ¥ ot —-cran 2

TERMNATIONS

B4
§=2 ]
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2. Press the HP 35660A keys as follows:

< Presst >

< Format >
[ UPPER/LOWER ]

< Meas Type >
{2 CHAMNEL 51.2 kHz ]

< laput >
[ CHANNEL 1 RANGE] < = > < 5>< 1 >[d8Vms]
[ CHANNEL 2 RANGE]< + > < 5> < 1 >[ dBVims ]
[ CHANNEL 1 SETUP ] [AC/DE] [ RETURN]
[ CHANNEL 2 SETUP ] [AC/C]

< Ayerage > ‘
[ AVERAGE OM/OFF] [ NUMBER AVERAGES 1< 1 > < 6 >[ ENTER]
[ FAST AVG OMW/GFF ]

< Agtive Trace > ( this activates trace B)

< Meas Data >
[ SPECTRUM CHANNFL 2 ]

< Active Trace > ( this activates trace A)

3. For each of the start frequencies listed, perform steps a through d:

Measurement Start Frequency
Type Frequency Span
2 CHANNEL 160 Hz ' 200 Hz
2 CHANNEL 360 Hz 200 Hz
2 CHANNEL 560 Hz 200 Hz
2 CHANNEL 760 Hz 200 Hz
2 CHANNEL 1.28 kHz 1.6 kHz
2 CHANNEL 24 kHz 1.6 kHz
2 CHANNEL 30 kHz 1.6 kHz
2 CHANNEL 34.2 kHz 1.6 kHz
2 CHANNEL 49 kHz 1.6 kHz
1 CHANNEL 61 kHz 1.6 kHz
1 CHANNEL 74 kRz 1.6 kHz
1 CHANNEL 74 kHz 1.6 kHz
1 CHANNEL 92 kHz 1.6 kHz
1 CHANNEL 100 kHz 1.6 kHz
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a. Press the HP 35660A keys as follows:
< Meas Type > (to measurement type in table)

< Freq >
[ START] (to start frequency in table)
[ sPan] (to frequency span in table)

< Start >
When the average is complete, press

< 8cale >
[ AUTO SCALE ]

< Marker >
{ MARKER TO PEAK]

b. Record the “A Marker Y:” reading on the test record for the channel 1
measured value,

¢. When a 2 CHANNEL measurement is done, press the HP35660A keys
as follows:

< Active Trace >( this activates trace B)

< Scak >
[ AuTo SCALE }

<¢ Marker >
[ MARKER TO PEAK ]

< Active Trace > this activates trace A)

d. When a 2 CHANNEL measurement is done, record the “B Marker V"
reading on the test record for the channel 2 measured value.

4. Press the HP 35660A keys as follows:

< Weas Type >
[ 2 CHANNEL §1.2 kHz ]

< Moas Data >
[ PSD CHANNEL 1]

< Active Trace > ( this activates trace B )
[ PSD CHANNEL 2}

< Active Trace >( this activates trace A )
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5. Foreach of the start frequencies listed below, perform steps a through d:

Measurement Start Frequency
Type Frequency Span

2 CHANNEL 160 Hz 128 kHz

2 CHANNEL 1.28 kHz 51.2kHz

1 CHANNEL 1.28 kHz 102.4 kHz

8. Press the HP 35660A keys as follows:

< Meas Type > (to measurement type in table)

< Freg >

[ 57ART] (to start frequency in table)
[ sPAN ] (to frequency span in table]

< Stat >

When the average is complete, press

< Scak >

[ AUTO SCALE ]

< Marker >

[ MARKER TO PEAK ]

b. Record the “A Marker ¥:” readmg on the test record for the channel 1

measured value,

c. When a2 CHANNEL measurement is done, press the HP 35660A keys

as follows:

< hctive Trace > { this activates trace B)

< Scale >

[ AuTo SCALE ]

< Marker >

[ MARKER T0 PEAK ]
< Potive Trace > ( this activates trace A) .

d. When a 2 CHANNEL measurement is done, record the * B Marker ¥”
reading on the test record for the channel 2 measured value.
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if This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following sections in the HP 35660A Service Manual:

Section NIl — Adjustments
Second Pass Gain Adjustment
ADC Offset and Reference Adjustment
Common Mode Adjustment

Section VIl ~ Service: Assembly Level
One or more of the foliowing is the most likely cause of the
analyzer's fallure;

Check instumert screws are tight
A3 Input 1

A4 Input 2/ADC
A1 Digital Processor
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14. Cross talk

This test measures the amount of energy induced by a signal on another channel, This is

done by placing a high signal level on one channel and then measuring the relative signal
amplitude of the other channel.

Procedure

NOTE All tests must be performed with Automatic Calibration ON. When the instrument
powers up, AUTOCAL is ON, do not tum it off,

1. Connect the test equipment as shown in the following iliustration. For specific
information about required test equipment see Table 3-3.

DYNAMIC SIGNAL ANALYZER

FREQUENCY SYNTHESIZER - “J"‘J"'}
! I = ——
PR O . el B el d b
e s = Jd35; o35
et bt J..i...{..; e h ij .4 - A ===
v, 8 o R 3 ey )
B ST !
S 2 T () S EEEE]
. A @ [P i ~ 1 CHAN 5
- n s O QO n ) 0206 l— oun 2
\G{A.NA
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2. Configure the frequency synthesizer as follows:

Frequency Syntheslzer:

MOTE . ... it e 2 Channel
FUunGion ... vvvivsvnrasannasnasss SINE WAVE
Frequency ... ..o iinieniininaien 48 kHz
Ampltude ... 2.82Vrms
Phase (... iiiriirnsrensneanans 0

Lol )i - ov
Modulation ,..........0.cciiina OFF
LT o S CFF

3. Press the HP 35660A keys as follows:

< Preset >

< Format >
[ UPPERADWER ]

< Meas Typs >
[ 2 CHANNEL 51.2 kHz ]

<< Window >
[ HANNING ]

< input >
I CHANNEL 1 RANGE] < £ > <5 > < 1> [dBVms ]
[ CHANNEL 2 RANGE] < ¢ > f dBvrms ]
[ CHANNEL 1 SETUPT [ AC/DC ] [ RETURN ]
[ CHANNEL 2 SETUPT [ AC/DC ]

< Freq >
[sPAN]l < 1> <. > < 6> [Ki]
[CENTER] < 4> < 9> [z}

< Active Trace >{ thig activates trace B)

< Meas Data >
[ SPECTRUM CHANNELZ ]

NOTE During this test the “Ovi” indicator may be on untit the setups are compietad, When
setups are completed is should go off. This will not damage the instrument.
However, measurements are not valid while the indicator is on,
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4. Measure the amplitude on channel 1 relative to the signal amplitude on
channel 2 by performing the following steps:

a. Press the HP 35660A keys as follows:

< Marker >
[ COUPLED DN/OFF] < 4> < 9> [ kHz]

< Scale >
[ AUTO SCALE ]

< Active Trace > { this activates trace A)
[ AUITO SCALE ]

b. Adjust the synthesizer until the “B Marker Y:” value read
9 £0.1 dBVrms.

¢. Press the HP35660A keys as follows:

< Average >
[ AVERAGE ON/OFF ] [ NUMBER AVERAGES] < 1> < 6> [ENTER]
[ FAST AVG ON/OFF ]

< Slart >

d. Record the “A Marker Y:” reading on the test record for the channel 2 to
channel 1 crosg talk value.

6. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.

DYNAMIC SIGNAL ANALYZER

FREQUENCY SYNTHESIZER —
-G | 3
ok
e IS TN SVIRS 38 ¥ =
AR . o =
B g o4 3
o O ()R O
\G%NA
BROBNC
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6. Measure the amplitude on channel 2 relative to the signal amplitude on
channel 1 by performing the following steps:

a, Press the HP 35660A keys as follows:
< inpul >

[ CHANNEL 1 RANGE] < 9> [ dBVims]
[CHANNEL 2 RANGE] < 2 > < 5> < 1> [dBVms]

< Start >

< Scale >
£ AUTO SCALE ]

< Active Trace > ( this activates trace B)
[ AUTO SCALE ]

b. Record the “B Marker Y:” reading on the test record for the channel 1 to
- channel 2 crosstalk value, '

7. Connect the test equipment as shown in the following illustrationi. For specific
information about required test equipment see Table 3-3.

DYNAMID SIGNAL ANALYZER

g CHAN 1
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8. Measure the amplitude on channel 2 relative to the signal amplitude from the
source by performing the following steps:

a. Press the HP 35660A keys as follows:

< input >
[ CHANNEL 1 RANGE] < ¢ > [dBvms]
[CHANNEL 2 RANGE] < = > < 5> < 1> [dBVmms]

< Source >

{ SOURCE OM/OFF] [LEVEL] < 8> [dBVims]
[SINEFREQENTRY ] < 4> < 8> [kiz]

< Average >
[ ONOFF ]

b. Adjust the sources level until the “ A Marker ¥:” value reads
9 0.1 dBVrms. By pressing the HP 35660A keys as follows:

< Souice >
[LevEL] (Use << » > <<{b > arrow keys to adjust source level)

¢. Press the HP 35660 keys as follows:

< Avetage >
[ Average ON/OFF ]

< Start >
< Active Trace > ( this activates trace A )

d. Record the “B Marker ¥:” reading on the test record for the
source-to-input crosstalk value.

If This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following sections in the HP 356604 Service Manual:

Section lll — Adjustments
None

Service: Section VIl ~ Assembly Level

One or more of the following is the most likely cause of the
analyzer's failure:

Check that instrument screws are tight.

A3 Input 1
Ad input 2/ADC
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15. Source Residual DC Offset

This test measures the amount of residual de offset generated by the source.

Procedure

NOTE All tests must be performed with Automatic Calibration ON. When the instrument
powers up, AUTOCAL is ON, do nottum it off.

1. Connect the test equipment as shown in the following llustration. For specific
information shout required test equipment see Table 3-3.

DYNAMIC SIGNAL ANALYZER
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2. Configure the digital voltmeter as follows:

Digital Voltmeter:

Fundtion ............. ..o, dev
Range ......... oo, AUTO
TAQQEr .o e e INTERNAL
SampleRate ..............coiuun. MAXIMUM
HighResolution .................... ON
AdtoCal ... ON

. Press the HP 35660A keys as follows:

< Preset >

< Source >
[ SOURCE OROFFT [ SiNE FREQENTRY] <1 > < 0> <0> [iHz]
[LEVEL]1 <.> <0> <> <1><2> <5> [V]

. Record the digital voltmeter reading on the test record for the 1.25 mV setting.
. Press the HP 356604 keys as follows:
[ieveL] < 5> [Vv]

. Record the digital voltmeter reading on the test record for the
5V setting.

If This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following sections in the HP 35660A Service Manual:

Section Il — Adjustments
None

Section VIl — Semvice: Assembly Level

One or more of the following is the most likely cause of the
analyzer's failure;

A1 Digial Processor
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16. Source Amplitude Accuracy and Flatness

This test measures the amplitude accuracy and flatness of the source.

Procedure

NOTE All tests must be performed with Automatic Calibration ON. When the instrument
powers up, AUTOCAL is ON, do niot turmn it off.

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.

BYNAMIC SIGNAL ANALYZER
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2. Press the HP 35660A keys as follows:

< Preset >

< input >
[ CHANNEL 1 SETUP F [ AC/DC ] [ RETURN ]
{cHANNEL 2 SETUP [ ACADC ]

<< Freg >
[sPAN]l <1> <. ><5> [ 1]
[CENTER] < 1> [kHz ]

< Average >
[ AVERAGE ON/OFF ]
[ FAST AVG ON/OFF ]

<< Source >
[ SOURCE ON/OFF ]
[SINEFREQENTRY Y < 1> [¥Hz]

< Trace Type >
[ LINEAR MAGNITUDE ]

< Scale >
[VERTICALDV] < 1> <V >

3. For each of the source levels shown, perform steps a and b:

Source Level Range Setting
01V 01V
3V 3V
5V 5V

a. Press the HP 35660A keys as follows:

< Input >

[ CHANNEL 1 RANGE ] (to range setting in table)

< Source >

[ LEVEL ] (to source level in tabls)

< Start >

< Marker >
<1> [¥z]

Operation Verification Tests
and Performance Tesls

b. Record the “A Marker Y:” reading on the test record under the source

amplitude measured value.
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4. Press the HP 35660A keys as follows:

< input > » _
[ CHANNEL 1 RANGE] < 1> < 1> [dBVims ]

< Trace Type >
[ 106 MAGNTUDE ]

< Source >
[LEvELY <85> [V]
< Start >

5. After the measurement is complete, press the following keys on
the HP 35660A:

< Marker >
[ OFFSET ]
[ OFFSET ON ] [ OFFSET ZERO ]

6. Amplitude flatness is measured relative to 1 kH{z. Follow the steps first to

measure the amplitude at 1 kHz, then to measure the amplitude at the test
frequency. Perform steps a through ¢:

Source Frequency

10 kHz
50 kHz
69 kHz

a. Press the HP 35660A keys as follows:

<< Sodrce >

[ SINE FREQ ENTRY ] (to frequency in table)
< freq >

[ CENTER ] (to frequency in table)
< Start >

< Marker >
[ MARKER TO PEAX ]

b. Record the “A Marker ¥:” reading on the test record under relative
flatness measured value .
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if This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following sections in the HP 35660A Service Manual:

Section It — Adjustmernts
None

Section VIl — Service: Assembly Lavel
One or more of tha foliowing is the most likely causs of the

analyzer's fajlure:
A1 Digita! Processor
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17. Source Output Distortion

This test measures the amount of distortion generated by the source.

Procedure

NOTE All tests must be performed with Automatic Calibration ON. When the instrument

powers up, AUTOCAL is ON, do not tum it off,

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.

DYNAMIC SIGNAL ANALYZER
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2. Press the HP 35660A keys as follows:

< Preset >

< Scale >
[VERTICALDV] < 1> <5> [dB]

< Freq >
[sTARTY < 1> [WHz]

< Inplk >
[ CHANNEL 1 SETUP ] [ AC/DC ] [ RETURN ]
[ cHARNEL 2 sETUP] [ AC/DC ]

< Average >
[ AVERAGE OM/OFF ]
[ NUMBER AVERAGES] < 4 > [ENTER]
{ FRST AVG OH/OFF ]

< Source >
{ SOURCE ONJOFF ]
[SINEFREQENTRY ] <1 >< 0> [KkiHz]
[LevEr] < 5> [v]

< Start >
< Input >

< Scale >
[ AuTo scaLE ]

< Marker >
<t> <0> [ki]
[ oFrseT ]
[ OFFSET OK/OFF ]
[ OFFSET 2ERD ]
[ RETURM ]

Use [ NXT RIGHT PEAK ] and [ NXT LEFT PEAX ] or marker arrow keys to determine

the peak distortion value.
3. Record the peak distortion value (A offset Y:) on the test record.
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4. Pressthe HP 35660A keys as follows:
< Source >
[SINEFREQENTRY] < 12> < 0> < 0> [1H2]
< Start >

< Warker >
<1><0><0>{Kz]
[ OFFSET] -
[ OFFSET ZERO )
[ RETURN ]

Use [NXT RIGHT PEAK and [ NXT LEFT PEAK ] or marker arrow keys to determine
the pesk distortion value.
8. Record the peak distortion value (A offset Y:) on the test record.

If This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following sections in the HP 356604 Service Manial:
Adjustments
None

Section VIl — Service: Assembly Level
One or more of the following is the most likely causs of the
analyzer's fajture;

A1 Digital Processor
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Alltests mus

t be pPerformeg with Automatic Calibration ON. When the instrumery
Powers yp, AUTOCAL:’SON, o not m it off
Preset the digita] voltmeter as followsg:
Dightay Voltmeter
Function,.... Ceeeaill,, e 2wirek
Range . e, e LLAUTO
Trigger...,,.........‘..,.........fNTERNAL
Samp!eRaze MAXIMUM
HighResofmion.,..... Yteeee oL ON
AutoCa!......... TTtrtrellLLL..ON
1. Measure
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Operation Verfication Tests
and Performance Tests

3. Connect the test equipment as shown in the following illustration. For specific
information sbout required test equipment see Table 3-3.

DYNAMIC SIGNAL ANALYZER

S [G=2
— T 3
——
—3 _.u_}_zl =3
EREE
[ DO Ny J
—’,J.J.J,J
U e [ W..OJE
SOURCE N chan 4

BNL/BNE
50
FEEDTHROUGH
TERMNATION
|

4, Press the HP35660A keys as follows:

< Preset >

< input >
[ CHANNEL 1 RARGE] <2 >< 1 > [dBvims ]
[ CHANNEL 1 SETUP ]
[Ac/DC]

< Window >
[ UNIFORM ]

< Freq >
{sPAN]<1><.><8> [iH]
[CENTFR] < 1> < 0> [ K]

< Average >
[ AVERAGE ON/OFF )

< Sourts >
[ SOURCE ON/OFF ]
[LEVEL] < 1 > dBVms ]
[SINEFREQENTRY ] <1> < 0> [Kiz]
< Start >
< Trace Type >
| LINEAR MAGNITUDE ]

< Market >
[ MARKER TO PEAK ]
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Operation Verification Tests
and Performance Tests

5. Record the “A Marker Y¥:” measurement as V1 on the test record.

6. Remove the 50} termination from the signal path and connect the output
directly to channel 1.

7. Press

< Stant >

8, Record the “A Marker " measurement as V2 on the test record,

= N2 ~-V1
Rs = R1 ( 5 );

9. Use the following formula to calculste the source output resistance:

if This Test Fails

If this test fails, contact your local Hewlett-Packard sales and service office or have a
qualified service technician see the following sections in the HP 35660A Service Manual:

Section it — Adjustments
None '
Section Vi - Service: Assembly Lavel
One or more of the following is the most likely cause of the
analyzer's failure: ‘

At Digital Processor

3-71






Chapter 4
HP 35660A Installation

Getting Ready

Incoming Inspection

The HP 35660A Dynamic Signal Analyzer was carefully inspected both mechanically and
electrically before shipment. It sheuld be free of marks or scratches and in perfect electrical
order upon receipt. Shipped with the analyzer is the power cord and the plastic
transportation dise, part number HP 1150-1787 (unless disc drive is deleted, see options).

Inspect the analyzer for physical damage incurred in transit. If the analyzer was damaged in
transit, save all packing materials, file a claim with the carrier, and call your
Hewlett-Packard sales and service office.

CAUTION  If the analyzer is mechanically damaged, the integrity of the protective earth ground
may be interrupted. Do not connect the anafyzer to power if it is damaged.

Incoming Tests

WARNING Before applying line power to the analyzer or testing Its electrical
performance, see Chapter 4, “installation.”

Finish incoming inspection by testing the electrical performance of the analyzer using the
operational verification or the performance tests in chapter 3 of this installation guide -
“Operation Verification Tests and Performance Tests.” The operation verification tests verify
the basic operating integrity of the analyzer; these tests take sbout two hours to complete.
The performance tests verify that the analyzer meets all the performance specifications;
these tests take about four hours to complete. :
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HP 35660A installation

Dimensions and Weight

Weight and dimension specifications are listed in Chapter 2, “‘Specifications.”

Power Requirements

The analyzer can operate from a single-phase ac power source supplying voltages as shown in
Table 4-1. With all options installed, power consumption is less than 280VA.

The line-voltage selector switch is set at the factory to match the most commonly used line
voltage of the country of destination; the appropriate fuse is also installed. To check or
change either the line-voltage selector switch or the fuse see Figure 4-1, Table 4-1, and the
following procedures.

WARNING Only a qualified service person, aware of the hazards Involved, should
measure the line voltage.

CAUTION  Befors applying ac iine power to the analyzer, ensure the line-voltage selector
switch (on the rear panel) is set for the proper line voltage and the correct line fuge
is installed in the ftse hoider.

{ 31 M 34 b b N1 ) 3t pRY 1
o T o ¥ e ¥ G’ £ G0 £ G0 S S ¥ S - POUER
oo ¥ i J s § i ¥ s § s} s J v § S
COCOCD ~ms ~ ums
T2 _
COCOCo . J
o Yo ¥ i 0% p
S ¥ o —; |
S S !
IO REINE, TN - ol T R e e Y s B
N e e CoCC,¢  uEH [ ¥ i § i
COCoCLD  mpormar \ o 2 T
TN & oo HEERR \COODOCTo (=i
‘ tl.p

Figure 4-1 Voltage Selection and Fuse Replacement
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Table 4-1 Line Voltage Ranges and Fuse Selection

HP 35660A Instaltation

_ AC Line Voitage Selector Fuse
Range Frequency Switch HP Part Number Type
80-132Vac 48-440 115 21100056 BA 250V Fast Acting
180-264Vac 48-66 230 21100003 3A 250V Fast Acting

To change the line voltage selector switch:
See Figure 4-1 and Table 4-1

1. Unplug the power cord from the analyzer.

-2, Slide the Line Voltage Selector switch to the proper voltagé.

To change the fuse

See Figure 4-1 and Table 4-1

1. Unplug the power cord from the analyzer.

2. Using a small screw driver, turn the fuse holder cap to the left and remave,
(counter-clockwise). When the fuse cap is free from the housing.

3. Pull the fuse from the fuse holder cap.

4. To reinstall, select the proper fuse and reverse the removal procedure,



HP 35860A installation

Power Cabie and Grounding Requirements

The analyzer is equipped with a three-conductor power cord which grounds the analyzer
when pligged into an appropriate receptacle. The type of power cable plug shipped with each

analyzer depends on the country of destination. See Figure 4-2 for the available power cables
and plug configurations.

Dpiion SO0 United X Ingdom Option $0% For Interconnacting
BS 1ML Mlyg T6C 320-C14 Syttex componenty and
Earth peripherals
/
s HEULTRE ‘ Line
Tl bine J - taren
Heutrs}
220V - SA 50V -~ 1A
] CABLE" HP 5041.5807 QPERATION CABLE: 5041-58134 OPERATION
bption 301 Australin/Few leatand Optien %08 Switzariang
HISS [98/AS SEV 1011.1939-24507
£312 Plug

farwh Type 12 Plug
m/ ' Heutral
_'/é;a—""‘"" Heutral /

Line
LERG mmrm® = EArth
220V - BA 220V . BA
CABLE™: 5041-3808 OPERATION CABLE": 5041.5812 OPERATION
Option 902 Continental furope Option 512 Denmeri
FEC B3 - C4 DHCR 167 Plug
Earth
Line
e Line / /

Earth TS eutrate ‘Sg:..__‘

{* Lise/Neutrel Potarity Optional) ] Reutrat Exrth
PLUG: CEET- Vi 220V - BA 220V - BA
CABLE*: 5041.580% OFERATION CABLE*: 5041.58%4 QPERATION

Option $03 V.5, . /Cemana Option #17 Bepubtic of Soutn

Africh ang indis

’ 2 farth .
‘ %@%/ ane —F TR
5 WEutral
Heutr T Ling 1 :
Ling

PLUG" NEMA 5-15P 125V - 10A*"

250V - WA
CABLE": 5041.581% CPERATION CABLE: 5041-5822 DPERATION
Cation 904 .5, 0an0de OpLien 518 Japen
NEMA §-15P Plug bOKITT 4)-8492 Plug
“tina 3w
Gy €arth
sz%--.__ﬁ_
iine 2 Larty e
Reutrat T~ Line
250V . 6A* 128Y - WZA
CABLE" 5041.5808 QPERATION CABLE: 5041-5840 OPERMTION

*The numbuee shown for the plug i the mdistry idenubier for the plug only
The sumbet shown for the valle s an T pett number for ¢ camplete cable inchuding the plug
**UL histed for use in the United Statey of Anwnica

WARNING The power cable plug must be Inserted into an outlet provided with a

protective earth terminal. Defeating the protection of the grounded analyzer
cabinet can subject the opetator fo lethal voRages,




HP 356604 [nstallation

Screen {CRT) Cleaning

The analyzer screen is covered with a mesh (this is not removable by the operator). Under
normal operating conditions the only cleaning required will be an occasional dusting with a
soft brush., A household-type tack cloth, or other type of lint remover, may also be used.

However, if a foreign material adheres itself to the screen, dampen a soft, lint-free cloth, with
a mild detergent mixed in water, and carefully wipe the screen.

WARNING Do not apply any water mixture directly to the screen or allow molsture to go
behind the front panel. Moisture behind the front panel will severely damage
the instrument.

To prevent damage to the screen, do not use cieaning solutions other than the
ahove. _

Analyzer Cooling

Cooling air enters the analyzer through the left side and exhausts through the rear panel.
Install the analyzer to allow free circulation of cooling air.

Installiation

The analyzer is shipped with plastic feet in place, ready for use as a portable bench analyzer.
The plastic feet are shaped to make full-width modular instruments self-align when they are
stacked.

To install the analyzer.in an equipment csbinet, follow the instructions shipped with the
rack mount kit, option 908,

Turning on the HP 35660A

First, apply proper line power to the analyzer, then press the rocker-switch in the lower '
left-hand corner of the analyzer to ON (). The analyzer requires a few minutes to warm up
and self-calibrate before any message appears on the display.

When turning on the analyzer for the first time, run the analyzer self test to ensure proper
operation, see Chapter 3, “Operation Verification Tests and Performance Tests.”

For measurement specific information, or other operating information, see the HP 35660A

Getting Started Guide, or other appropriate manual, see the documentation map included
with the analyzer. :
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HP 35660A [nstallation

HP-IB System Interface Connections

The analyzer is compatible with the Hewlett-Packard Interface Bus (HP-IB). The HP-IB is
Hewlett-Packard’s implementation of IEEE Standard 488.2. The analyzer is connected to
the HP-IB by connecting an HP-IB interface cable to the connector located on the rear panel.
Total allowable transmission path length is 2 meters times the number of devices or 20
meters, whichever is less. Operating distances can be extended using an HP-IB Extender.

For additicnal HP-IB programming information, see the HP 356604 HP-IB Programming
Reference.

CAUTION  The analyzer contains metric threaded HP-1B cable mounting studs as opposed o
English threads. Use only metric threaded HP-IB cable fockscrews to secure the
cable to the analyzer. Metric threaded fasteners are black, while English threaded
fasteners are sifver,

Operating Environment

The operating and storage environment specifications for the analyzer, with and without the
disc drive, are listed in this guide in Chapter 2, “Specifications.”

WARNING Yo prevent polential fire or shock hazard, do not expose the analyzer to raln or
other excessive molsture.

Protect the analyzer from moisture and temperatures or temperature changes which cause
condensation within the analyzer.

NOTE The disc drive is designed for operation in a typical office environment. Use of the
equipment in an environment containing dirt, dust, or corrosive substances will
drastically reduce the life of the disc drive and the flexible discs. The discs should
be stored in a dry, static-free environment.
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HP 35660A installation

Storage and Shipment

Storage

Store the analyzer in a clean, dry, and static free environment. For other requirements, see
environmental specifications in Chapter 2, “Specifications.”

Shipment

CAUTION  When transporting the analyzer (with disc drive), insert the plastic disc protector,
part number HP1150-1787, into the disc drive to prevent damage.

f-CARTON o ACCESSORY TRAY

! 1
| S

-

3

1 !
{ !

b

!
— FRONT PANEL, PAD L?%&gggéR BLGOKS
Figure 4-3 Repackaging for Shipment

Containers and materials identical to those used in factory packaging are available through
Hewlett-Packard offices, see Figure 4-3. If the analyzer is being returned to Hewlett-Packard
for service, attach a tag describing the type of service required, the return address, model
number, and full serial number. Also, mark the container FRAGILE to ensure careful
hand}l)glg. In any correspondence, refer to the analyzer by model number and full serial
number. '

If it is necessary to package the analyzer in a container other than original packaging
observe the following (use of other packaging is not recommended):
s Protect the front panel with cardboard and wrap the analyzer in heavy paper or
anti-static plastie.
¢ Use a double-wall carton made of at least 350-pound test material and cushion
the analyzer to prevent damage.

¢ Identify the shipment as sbove and mark FRAGILE.

CAUTION Do not use styrene pellets in any shape as packing material for the analyzer. The
pellets do not adequately cushion the analyzer and do not prevent the analyzer from
shifting in the carton. In addition, the pellets create static electricity which can
damage elecironic components.
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Hewleit-Packard Sales and Service Offices

To obtain Servicing information or to order replacement parts, contact the nearest
Hewlett-Packard Sales and Service Office listed in HP Catalog, or contact the nearest
regional office listed below:

In the United States In German Federal Republic
Hewlett-Packard GmbH
California Vertriebszentrale Frankfurt
P.O. Box 4230 Berner Strasse 117
1421 South Manhattan Avenue Postfach 560 140
Fullerton 92631 D-6000 Frankfurt 56
Georgia
P.0. Box 105005
2000 South Park Place In Great Britain
Atlanta 30339 Hewlett-Packard Ltd.
King Street Lane
llinois Winnersh, Wokingham
5201 Tollview Drive Berkshire RG11 5AR
Rolling Meadows
New Jersey
W. 120 Century Road In Other European Countries
Paramus 07652 Switzerland

Hewlett-Packard (Schweiz) AG
7, rue du Bois-du-Lan

In Canada Case Postale 365

Hewlett-Packard (Canada) Ltd. CH-1217 Meyrin

17500 South Service Road

Trans-Canada Highway

Kirkland, Quebec H3J 2M5 In All Other Locations
Hewlett-Packard Inter-Americas
3155 Porter Drive

Palo Alto, California 94304
In France

Hewlett-Packard France
F-91947 Les Ulis Cedex
Orsay
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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the
time of shipment from the foctory. Hewlett-Packard further certifies that its calibration
measirements are traceable to the United States National Bureau of Standards, to the extent
allowed by the Bureau’s calibration facility, and the calibration facilities of other
Internetional 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 repsir, 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 HP for use with a hardware
product, when properly installed on the hardware product, are warranted not to fail to
execute their programing instructions due to defects in materials and workmanship. If HP
receives notice of such defects during their warranty period, HP shall repair or replace
software media and firmware which do not execute their programming instructions 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
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 CCONTRACT, TORT,
OR ANY OTHER LEGAL THEOGRY.

ASSISTANCE

Product maintenance egreements and other customer assistance agreements are available for
Hewlett-Packard products,

For any assistance, conlact 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 instrurent.

GROUND THE INSTRUMENT

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

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presencé 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 perscnnel. Do not replace
components with power cable connected. Under certain conditions, dangerous voltages may
exist even with the power cable removed. To avoid injuries, always disconnect power and

1 discharge circuits before touching them.

DO NOT SERVICE OR ADJUST ALONE
Do not attempt internal service or adjustment unless another person, capable ¢f rendering
first aid and resuseitation, is present. :

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

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

WARNING

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

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

L

A OR

A

¥

«®
®

Y,
N

Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user 1o refer to the
instruction manual in order to protect against damage to the
instrument.

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 volits must be so marked.}

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

Low-noise or noiseless, clean ground (earth} terminal, Used for
a signal common, as well as providing protection against
glectrical shock in case of a fault. A terminal marked with this
symbol must be connected to ground in the manner described
in the installation {operating) 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).

WARNING The WARNING sign denotes a hazard. It calis atfention to a procedure, practice,

condition or the like, which it not correcily performed or adheredto, could resuft
in injury or death to personnei.

CAUTION  The CAUTION sign denotes a hazard. ft cafls atiention to an operating procedure,
practice, condition or the fike, which, if not comectly performed or adhered (o, could
result in damage to or destruction of part or ali of the product.

NOTE

The NOTE sign denotes important information. it calls attention to procedure,
practice, condition or the like, which is essential to highlight.
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Chapter 1
Before You Begin

Please take a moment to read this introduction. Then go to Chapter 2, “Your First
Measurement,” to get comfortable with your new analyzer.

The Hewlett-Packard 35660A Dynamic Signal Analyzer helps you test, analyze, and design
de to 100 kHz electronic, electro-mechanical, and mechanical systems. If you’ve never used
an FFT (Past Fourier Transform) Dynamic Signal Analyzer before, you might think one
difficult to use. Don’t worry. Many measurements will be familiar to you — some are the
same measurements made with swept-tuned analyzers.

How to Use this Book

Before you start using the analyzer, take a few minutes to read Part I — The Basics. This
tells you what each measurement is all about — and a few hints that will help as you begin to
use your analyzer. Even if you’ve used an FFT dynamic signal analyzer before, you might
find a brief review of the basics useful.

If you already understand basic FFT measurements, you might want to proceed directly to
the easy-to-follow measurement tasks. These are in two sections: Part II — Making
Spectrum Measurements and Part [II — Making Network Measurements. Each task steps
you through a typical measurement procedure. To really learn how to use the analyzer, it’s
best if you gather the necessary equipment (outlined at the beginning of each task) and
actually set up and make the measurements. The list of measurement tasks is by no means
exhaustive — but after stepping through most of them, you’ll have a good idea of what the
analyzer can do for you. &

After you've locked through the example measurements, spend some time with Part IV —
Beyond the Basics. Here’s where you'll learn about the analyzer’s more sophisticated
features.

And of course use, the index to quickly locate the information you need.
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Before You Begin

Where to find Additional information

For quick information about specific hardkeys and softkeys, see the HF 35660A Front-Panel
Reference. This book also contains softkey menu maps and a more detailed description of the
analyzer’s front panel.

For specifications, installation instructions, and performance tests, see the HP 35660A
" Installation Guide.

To help you operate the analyzer remotely via HP-IB, see the HP 35660A Programming
Reference.

Additionally, you will find applications information in numerous Hewlett-Packard
Application Notes. These are available from your local HP Sales and Service Office. In.
particular, you might want to request a copy of the following application notes:

o AN 243 — The Fundamentals of Signal Analysis

o AN 243-1 — Effective Machinery Maintenance Using Vibration Analysis

o AN 243-2 — Control System Development Using Dynamic Signal Analyzers
s AN 243-3 — The Fundamentals of Modal Testing

About the Analyzer
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The HP 35660A Dynamic Signal Analyzer is really two instruments in one — a network
analyzer and a spectrum snalyzer. You can make network or two-channel spectrum
measurements, from 244 uHz to 51.2 kHz; or single-channel spectrum measurements from
488 uHz to 102.4 kHz. There’s also a built-in signal source with choice of random noise,
periodic chirp (fast sine sweep), or fixed sine wave.

The analyzer has three connectors on the front panel. One connector is a signal source. The
others two connectors are the channel 1 input and the channel 2 input. On the back panel,
there’s a connector for an external trigger and one for the HP-IB. To learn more about these
connectors, see the HP 35660A Front-Panel Reference.



Chapter 2
Your First Measurement

If you haven’t used the analyzer before, take a few minutes to make this first measurement.
In this measurement, you will do the following:

* Look at the averaged power spectrum of a 1 kHz sine wave
* Check to see if the sine wave is really at 1 kHz

¢ Look for any harmonies of the fundamental frequency




Your First Measurement

Measurement Setup
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As you step through the following task, you may find that your measurement results differ
slightly from those shown here, Keep in mind that the tasks are designed to help you learn
about the analyzer — not to duplicate specific measurement results.
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™ 1. Hyou've already turned on the
analyzer, press < Preset >.

If the analyzer is off, urn it on
and wait until it warms up

and calibrates. Then
press < Preset >,

2. Connect the analyzer’s source
to the Channel 1 input.

3. Press < Source >
[ sounce ONyorr)

froeD s ]

4. Press [ SINE FREC ENTRY ]

<1> [wu]

B. Press [1eviL]

<1> [vms]

Your First Measurement
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Your First Measurement

6. Now look at the analyzer's
screen. This is a display of the
linear spectrum.

This display appears in
frequency domain.

7. Press <feqg>
[seaN]

Now use the < <_>> hardkey
{o step through several spans.

Stop when you reach 3.2 kHz
- if you step down too far,
simply use the < 4 »>>
hardkey to go back up to

3.2 kHz.

7a. It you don't see any
harmonics, press < input >
[ CHANNEL t RANGE ],
Then press <<_> > twice.

8. Press < Average >

{ averace OH/oFF ]

The analyzer should start an
averaged measurement right
away.
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9. Press < Scale >
[ veRTiCALDW ]
<1> <2> [@]

This selects a vertical scale of
12 dB per division.

10, Press < Start >

11. Press < Marker >

[ MARKER 10 PEAX ]

12. Note the frequency value
indicated by the marker’s
x-axis position.

13. Note the amplitude value
indicated by the marker's
y-axis position.

14, Press the < & > hardkey
several times, until the marker
moves to 3 kHz.

Your First Measurgment




15. Note the frequency value
indicated by the marker’s
x-axis position.

186. Note the amplitude value
indicated by the marker’'s
y-axis position.
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Chapter 3
Measurement Basics

Time Domain vs. Frequency Domain

If you haven’t used a network analyzer or spectrum analyzer before, it’s important to
understand the difference between time-domain displays and frequency-domain displays.

Time-domain displays show a parameter (such as amplitude) versus time. This is the

_ traditional way of locking at a signal. Oscilloscopes display signals in the time domain.

Frequency-domain displays show a parameter (again, such as amplitude) versus frequency.
The analyzer uses an FFT (Fast Fourier Transform) algorithm to convert an analog input
signal — a time-domain signal — to a signal displayed in the frequency domain. The
tremendous advantage of frequency-domain displays is they can reveal very small signals not
visible in time-domain displays — signals such as noise and distortion produets.

All analyzer measurements appear in the frequency domain except time records.

One type of measurement that appears in the frequency domain is a spectrum measurement.
Spectrum measurements show the energy of each frequency component at sampled points
along the frequency spectrum. Now look at the figure and note the difference between the
time-domain 2nd frequency-domain displays of the same input signal.

The Relationship Between the Time and Frequency Domains.

Amplitude
\ o
(8) Three-dimensional coordinates &o}‘
showing time, ' <
frequency and amplitude
(b) Time domain view (2
{¢} Frequency domain view

Amplitude
A

(b}

Frequency
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Measuremertt Basics

The Frequency Span

You ean vary the size and the center frequency of the span to best suit your measurement
needs. The HP 35660A Dynamic Signal Analyzer always presents data with a 401-point
resolution — even when viewing very small spans. The tremendous advantage of FF'T signal
analyzers is that they have good frequency resclution for smaller frequency spans (they also
make these measurements much more quickly than swept-tuned analyzers). And you can
use much smaller spans with FFT analyzers as well.

Full-span measurements let you view the entire frequency spectrum on one display. For
one-channel measurements, the spectrum will extend from de to 102.4 kHz. For two-channel
measurements, the spectrum will extend from de to 51.2 kHz.

- Alernatively, you may wish to view smaller slices of the frequency spectrum. You can select
one of twenty different spans and position these spans where you want by specifying their
start or center frequencies. This process of viewing smaller spans is sometimes called
“band-selectable analysis.” Measurements with spans that start at 0 Hz are called
“baseband” measurements - those with spans that start at frequencies other than 0 Hz are
called “zeomed” measurements.

There’s more you should know about selecting an appropriate frequency span. We'll cover
that later in this chapter.

First, the FFT

The Fast Fourier Transform (FFT) is e an implementation of the Discrete Fourier
Transform, the math algorithm used for transforming data from the time domain to the
frequency domain. Before the analyzer uses the FFT algorithm, it samples the input signal
with an analog-to-digital converter (the Nyquist sampling theorem states that if samples are
taken twice as fast as the highest frequency component in the signal, the signal can be

reconstructed exactly). This transforms the continuous (analog) signal into a diserete
(digital) signal.

Because the input signal is sampled, an exact representation of this signel is not available in
either the time domain or the frequency domain. However, by spacing the samples closely,
the enalyzer provides an excellent approximation of the input signal.

The analyzer display appears to be one continuous trace. However, the display is really

401 discrete points connected together. Each point is called a frequency bin (or just bin
for short).
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Measurement Basics

Can the Analyzer Measure DC?

The analyzer is not designed to measure de. However, it is designed to measure very low
frequencies — as low as 244 uHz for two-channel measurements and 488 uHz for
one-channel measurements. The analyzer can, in fact, measure de, but not without
ineluding a de offset of its own that can contribute to (or obscure) a de offset in the input
signal. This internal offset is caused by residual dc that originates in the analyzer’s input
amplifiers. Thus, dc measurements are not guaranteed to be accurate.

As you use the analyzer, you will notice a de offset when making baseband measurements
(those with spans that start at 0 Hz). This offset is always present in the 0 Hz bin
{sometimes called the de bin). The feedthrough that cause the offset may also leak into the
first several bins as well. If this is a problem, start the frequency span several bins above

0 Hz to avoid the feedthrough.

The Time Record

A time record is the amount of time-domain data the analyzer needs to perform one FFT
operation. The time record and its FFT are the building blocks the analyzer needs for all
subsequent measurements.

The analyzer takes 1024 samples of time data to produce 512 points of frequency domain
data. The analyzer usually displays the first 401 points of this data and discards the rest
(this accommodates the anti-aliasing filters, but that’s beyond the scope of our current
discussion).

The relationship between a time record and the frequency data is relatively straightforward.
If a signal component completes one cyele within the time record, it will show up in the first
frequency bin (the first point on the analyzer’s display). If a component takes two cycles to

complete, it will show up in the second bin. And so forth. :

So if a time record is 1 second long (and you start at 0 Hz), then the period of the signal for
the first bin is also 1 second. And its frequency (1/period) is 1 Hz. Since there are 401 bins
displayed, the span will be 400 Hz. The effective sampling frequency is simply 1024 divided
by the length of the time record.

Why a Time Record?

Essentially, the time record is a block of time-domain sample points. Now since the actual
Fourier Transform does not have explicit time or frequency references (it simply operates on
a sequential collection of points), FFT analyzers must assign arbitrary start and finish times
for data to be transformed. These blocks of input data are called time records.

3-3



Measurement Basics

Measurement Speed vs. Time Record Length

Frequency Span Time Record Resolutlon *
{Hz) Length (sec) {Hz)

102400 00330625 256

51200 0078125 128

25600 015625 84

12800 03125 32

6400 0625 16

3200 | 125 8

1600 25 4

800 S 2

400 1 1

200 2 B

100 4 .25

50 8 25

25 16 0625

12.5 32 : 03215

6.25 64 015825

3125 128 0078125

1.5625 256 00390625

78125 512 001953125

380625 1024 0009765625

1853125 2048 0048828125

¢ Frequency Span/400

The size of & time record is inversely proportional to the frequency span. So for smaller
spans, the analyzer needs a longer time record and therefore takes longer to make a
measurement. For larger spans, the analyzer needs a shorter time record and can therefore
make a measurement much faster. These differences will become noticeable as you start
making measurements. This characteristic is a natural part of the FFT process and is
common to ol FFT analyzers, not just the HP 85660A. By the way, swept-tuned analyzers
have similar limitations (and are, in fact, much slower than FFT analyzers for comparable
measurements), '



Measurement Basics

A dB Scale for the Y-Axis

Time-domain displays usually have a linear y-axis and a linear x-axis (think of an
oscilloscope). However, frequency-domain displays must often use a logarithmic y-axis scale
to show small signals with large signals.

Let’s look at the spectrum of a sine wave. Because the amplitude of any harmonic is small
relative to the fundamental frequency, it's nearly impossible to view a harmonic on the same
display as the fundamental unless the y-axis scale is logarithmic. So most magnitude
measurements made with dynamic signal analyzers use a logarithmic y-axis scale with units
based on decibels (dB). Because the dB scale is by definition logarithmic, there’s no need to

use logarithmically-spaced graticule lines.

The dB scale is convenient. It is also the scale you will probably use for most magnitude
displays — particularly with spectrum or frequency response measurements.

Small Signals Can Be Measured with a Logarithmic Amplitude Scale.

11 : Y
' 204
5 -4 3
-
[ ~80
{a) Linear Amplitude Seale (b) Logarithmic Amplitude Scale

3-5



Measurerment Basics

A Logarithmic Scale for the X-Axis

Sometimes it’s convenient to use a logarithmie x-axis. Perhaps most familiar to you is the
frequency response measurement. This is traditionally displayed with a log x-axis
(frequency) versus a log y-axis (relative magnitude).
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But most measurements do not require & logarithmic frequency scale. In fact, when making
spectrum messurements it’s easier to characterize harmonics with a linear x-axis scale since
harmonics that are multiples of the same fundamental will appear at evenly-spaced intervals.

Here’s what else you should know:

* The analyzer’s frequency resolution is determined exclusively by the width of the
span. So for the same span widths, frequency resolution for both linear and log
scales is identical — both have a resolution of 401 points per display. The
logarithmic scale simply displays these points on a logarithmic z-axis.

e For baseband measurements (spans that start at 0 Hz) the logarithmic scale
ghows the actual start frequency (the first bin) of the current span — not the
nominal value of 0 Hz. So if you’re looking at a 51.2 kHz frequency span, the first
frequeney shown on the logarithmic scale will be labeled 128 Hz {the analyzer
does not show a value at 0 Hz since the log of 0 is minus infinity). As you would
for a linear seale, change to smaller span to view lower-frequency components.



Measurement Basics

Measurement Type

Changing the analyzer from a spectrum analyzer to a network analyzer (or two-channel
spectrum analyzer) is easy. Simply press < Meas Type > and sgelect either [ 1 CHANNEL 102.4 k2] or
[z cranneL 512 kiz]. One-channel measurements are spectrum measurements. Two-channel
measurements can be spectram measurements with two channels or network measurements,

Use the following matrix to help you select an appropriate measurement. Notice how some
measurements (such as frequency response) are available only when the analyzer is
operating as a two-channel analyzer. Press < Meas Data > and you'll see a menu listing the
available measurements.

Measurement Type

Measurement One Channel Two Channel ‘
Spactrum CH1 Yes Yes
Spectrum CH2 No Yos

PSD CHY Yes Yes

PSD CH2 No Yes

Tirme CH1 Yes Yes

Time CH2 No Yes
Frequency Resp. No Yes
Cohstrance No ‘ Yes {gverage o)
Cross Spectrum No Yes

The measurements are as {ollows:
* Spectrum
¢ Power Spectral Density (PSD)
* Time record
* Frequency Response
* Coherence
* Cross Spectrum



Measurement Basics

Trace Type

Once you’ve made a measurement there are a number of ways to display the measurement
data. The measurement data is called a trace. Press < Trace Type > to see the available

measurement traces. On some dynamic signal analyzers, these trace types are called
“coordinate types.”

It’s important to understand that selecting a measurement and selecting a trace type are two
different things. When you specify the measurement type, you are asking the analyzer to
acquire input data and process it. When you select a trace type, you are specifying how you
want the processed measurement data displayed. First select a measurement; then specify a

trace type.

The logarithmic magnitude display is the most commeon way to view measurement data.
However, the other trace types are also useful and can reveal information not visible from
the traditional log magnitude display.

These are the trace types:
¢ Linear Magnitude
* Logarithmic Magnitude
¢ Phase
¢ Group Delay
* Real Part
e Imaginary Part



Measurement Basics

Spectrum Measurements

Softkeys: [ SPECTRUM CHANNEL 1] and [ SPECTRUM CHANNEL 2]

Linear Spectrum or Power Spectrum?

The term “spectrum measurement” is used to describe several different measurements.
These include linear spectrum, averaged linear spectrum, and power spectrum.

A linear spectrum is the most basic spectrum measurement. This is the FFT of a single time
record. The analyzer filters the input data (to the desired frequency span) and then
performs an FFT on a eingle time record. The resulting display is in the frequency domain
and shows the spectral content of the input signal.

An averaged linear spectrum is & vector-averaged linear spectrum, With vector averaging,
the analyzer averages complex values, point-by-point, in the frequency domain, This lowers
noise because the real and imaginary components of the random signals are not in phase and
therefore cancel each other — increasingly so with each average. Frequency components
that are periodie do not cancel and therefore do not diminish with successive averages.
Vector averaging produces results similar to time averaging (a feature found on many FFT
analyzers). You’ll learn more about vector averaging in Chapter 4, “More Basics.”

A power spectrum is an rms-averaged linear spectrum. The anslyzer filters the input data
(to the desired frequency span). It then performs an FFT on each time record, and
multiplies each resulting linear spectrum by its complex conjugate. The final results are rms
averaged to a single spectrum — the power spectrum.

Should | use Linear Spectrum or Power Spectrum?

Use linear spectrum measurements {both single and averaged) if you need single-channel
phase information (we'll explain single-channel phase in 2 moment). Additionally, use
averaged linear spectrum measurements when you want to reduce noise as much as possible,
With enough averages, linear spectrum measurements have noise levels approaching zero,
limited only by the dynamic range '

of the analyzer.

Use power spectrum mesasurements if you're interested in rms values of frequency
components and noise. Since the power spectrum does not reduce noise but simply provides
a good approximation of the actual noise level, it’s an ideal measurement for characterizing
the performance of many electronie devices — particularly for audio-frequency and
communications applications.
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Measurement Basics

Spectrum Measurements (continued)

Linear Spectrum for Single-channe! Phase Information

The linear spectrum can reveal single-channel phase relationships. We’'ll see why this is
useful in a moment. But first, let’s discuss single-channel phase.

When we talk about phase, we usually associate it with two-channel measurements (such as
frequency response). That’s because in the traditional sense, phase is used to indicate time
relationships between fwo signals — usually input and output — measured at the device
under test. This produces a phase trace showing relative phase differences between the two
signals at every point in the selected frequency span. And the HP 35660A can, of course,
make this type of measurement. But there’s also single-channel phase.

Instead of using phase to show time relationships between frequency components of two
signals, we can use phase to show time relationships between individual frequency
components of one signal and a fixed time reference (an external trigger signal). Thisis .
useful when you're trying to determine the relative phase of a particular component with
respect to other frequency components — a situation common to vibration measurements.

Howevet, linear spectrum measurements will not yield meaningful phase information unless
you’ve met these conditions:

¢ The input signal is periodic. In other words, the input signal must repeat
continuously. This is not a problem for rotating machinery measurements, since
the measured signal (the machine’s “frequency signature”) repeats with each
rotation,

® The analyzer has o trigger signal with o fixed relation io the input signal. For
rotating machinery measurements, you’ll need to provide an external trigger
signal from a tachometer, proximity probe, or other device. A reliable trigger
signal is important, since phase is measured relative to the trigger occurrence.
The trigger signal is at the beginning of the time record (unless you’ve selected a

pre- or post-trigger delay) but the actual timing is not critical as long as the
trigger is consistent.

Linear Spectrum for Lower Noise Levels

Averaged linear spectrum measurements are sometimes used because they have better
signal-to-noise ratios than power (rms) spectrum measurements. This is because linear
spectrum measurements use vector averaging instead of rms averaging. With enough vector

averages, the input noise level approaches zero — limited only by the analyzer’s dynamie
range.

But linear spectrum measurements are not just for mechanical measurements. You can also
take advantage of their better signal-to-noise ratios for electrical measurements. If the input
signal is periodic and there’s a good trigger signal, you can use the linear gpectrum. Though
many linear spectrum measurements require an external trigger, you can also use input
triggering — provided the input waveform will trigger the analyzer consistently.
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Measurement Basics

Spectrum Measurements {continued)

Power Spectrum to Find RMS Average

Power spectrum measurements show rms values for frequency components {and noise) of the
input signal. This is the most common measurement used for analyzing the spectrum of
audio-frequency devices and communications equipment.

Power spectrum measurement do not eontain any phase information. This information is
lost during the transition from linear spectrum to power spectrum, But most measurements
that call for rms power do not require phase information.

Let’s look at an example. You can look at the power spectrum of an oscillator to determine
rms values for the fundamental frequency and harmonics — measured in relative terms

~ (such as dB) or absolute levels (sach as dBm). You can then use the analyzer’s marker
functions to measure noise and harmonic distortion.

Remember, rms averaging does not eliminate noise. It simply produces a statistical average
of the input signal including noise. Additional averages provide a better statistical average,
but will not actually reduce noise.

With rms averaging, the magnitude of individual frequencies also includes noise. So for very
small signals, noise can add significantly to that component’s magnitude. If you want to
reduce that noise, you'll have to use linear averaging instead of power averaging — but
remember that magnitude values will no longer be rms values.

‘We'll learn more about averaging in the next chapter.
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Measurement Basics

PSD (Power Spectral Density) Measurements

Softkeys: [psD cHAMNEL 1] and [ PsD CHARNEL 2]

What is PSD?

PSD (Power Spectral Density) is similar to the power spectrum measuretmnent, but the
analyzer normalizes each component of the power spectrum to produce a display with values
normalized to 1 Hz. Think of it this way — if you place the marker at a particular frequency,
the marker value will show a value that approximates the power within a 1 Hz band centered
at the marker value. This is true regardless of the frequency span you've selected.

PSD is sometimes called “noise density” or “spectral density,” but the full name is “power
spectral density.” '

Why Use [{?

The magnitude of a measurement of white noise is proportional to the bandwidth the
analyzer uses. So to make comparative noise measurements, the analyzer must use the same
bandwidth to examine energy throughout the entire frequency span of interest. That’s why
PSD is so useful, since it uses a standard analysis bandwidth of 1 Hz.

Why Normalize to a 1 Hz Bandwidth?

Traditionally, swept-tuned analyzers used a tunable filter with a 1 Hz wide filter to produce a
display with a resolution of 1 Hz. After a while, power spectrum measurements with a 1 Hz
bandwidth became an industry standard.

However, FFT analyzers do not use tunable filters. In fact, the bandwidth at each frequency
point varies with the frequency span and the window you’ve selected. So to simulate a 1 Hz
bandwidth at each frequency point (401 points per display), the analyzer uses an algorithm

that divides by the square root of the actual bandwidth. The algorithm also corrects for the
type of window you're using.

Noise measurements made using PSD will approximate actual 1 Hz bandwidth
measurements only if the noise is Gaussian (white noise).
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Measurement Basics

PSD Measurements (continued)

What Do | Measure with PSD?

For electrical measurements, PSD can be used to make standardized noise measurements.
For example, you can measure signal-to-noise ratios by comparing the level of a test
frequency to the PSD of a typical point on the noise floor. This method yields a better
apparent signal-to-noise ratio than referencing the test signal to wide-band noise, but may be

preferable in cases where you want repeatable noise measurements referenced to a common
standard. _

PSD is also used to look at phase noise of high-frequency oscillators (such as microwave and
radar) after these signals are mixed with a reference oscillator to bring the spectral
components within the analyzer’s range.

For mechanical measurements, PSD is routinely used to measure the energy of noise or other

spectral components. The standard 1 Hz bandwidth allows meaningful comparison to
measurements made with other analyzers (not necessarily FFT analyzers).
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KMeasurement Basics

Time Record Measurements

Softkeys: [ e cHanneL 1] and [ TME canwe 2]

Time record displays appear in the time domain — that's why they look like oscilloscope
traces. A time record is the amount of time-domain data the analyzer needs to perform one
FFT operation. The time record and its FFT are the basic “building blocks” the analyzer
needs for all subsequent measurements.

Time records are not calibrated, so they display only an approximate amplitude value.
Still, time records are very useful. They show input data before the analyzer does any
FFT processing.

Here's what you ghould know about input records:

‘¢ If you set the instrument to measure full span, the time record is called an “input
time record.” This is raw, unfiltered input data — the signal from which all
subsequent measurements are based. Use the input time record to verify that
there is indeed a signal. Additionally, you can use the time record when manually
setting the input range.

¢ If you set the instrument to measure a specific bandwidth (something less than
full span), the time record shows the raw input data after filtering, This lets you
see if there's energy within the selected span.

* If the analyzer is making averaged measurements, the most recent time record
added to the average is the one displayed. The analyzer does not show a time
waveform that is a cumulative average, since all averaging is done after the time
data has been transformed to the frequency domain.

» For zoomed time record displays (start frequency not equal to zero), the displayed
amplitude is approximately one-half the actual amplitude.

* Although the time record is similar to an oscilloscope display, the analyzer isnot a
digital oscilloscope. The time record represents samples of a waveform. The
samples have enough information to accurately reconstruct the input signal —
but the human eye may not properly perform the reconstruction. In fact, for
frequencies that are higher than about 10% of the frequency span, there will be
noticeable visible distortion. However, in no way does this affect the accuracy of
the measurement made from the time record.
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Measurement Basics

Frequency Response Measurements

Softkey: [ FREGUENCY RESPONSE ]

Frequency response is one of the most useful measurements that two-channel analyzers
perform. Frequency response shows how a system (a “network”) will respond to a particular
input. The network might be electrical (a filter, for example) or mechanical (a model
airplane in a wind tunnel).

Frequency respense measurements show the ratio of the input stimulus to the measured
output. A flat response means the network responds equally to all input frequencies (a truly
linear device). You can also view the phase of a frequency response measurement — to look
at phase shift or phase accuracy of the network. Naturally, frequency respense
measurements are displayed in the frequency domain.

Traditionally, most analyzers made frequency response measurements by calculating the
ratio between the network’s output linear spectrum to its input linear spectrum. However,
analyzers such as the HP 35660A calculate frequency response differently — by measuring
the ratio of the cross spectrum to the input (channel 1) power spectrum. This method is
more accurate, but a bit harder to understand. It’s a good idea to understand the cross
spectrum measurement, ag both frequency response and coherence measurements are
derived from cross spectrum calculations.

Messuring frequency response by calculating the ratio of cross spectrum to the input power
spectrum provides a better statistical estimate of true frequency response. Here’s why:

« Anomalies in the input signal are minimized, because the analyzer measures an
averaged input signal — the power spectrum {an rms averaged linear spectrum).

* Measuring the cross spectrum instead of the linear output spectrum minimizes
non-coherent (spurious) information that may be present in the network under

test. In fact, measuring frequency response this way produces a useful by-product
— coherence. See “Coherence Measurements.”

*» No trigger is required for averaging frequency response measurements (unlike
the traditional method).
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Measurernent Basics

Coherence Measurements

Softkey: [ conerence |

Coherence is derived from a series of averaged frequency response measurements — the
more averages, the better the coherence measurement (you’ll need to take at least five to
ten averages to get good resulits).

The coherence display appears in the frequency domain. It shows the portion of the output
power spectrum actually caused by an input signal — sort of an “integrity check.”

Coherence values have no units, but are measured with simple linear scale (from 0.0 to 1.0).
A ccherence value of 1.0 {perfect coherence) means that all power at the output was caused
by the input signal, A value of 0.0 (nc coherence — an extreme case) means that none of the

power at the output was caused by the input signal. Most coherence values are between
these extremes.

Poor coherence can be caused by many things. Possible sources of poor coherence are
leakage errors (see “windowing” in chapter 4), poor signal-to-noise ratios (perhaps caused by
improper range settings), non-linearities in the device under test, and extraneous noise.
Coherence is a complex measurement and should be used and interpreted with great care.

Coherence and frequency response measurements are often used together. After averaging
several frequency response measurements, you can use the coherence display to find places
along the output power spectrum where the messurement data may be questionable — in
other words, places with poor eoherence.

Ideally, of course, a network under test — electronic or mechanical — should exhibit perfect
coherence. That is, the only stimulus to the network is what you apply and the only
response is that caused by this controlled stimulus. But in many cases, it’s just not possible

to completely isolate the network from noise, interference, or other anomalies. Here are
some examples:

* For electronic measurements, coherence is used to identify frequency components
that cannot be removed from the device under test. For example, when

measuring the frequency respense of a switching power supply with a very large
component at the switching frequency.

* For mechanical measurements, coherence is used to minimize measurement error
from external sources. For example, when measuring the frequency response of &
certain machine component, coherence (used carefully) can help isolate frequency
components originating from nearby machinery — especially important when
nearby machinery cannot be turned off.

If the spurious signal is common to both channels, the coherence measurement will not flag
the problem. This can occur with 60 Hz power line components, for example,
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Measurement Basics

Cross Spectrum Measurements

Softkey: [ CROSS SPECTRUM ]

Cross spectrum measurements are an intimate part of both frequency response and
coherence measurements. In fact, the analyzer calculates cross spectrum (but doesn’t
display it) to derive both frequency response and coherence measurements. Like frequency
respense and coherence measurements, eross spectrum is a two-channel measurement.

Cross spectrum measurements are not used as often as other measurements. For most
applications, cross spectrum (used without other measurements) is rarely used.

What Does it Show?

Cross spectrum (sometimes called “cross power spectrum”) is a measure of the mutual power
between two signals at each point in the current frequency span. Cross spectrum
measurements reveal both phase and magnitude information.

The phase display of the eross spectrum measurement shows the relative phase — at each
frequency — between two signals. Because the phase relationship is relative, you can make
cross spectrum measurements without using a synchronized trigger.

The magnitude display of the cross spectrum measurement is the product of the magnitudes
of the two signals. If both signals have a large magnitude, the cross product will be large —
if both are small, the cross product will be small. This makes cross spectrum a sensitive tool
for isolating major signals common to both signals.

Why Use {t?

You can use cross spectrum to analyze phase relationships between signals. These might be

caused by time delays in a system, propagation delays, or multiple signal paths between
source and destination.

You can also use the cross spectrum measurement to calculate acoustic intensity. Acoustic
intensity is a vector quantity that indicates the direction and magnitude of sound
propagation at a point in space. It is proportional to the imaginary part of the cross
spectrum measurement between two closely spaced microphones in the sound field.

Cross spectrum measurements do not necessarily reveal causal relationships. For example, if
you're using the analyzer to measure a network, the cross spectrum may show signals at the
output (channe! 2) not caused by the input (channel 1), The coherence measurement isa
much better indicator of causality.



Measurement Basics

Linear Magnitude Trace

Softkey: [ LINEAR MAGNTUDE ]

The linear magnitude trace type shows the magnitude of the measurement defined for the
active trace on a linear y-axis scale.

Here are some characteristics of the linear magnitude trace:
* For frequency-domain measurements, frequency is the %-axis.
e For time -domain measurements {(time records), time is the x-axis.

¢ For linear magnitude displays, all points on the y-axis have 2 linear relationship
{regardless of the vertical unit you’ve selected). Usually, it’s more convenient to
assign a linear unit (such as V or Vrms) as the vertical unit on linear magnitude
displays. But even if you select a logarithmic unit {(such as dBVrms or dBm), the
spacing between points on the y-axis still remains linear. '
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Logarithmic Magnitude Trace

Softkey: [ 106 MAGNTUDE ]

The logarithmic magnitude trace type shows the magnitude of the measurement defined for
the active trace on a logarithmic y-axis scale.

Here are some characteristics of the logarithmic magnitude trace:
* For frequency-domain measurements, frequency is the x-axis.
* For time-domain measurements (time records), time is the x-axis,

+ For Jogarithmic magnitude displays, all points on the y-axis have a logarithmic
relationship (regardless of the vertical unit you’ve selected). Usually, it’s more
convenient to assign a logarithmic unit (such as dBVrms or dBm) as the vertical
unit on logarithmic magnitude displays. But even if you select & linear unit
(such as V or Vrms), the spacing between points on the y-axis still remains
logerithmic,
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Phase Trace

Softkey: [ PHASE ]
The phase trace type shows the phase of the measurement defined for the active trace,

Here are some characteristics of the phase trace:
* Frequency is the x-axis.

* Phase is the y-axis, displayed in degrees or radians. Unless you specify otherwise,
the analyzer will scale the y-axis at = 180 °.

« Unwrapping begins to oceur for scaling greater than 45 ° per division. To change
. the vertical units per division, use the < scde > hardkey and its associated softkeys.

* Phase accuracy is reduced for signal levels that are low relative to the full scale
input range.
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Group Delay Trace

Softkey: [ shoup DELAY ]

The group delay trace type shows the group delay for the measurement defined for the active
trace. Group delay is related to phase, but shows phase delays in time (seconds, milliseconds,
or microseconds) rather than degrees of phase shift.

Group delay is actually the derivative of phase (the slope) with respect to frequency. The
analyzer uses a smoothing aperture to define the resolution of the group delay display — you
can change the resolution by selecting different apertures. Larger apertures have more of a
smoothing effect than smaller ones. You can select the following smoothing apertures:

* 0.5% of span
* 1% of span
* 2% of span
* 4% of span
* 8% of span
¢ 16% of span

Here are some characteristics of the group delay trace:

* Time is the y-axis.

* Group delay is plotted between the frequency points used to make the group delay
measurement. For example, group delay for 100 Hz can be calealated by
measuring the change in phase between 90 and 110 Hz. Therefore, no data is
calculated for the end points of this segment (80 and 110 Hz). If you specified 90
8s the start frequency, the first frequency point with any data will be 100 Hz —

this means the trace will not extend to the left-hand side of the sereen. This is
more noticeable with larger group delay apertures.
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Real and Imaginary Parts

Once an input signal is transformed from the time domain to the frequency domain, there
are two ways to express values for the frequency components in each bin. One choice is to
show the magnitude or phase of a component; the other is to show the real part or imeginary
pert of each component.

Polar Form (Magnitude and Phase), This is the most common wey to characterize a
frequency component. For example, when you select Log Mag and Phase as trace types, you
are-looking at magnitude and phase values for each frequency component. The magnitude
represents the length of a vector and the phase is the angle of the vector.

Rectangular Form (Real and Imaginary parts). This is a less common way to characterize a
frequency component., Still, it may be useful for some applications. For example, ihe
imaginary part of the cross spectrum is used for acoustic intensity measurements.

V4 Imaginary Part

/’ Real Part

Rectangular

The same frequency component can be expressed as a polar coordinate or a
rectangular coordinate.
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Real Part Trace

Softkey: [ REAL PART]
The resal part trace type ghows the real part of the measurement defined for the active trace.

Hers are some characteristics of the real part trace:
¢ Frequency (or time) is the x-axis.
* The real part of the active trace data is on the y-axis.

* For time record waveforme that are complex {(zoomed measursments), the real
part is scaled to be one-half the value of the waveform shown for real value

{non-zoomed) time records.
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Imaginary Part Trace

Softkey: [ IMAGINARY PART ]

The imaginary part trace type shows the imaginary part of the measurement defined for the
active trace.

Here are some characteristics of the imaginery part trace:
* Frequency (or time) is the x-axis.
* The imaginary part of the active trace data is on the y-axis.

¢ If there’s no imaginary data, the waveform will be a flat line, showing
zero magnitude.

¢ For FFT data (all measurements excluding time records), the imaginary trace
represents the imaginary part of the complex FFT data.

* For time waveforms, the imaginary trace represents the imaginary part of the
Hilbert transform of the real part. For example, a 2 volt (peak) sine wave inputin
zoom mode will appear as a frequency-shifted 2 volt (peak) sine in the real part
trace, and as a frequency- and phase-shifted 2 volt (peak) sine wave in the
imaginary part trace.
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Chapter 4
More Basics

Now that you’ve completed your first measurement and learned about basic measurements
and trace types, it might be helpful to review some additional measurement basics.
These include:

* Setting the input range
+ Windowing

* Averaging

* Overlap processing

¢ Real-time bandwidth
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More Basics

Setting the Input Range

To make the best measurement possible, you should carefully consider the method you use to
get the input range. You can set the input range automatically (using the autorange feature)
or you can set the range manually. If you overload the current input range, an “Ovll” or
“Ovi2” message appears at the top of the analyzer’s screen. 1f you exceed the snalyzer’s
maximum range, an “OVLD” message also appears at the boftom of the screen.

Maximum Input Range: 27 dBVrms
30.01 dBV(peak)
22.38 Vims
31.65 V{paak)

Minimum Input Range: ~51 dBVims
—~47 dBV{peak)
2.818 mvrms
3.986 mV({peak)

The analyzers input range extends from 51 dBvVims to +27 dBvims,

Setting the Input Range with Autoranging

Autoranging for the HP 35660A is an “autorange up” feature. This means that when you
start a measurement, the analyzer sets the input to the most sensitive range, and
automatically steps through less-sensitive input ranges until the input channel is no longer
overloaded.

If the input signal amplitude increases after the range is set (enough to overload the input),
the analyzer will begin stepping through even less-sensitive ranges. Again, this stops when
the input is no longer overloaded.

If the input signal amplitude decreases, the analyzer will not change to a different range.
The input range will remain at the setting the analyzer found appropriate at the beginning
of the measurement.

By the way, the analyzer does not autorange while averaging — so don’t change the output
of your test device during the averaging procedure. If an over-range condition oceurs while

averaging, an overload message appears but the analyzer does not abort the averaging
procedure.

Setting the Range Manually

You can set the input range manually when you want to maintain a specific input range

‘setting. Ideally, the signal peak should fall in the upper half of the currently-selected
input range.

If you set the input range too low (more sensitive than necessary), the analyzer’s input
circuitry will introduce distortion into the measurement, But if you set the input range too
high (less sensitive than necessary), the resulting loss of dynamic range will introduce
additional noise — in some cases, the increase in the noise floor may even obscure low-level
frequency components,
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More Basics

Windowing

A “window” is a time-domain weighting function applied to the input signal — essentially, a
way to filter out signals that are not periodic (and therefore spurious) within the input time
record. Depending on the window, the analyzer attenuates certain parts of the input time
record, to prevent “leakage” — a smearing of energy across the frequency spectrum, caused
by transforming signals that are not periodic within the time record.

"Po learn tmore about leakage and windowing, see Hewlett-Packard Application Note 243
(available from your local HP Sales/Service Office).

Here are the windowing functions available with the HP 35660A:
* Hanning
* Flat Top
* Uniform
* Force
¢ Exponential
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The HP 35660A functions as if the input signal were applied to & parallel bank of 401
narrow-band filters, The drawings here show the frequency-domain response of a single
filter when using Uniform, Hanning, or Flat Top windows.

The left side of each drawing represents the center of each filter. Since the filters are
symmetrical, only the right side is shown (the left side is a mirror image). The horizontal
axis shows the frequency offset from the center of the filter, in units of Af — or in other
words, the number of frequency bins away from the one whers the filter is centered.

Think of each drawing as a template. If you position a sine frequency at the exact center of
the filter, more of the sine wave’s energy will show up at the center bin. Some of the energy
will also show up in other bins. The amount of energy that spills into adjacent bins depends
on the type of window you use. Notice how the Hanning window provides better frequency
resolution then the Flat Top window — you can see how less energy spills into nearby bins
with the Hanning window.
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The Hanning Window

The Hanning window (sometimes called the Hann or Random window) attenuates the input
signal at both ends of the time record. This forces the signal to appear pericdic. The
disadvantage of the Hanning window is some amplitude inaccuracy for sinusoidal signals
{from O to minus 1.5 dB) compared to the Flat Top window. But its advantage is greater
frequency resolution.

Here's what else you should know:

» The Hanning window is the most commonly-used window. It is particularly
useful for random noise measurements,

* When you select the Hanning window, the function is applied to both input
channels.
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More Basics

The Flat Top Window,

The Flat Top window (sometime called a sinusoidal window) compensates for the amplitude
inaccuracy of the Hanning window. The flatter shape of the Flat Top window offers greater

amplitude aceuracy (plus or minus 0.005 dB). But the trade-off is lower frequency
resclution.

Here’s what else you should know:

* The Flat Top window is useful when you must measure the amplitude of a

particular frequency component with great accuracy — for example, when using a
fixed-sine source.

* When you select the Flat Top window, the function is applied to both input
channels.

To—  up %o G005 dB emor

frequency froguancy

The it Top Window
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The Uniform Window

The Uniform window (sometimes called a transient window) has a rectangular shape that
weights all parts of the time record equally. In other words, the Uniform window isn’t really
a window at all.

Because the Uniform window does not force the signal to appear periodic in the time record,
it is normally used only with functions that are self-windowing, such a transients and bursts.
The Uniform window has an amplitude accuracy uncertainty from 0 to minus 4.0 dB.

Here’s what else you should know:

* For best results with the Uniform window, you should use signal sources that are
periodic — for example, the analyzer’s periodic chirp waveform.

» When you select the Uniform window, the function is applied to doth input
channels.

Frequency

Unitorm Window
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More Basics

Force Window

The Force window passes the first part of the time record and sets the last part to a fixed
value. You can specify the width of the window, thus controlling where the fixed level begins.
The width you specify determines how much of the signal is passed. Note that the width
must be narrower than the time record for the force window to have any effect.

The analyzer calculates the average value of the time record’s remaining data and sets the
time record to this average level.

The force window is helpful in impact testing because is removes residual escillations in

lightly damped systems. It is often used with the Exponential window (see “Exponential
Window™),

Here’s what else you should know:

- » Unlike the other windows, you can apply the force or Exponential window to each
channel individually. This allows you to mix the windows in measurements using
both input channels, such as frequency response, This application is most
commonly used when measuring propertxes of mechanical structures during
impact testing,

* If you apply the Foree window to channel 1 and the Exponential window to
channel 2, the data for channel 1 is muliiplied by both the Foree and the
Exponential windows.

* If you are using trigger delay and you want to set the force width using the
marker, remember that the time record starts in negative time for pre—tnggermg
You may have to adjust the window width to allow for this.

1.9

avarnge vakie

¢.0

The Force Window
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Exponential Window

The Exponential window attenuates the input signal at a decaying exponential rate
determined by a specified time constant. You can enter a value between 0.1 uS and
9.99 x 10° Seconds,

The Exponential window is often used in lightly damped systems with frequency responses
that do not decay within one time record.

Here’s what else you should know:

* Generally, the tims constant should be set to one-fourth of the time record for the
window to be effective.

* This window attenuates the input signal at a decaying exponential rate
determined by the specified time constant.

“» If you apply the Force window to channel 1 and the Exponential window to
channel 2, the data for channel 1 is multiplied by both the Force and the
Exponential windows.

The Exponential Window

average vaiise

1 timd

The Gombined Force and Exponantial Windows
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Type of Averaging

Although we introduced rms and vector averaging in the previous chapter, we will review
these briefly and introduce some additional ways to make averaged measurements,

The HP 35660A has these types of averaging:
¢ Stable (normal) rms averaging
= Stable (normal) vector averaging
* Exponential averaging (either rms or vector)
¢ Peak hold averaging
* Fast averaging

RMS Averaging

To review, rms (power) averaging does not eliminate noise — it simply produces an
approximation of the actual noise level. Increasing the number of rms averages provides a
better statistical approximation of the noise, but will not actually reduce the noise.

Vector A\éeraging

With vector averaging, the analyzer averages complex values, point-by-point, in the
frequency domain. This lowers noise because the real and imaginary components of the
random signals are not in phase and therefore cancel each other — increasingly so with each
average. Frequency components that are periodic do not cancel and therefore do not
diminish with successive averages.

For mechanical applications, vector averaging is often used during vibration measurements
1o resolve low-level frequency components from background noise.

Veetor averaging produces results similar to time averaging, a feature found on many FFT
analyzers (time averaging means that the anaiyzer averages all time records first, then
performs a single FFT on an averaged time record). Vector averaging accomplishes the same
thing as time averaging, since the averaged linear spectrum derived from a series of

vector-averaged linear spectra is equivalent to a single linear spectrum of time-averaged
time records.
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I Although measurements made with vector averaging have better signal-to-noise ratios than
’ rms averaging, there are some restrictions:

» The input signal must be periodic. In other words, the frequency components you
want to measure must repeat with each time record. If these components are not
periodic (not in phase with the start of each new time record), their real and
imaginary values will cancel and the analyzer will not resolve these components.

» If you select vector averaging, you'll need to provide a trigger signal — from the
analyzer’s source or from an external signal. Of course, the analyzer will still
make 2 measurement with continuous triggering (no trigger signel), but the
amplitude of periodic signals will diminish with each successive average (since
even periodic components have random phase with continuous triggering).
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Exponential Averaging

You can select either rms exponential averaging or vector exponential averaging. Both work
in a similar fashion. The only difference is that for vector exponential averaging, you'll need
to provide a trigger signal.

Unlike stable (normal) averaging, exponential averaging weights new data more than oid
data. This is useful for tracking data that changes over time.

When using exponential averaging, the number of averages you select determines the
weighting of old versus new data — not the total number of averages calculated. As the
number of averages increases, new data is weighted less,

With exponential averaging, it’s especially important to set the number of averages carefully
— if there are too few averages in the measurement, the averaging will not smooth out

variances. But if there are too many averages, the analyzer may not track subtle changes
occurring within the data,

To calculate the e#ponential average, the analyzer uses this formula:

{[(1/N) % (new)] +[((N-1)/N) x{old)1}, where N is a weighting factor (the number of averages
you’ve specified).

When starting an exponential average, the analyzer sets N equal to 1 for the first analysis,
then sets N equal to 2 for the second analysis, and so on ~ until N equals the number of
averages you've specified.

Here’s what else you should know:

* Once you start a measurement using exponential averaging, the measurement
continues indefinitely. To stop the average, you must psuse the measurement,
This is different than stable averaging — stable averaging stops sutomatically
after the specified number of avereges are completed.

* For the first few averages, there’s little difference between exponential averaging
and stable averaging.
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Peak-hold Averaging

When you request the peak-hold function, the analyzer will take data continuously, until you
tell it to stop. The analyzer will compare each data point along the measured frequency span
with the previous values. Only the largest values for each frequency bin will be saved.

Technically, peak-hold averaging is not really a type of averaging, since the results are not
mathematically averaged. But it’s still considered a type of averaging because it combines
the results of several measurements into one final measurement result.

Here's what else you should know:

* With the peak-hold function, the analyzer mathematically compares each data
point to its previous peak value. If the data point is larger than its last peak
value, the new value is used. This is not the same thing as peak-holding the
displayed trace.

* The peak-hold function works only with spectrum measurements, power spectral
density (PSD) measurements, or time records.

Fast Averaging

Fast averaging is not a fype of average. Rather, it's simply a way to have the analyzer make
averaged measurements without having to update the screen after each average. You can use

fast averaging with any type of averaging (rms, vector, rme and vector exponential, and
peak-hold averaging). ‘

You can specify the number of averages between screen updates for the fast average mode. If
you enter an update rate of B, for example, the analyzer will update the screen after every
five averages. The update rate is important, since the number you select will affect the speed
of the fast average (you can select values between 1 and 99,999).

By the way, fast averaging must be on to achieve maximum real-time bandwidths. See
“Real-Time Bandwidth” later in this chapter.
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Overlap Processing

As the span you select decreases, the corresponding time record length increases (see
“Measurement Speed vs. Time Record Length” in Chapter 3, “Measurement Basics”). At
some point, the timme record length and the amount of time the analyzer needs to process
each record are equal. If you continue to increase the record length, the FPFT processor sits
idle after processing the time record (while waiting for the next record to fill). But overiap
processing allows you to overlap time records and compute the FET from both previous and
current time records.

Overlap processing offers several advantages. First of all, it lets you make a faster
messurement (particularly with narrow spans). Overlap processing also reduces statistical
variance taused by windowing. For a detailed discussion of overlap processing and real-time
bandwidth, see Hewlett-Packard Application Note 243 (available from your local

HP Sales/Service Office).

Overlap processing is set in the < Average > menu. To specify the amount of overlap you
want, use the [ OVERLAP% ] softkey. You can enter any value from 0 to 99%, in 1% increments.

Heré’s what else you should know:

* Overlap is not used if you’re msaking triggered measurements. The analyzer must
be in the continuous trigger mode.

* The amount of overlap possible varies with the frequency span. For wide spans
(with short time records), little or no overlap is possible — the time record is
small compared to the time it takes the analyzer to process the time record. For
narrow spans (with long time records), considerable overlap is possible — the
time gecord is long compared to the time it takes the analyzer to process the time
record.

* The analyzer does not indicate the actual overlep percentage used. For example,
if you specify an overlap of 90%, the analyzer will accept this value but may not
actually use a 90% overlap if this is incompatible with the current frequency span.

* The analyzer will treat the overlap percentage as the maximum allowed. - The
actual overlap used depends on the current frequency span, the type of average
selected, and how busy the analyzer is servicing the HP-IB and marker functions
and key presses. The overlap percentage can change from time record to time
record, but will always be less than or equal to the specified overlap percentage.
If the analyzer indicates that the current measurement is in real time and the
overlap percentage falls below 0%, the REAL TIME status message will be
removed (if you're averaging and this occurs, no attempt will be made to re-enter
real time until you start the average again — if averaging is off, real time
processing will resume as soon as possible).
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Real-Time Bandwidth

Overlap processing is easy to understand if you relate it to real-time bandwidth (RTBW).
Real-time bandwidth is a specification used to characterize the performance of an FFT
englyzer. The real-time bandwidth is the frequency span at which the FFT processing time
equals the time record length — this means all input data is ineluded in the average (in other
words, there is no gap between the end of one time record and the beginning of the next).
However, if you increase the span past the real-time bandwidth, the record length becomes
shorter than the FFT processing time. Time records are no longer contiguons, and some
input data is missed. Therefore, you can overlap records only when mesasuring below the

real-time bandwidth, because the time record length must be longer than the FFT processing
time to achieve any overlap.

‘The actual real-time bandwidth achieved varies with the amount of processing time the
analyzer needs. As with overlap processing, this depends on the current frequency span, the
type of average selected, and how busy the analyzer is servicing the HP-IB and marker

functions and key presses. The following table shows typical real-time bandwidth for the
HP 35660A:

One-channel mode Two-channel mode
Averaging Off 800 Hz span 400 Hz span
Fast Averaging 3.2 kHz span 1.6 kHz span

Typical Real-Time Bandwldths

4-15



Chapter 5
-Spectral Purity of a Sine Wave

Task Overview — This chapter steps you through a series of measurements to characterize
the spectral purity of a sine wave.

What you will need — gather the following items before starting this task:
* A connecting cable (BNC male to BNC male)

What you will measure — you will use the analyzer to do the following:
* Look for prominent harmonics of the fundamental frequency
* Measure Total Harmonic Distortion (THD)

What you will learn — In this chapter, you will be introduced to the following analyzer
functions:

. Viewing-a spectrum to reveal & fundamental frequency and its harmonics

* Setting the proper input range

* Selecting an appropriate scale

¢ Using the absoclute marker, the offset marker, and the harmonic distortion marker
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- PART 2: Spectrum Measurements



Spectral Purity of a Sine Wave

Measurement Setup
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As you step through the foHowing task, you may find that your measurement results differ
slightly from those shown here. Keep in mind that the tasks are designed to help you learn
about the analyzer — not to duplicate specific measurement results.
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Spectral Purity of a Sine Wave

1. [ you've already turned on the
analyzer, press < Preset >.

If the analyzer is oﬁ,'turn iton
and wait until it warms up and

calibrates, Then press
< Presel >.

2. Connect the analyzer's source
to the Channel 1 input.

3. Press < Source >
[ source OH/0FF |

[ FoED s )

4. Press [SINE FREQ ENTRY |

< 1> [wiz]
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Spectral Purity of a Sine Wave

5. Press [LoviL]

< 2> [vims]

6. Press <inpt>
| CHANNEL 1 AUTORANGE ]

This makes sure the input
range is set correctly,




_\\

7. Now look at the analyzer's

frequency domain, d‘.ange “sévéral times- each sécond Eac
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8. Pross < Meas Data >

Spectral Purity of a Sine Wave

moe'this" afull span (010102.4 kHz)‘ tively
cy of the signal (1 kHz) is at the exirem ]

screen. This is a display of the
linear spectrum.

This display appears in

Apacirum Chan |

[ nheE cHaNNEL 1]
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Spectral Purity of a Sine Wave

9. Press < Tigger >

[ CHANNEL 1 TRIGGER ]

Drinp2: @& 3
Ire Erm Hewd

P orarier R LoFS3:125 mg T -7AL Y my

¥tos 3026 ms

10. Press < Meas Data >
[spécmum CHANNEL 1 i

11, Pross < freq ‘>
Press [ span ]

Now use the < <_ > hardkey
1o step through several spans.

12. Stop when you reach 12.8 kHz
- if you step down too far,
simply use the < 4> >
hardkey to go backup to a
12.8 kHz span.




13. Press < Average >

{ averace ON/OFF ]

NuoberL 18 Bpdrie kate: %
Twaring: 8%
Bvikael COnFLETE e Rrw
T Maroer ¥ 11,8 WMZ T -BR.PIE SRVrws
g e e EER e e T e SR
ey -

=% ‘ i h [ ]
PSR Step: 12,3 wh2
Sprctras Lhan % ko B

13a. lf you don’t see any
harmonics, press < input >.
[ cHANNEL 1 RANGE ]
Then press <<\ >iwice.

14, Press < Start >

Spectral Purity of & Sine Wave
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Spectral Purity of a Sine Wave

185. Press < Scale >
[ VERTICAL/DIV }

<1><2>{®]
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16. Press [ auTo ScaLE ]

17. Press [ veatcaow

<t1><2>[a]

18. Press | 0P REFERENCE ]

Now use the < < &>> and
<4 ">> hardkeys to shift the
entire display up or down.
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Spectral Purity of a Sine Wave

-oves the marker to the iargest frequency

18, Press < Marker > L
___onent on the‘dlsplay (m th:s case, the .

[ MARKER TO PEAK

;s
Pl $l 13 T Exf -Af gRerms
SVELAEE wmt T W Fitw

Ffgher T sizw 5 RS2 aber

LL\WWWMW‘“
N stop 17 a;az
Spectrww [yom §

20. Note the amplitude value
indicated by the marker's
y-axis position.

21. Make sure the marker is at the
fundamental frequency. ff it
isn't, press [ MARKER T0 PEAK ]
again.

Press < Freq >

[oenTen]

< Matker Valug >

Don't worry if nothing seems
to be happening. The

analyzer is simply waiting to
start a new average,
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Spectral Purity of a Sine Wave

22. Press [sean]
Now use the numeric keypad
orthe < < % > hardkey to
specify a 100 Hz span.

< Start >

23. Press < Marker >

{ MARKER 70 PEAX

Wrant: FF
¥ Rt ?1.2 L1 Y Ret: - glvres
AVEERGE COMPLETE Wi Arw
.nwkrl_:; KKY ¥ 5.3 dbren
4 B . H B . i -

/Yres

fanter, oz Mz
Spactram Lkan ) LN

24, Press <Freq>
{sPan]
< 3 > [wiz]

Press | zro sTarT] to start the
span at 0 Hz again.

-Press < start > to begin a new
measurement,
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Spactra! Purity of g Sine Wave

25. Press < Marker =

{Mmaromx]

X ReF:  Gpn Y Ref 5 ppy Ahvruy
Mllst FEHP UF ey

ﬂ mnn x L - . u.“_a:_-_u nw-;
Shvrng [ )

$|l 1570 4 i"
DMt Cnen i

26. Press [orFser)

Press [ orrser CRrF ) to turn on
the offset marker,

[oFrser ZERp |

lh
2 Ref; TRer: s oep; SRV
ﬁ!@”‘f EWLII’! e

Bottar a0 e LB
%
I’Urnl:

i . I .
5aﬂtrm rran i ) &maﬁ

' oﬁsei Markeroff
thezero’ posmon will be j
< Prasat >or tum the ana!yzer off
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Spectral Purity of a Sine Wave

#tthe fundamental - -

I 25 Press < Mater >
[ MARKER T0 PEAK ]
?;:E‘ Eis Nt * Ref £ .2 ghvras
VLRRGE DT sre
Eorecser X Loae Loy ey e
wad :
s X .
1oy :
i ;
1 .
U m{rh
Lo L7 g

lni

snum- Bt (T

26. Press [ oFFseT] ned-on o oftset marker andzeroed it

Press | orFseT OB/0FF ] to turn on
the offset marker.

; [ orrseT 7RO
o isyt: \Ir
Hi:\;.:“ :mn‘ T Ref: :.n;_:twu
Bofsec ey o roee .
aw-: .
b .
! ‘.;
i quw SN
3;::: rom mm 1 Sos: li:s;"ﬂ
- e__zero' position wm be 3ost i you press
: Presat > OF turn the anafyzer aﬁ 8
A
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Spectral Purity of a Sine Wave

22. Press [span]
Now use the numeric keypad
orthe < <% > hardkey to
specify a 100 Hz span.

< Start >

‘23, Press < Marker >

[ MARKER T0 PEAX |
’DI;;P: g?z LLY 2 ghivr
H 'y ¥ Rat: -
meiniE TRfPLETE e B
8 Borker 30 1w i 5. TR ures
& P - - —
RS I 7 ;

Tanter: ¥97 Hz pan: 188 W
fperrram [hon | ki i

24, Pross < Freq >
[sPan]

< 3> [}

Press [ zro sTaT ] fo start the
span at 0 Hz again.

-Press < stat > 1o begin a new
measurement.
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Spectral Purity of a Sine Wave

27. Press the < 4 > hardkey
several imes, until the marker
indicates an offset of 2 kHz.

of raev: Om
e

x £ 1 aH Y Ref: 5.987 dbvrmg
AVERRGE [ORPLETE e

[ Bifaer 2. 2 xux Yoo &S ETE 9
P e e
VS l ' :

e v

Whap 22 kks
FYT

e !
Stori: B Hy
Sperirae {nan 19

28. Note the frequency value
indicated by the offset
marker’s x-axis position.

28. Note the amplitude value
indicated by the offset
marker's y-axis position,

30. Pross [ oFFseT oNAFF |

Dyt LFF

F REf: [ hEr T Ref: 5. 9AY akurw
SVERAEE CoRFLEYE [S-atle
Bferker x: 3wz o -e.A33 dhvren

¢anl§ ‘

Stert: B Hz
spertrum Thar L

"Tsiepr 3.% PRz
Rt )
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Spectral Purity of a Sine Wave

' 'Before measunng Totai Harmomc Distortzon (T HD) o
let's change to.a farger span That way, you can see'ﬁ_ e
more harmomcs ‘ - AT

a1, Press < Freq >

[ span]

<1> < 2> [}

cat;se the anajyzer is set tor rms avera ng, takmg' >
ore averages produces a bettei' approximation of
3 valiie Usmg mos averag s ‘also’

32, Press < Average >

[ NUMBER AVERAGES |

b
Now use the numeric keypad
to specify 25 averages.

{ewTer }

33. Press < Stat> T 1s_begans another maasurement and mo es the
"rker to the fundamenia! frequency -

< Marker > -

, e:ﬂwer{wmmw?w] orthe <'¥

{ MARKER TO PEAK ] ‘ ‘

o fren OFF

X Refs ¥ Ref: 5.9RT dSvtmn

P RAGE tﬂ'l.fl! s Ma
’1"”" 2 9F2 M3 1 3.9 dBVres

o BT S e e B T e

a 1 ) . . :

P 1

J .

ok |
e -]
i
i

L E—

3 L I el e e i
ey & Wa srpp L3 E A
3pactrum Chks L Ryt

34. Press < Marker Fetn >
[ HarMonic |
[ oML FREQ ]

< 1> [wi]
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Spactrat Purity of a Sine Wave

Eaganil:  ARX wr Horms: 78
RYtrAEE LOMPIETE Sre Ptw
Bofgrher ¥ SP287 LU BN dbums

(3]
Vs .

ln ¥ %ﬁﬁMWﬂ
e Y nEIR T " .
5107 @ R $top 11, E KAy
Ssecirun Chon ) anss 15

35. Press [ DEAINE NUM HARM ]

< 1> [ENTER]
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Chapter 6
Amplifier Noise Level

Task Overview — This chapter steps you through a noise measurement for a typical
audio-frequency amplifier.

What you will need — gather the following items before starting this task:
+ Audio-frequency amplifier
* Feedthrough terminator to match output impedance of the amplifier
s Appropriate connecting cables

What you will measure — In this chapter, you will learn how to make these measurements:
* Wide-band noise

* Power Spectral Density (PSD) to obtain noise values normalizedtoa 1 Hz
bandwidth

« Signal-to-noise ratios using both wide-band noise and PSD
What you will learn — In this chapter, you will be introduced to the following analyzer
functions:

* Viewing a spectrum to reveal noise

« Using the band marker to ealculate power within a specific frequency band
« Using the Power Spectral Density (PSD) measurement
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Amplifier Noise Level

Mesasurement Setup

DYNAMIC SIGNAL ANALYZER

R B OO S v s
S R A TR

L vt Lp 0~ O —H-cHan 2

SOURCE~"
| FEEDTHROUGH TERMNATOR

J QU
( = L 222
| =1
— i b i
— 3334 o073
PO
—
e

(MATCH CUTPUT IMPEDANCE
OF THE AMPLIFIER)

—TBY 15
AMPLIFER

N ouT

As you step throu gh the following task, you may find that your measurement results differ
slightly from those shown here. Keep in mind that the tasks are designed to help you learn
about the analyzer — not to duplicate specific measurement results.

6-2



1. lf you've already turned on the

analyzer, press < Preset >.

if the analyzer Is off, turn it on
and wait until it warms up
and calibrates. Then

press < Preset >,

. Connect the analyzer's source

to the input of your test
amplifier.

. Connect the output of the

amplifier to the analyzer's
channel 1 input.

. Press < Sours >

[ source DM/oFF ]

[FoED SiNE ]

. Press [ $iNe FREQ ENTRY ]

< 1> [w]

. Press [LeveL]

<> <1> [vms]

Amplifier Noise Level

settir gsr to the deiautt posmons

8 test‘ dev;ce for thas e:x mp!e 1s ‘aty cai

re_ssmg <Pmet> retums most of the anaiyzer
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Ampilifier Noise Level

7. Press < input>

[ CHANNEL 1 AUTORANGE ]

8. Press < Scale >

[ AuTo sCALE]

9. Press [verncaLow ).

<i1> <2>[8]

10. Press < Average >
[ NuMBER AVERAGES )
<2> CH>

[enrer ]

[ Averace OW/oFe ]

11, Press < Freq >

[span]

<2> <5>{I=Hz]




12, Press < iatker >
{ MARKER TO PEAK |

Note the amplitude value
indicated by the marker's
y-axis position.

I R 1,5 aks
sversgp foFLETE
ver o . BR4nkr

T wdc -4 gRvrms

13. Prass < Source >

{ sounce OWOFF |

14, Press < sart >

Atetas: OFF Levalt  1h§.04 mVTAY
Trme: §1PED S14E himfry | WHZ
L Bt LOPPLETE L]

mETs vy

92

Swer B8R T
Spet trum [nen )

Ampiifier Noise Leve]
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Ampiifier Noise Level

15, Press < Marker Fotn >
[BanD]
| pEFANE LEFT FREQ ]
<2> <0> [H]
[ DEFME RIGHT FREQ ]
<2> <0> [wiz]
[ﬂ_fTURN]
16. Note the band marker value in

the lower left-hand corner of
the screen.

XUESREL [OWLETE Ber
B Barkyr X: 1 82 why X

BYS dbvrma
P SR
BEvrnre

-37 [RAMEL 4% 110 Wvrma
S1or
Lpac

T
L

7 Vst Feiaa
rum Lhan 1 BN 2%

17. Subtract the level of the test
signal from the wide-band
noise.

Discard the minus sign from
the final result,




18. Press [ off ]

18. Press < Meas Data >

[ PSD CHANNEL 1 ]

20. Press < Sourcs >

[ seunce ONoF ]

2%, Press < Start >

22. Preés < Marker >
[ MARKER 70 PEAK ]
23. Press [ ofFseT |
[dﬁsa ONnorF )
[ oFFSET ZERG ]

{revurn }

1l

sity)

Amplifier Noise Level

his selects the PSD méasurement (Power Spe
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Amplifier Nolse Level

24, Press the < ¥ > until the
marker moves 1o a typical
point on the noise floor,

Note the amplitude value

indicated by the offset

marker's y-axis position,
2{::;{ ?‘eu khp
AvERASL (OPMLOVE
Boreser taa szt v .T.epob
# ==

Y Reil -ZB. AT ERUrES/YINr
Sre hem

[
FEITRE

5D Inam 1




Chapter 7
Characterizing Acoustic Noise

Task Overview — This chapter steps you through a typical acoustic noise measurement for
rotating machinery. Although this particular measurement shows how to pinpoint the
frequency of a rotating fan blade, the principles shown are common to other acoustic
measurements.

What you will need — gather the following items before starting this task:
s Microphone
¢ Impedance-matching transformer (if usinga low-impedance microphone)
* Appropriate tonnecting cables

What you will measure — In this chapter, you will learn how to make these measurements:

¢ Power Spectrum to characterize acoustic noise (in this case, the noise from the
analyzer’s fan)

What you will learn — In this chapter, you will be introduced to the following analyzer
functions:

* Creating a label for the displayed trace
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Characterizing Acoustic Noise

Measurement Setup

DYNAMIC SIGNAL ANALYZER

As you step through the following task, you may find that your measurement results differ
slightly from those shown here. Keep in mind that the tasks are designed to help you learn
about the analyzer — not to duplicate specific measurement results.
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Characterizing Acoustic Noise

w 1. if you've already turned on the

ressing < Preset > returns ‘most. of ;
analyzer, press < Preset >.

séttings to the default position

If the analyzer is off, turn it on
and wait until it warms up
and calibrates. Then

press < Preset >,

2. Connect the microphone to the
channel 1 input.

3. Place the microphone near the

analyzer's rear panel, at the
e, fan exhaust.

4. Press <inpt >

[ CHANNEL 1 AUTORANGE ]
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Characterizing Acoustic Noise

B. Press < fregq>
[sPan}

<d4> <o> <a>Hrz

6. Press < Average >

[ average ONyorr |
[ NUMBER AVERAGES ]

Now use the numeric keypad
to specify 25 averages.

[ ENTER |

7. Press < Scale >

[avto scae ]

T4



8. Press < Marker >
[ marker Oyore }
[ MARKER TO PEAK ]

Note the value indicated by
the markar's x-axis position.

mr ﬂ” »pestn hatx: &
PARME Lo ITE e
Qrorser x wrae

=54

+ TR, 353 dfvran
inidoii ML h LY

(5t

Tiere b Ry G
tpezitue CPan | RS 2%

9. Multiply the fundamental
frequency by 60. Then divide
this number by 5 (the number
of fan blades).

Characterizing Acoustic Noise
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Characterizing Acoustic Noise

10. Press < Format >
[ race Tmie]

Then use both numeric and
alpha-shifted keys to enter an

appropriate trace title.
[enter ]
HARNEE COMPLETE L)
92 N_z_ . ¥ o-Ta_ 3AE ‘033»‘”!.‘2‘%‘.

T Porter ¥
w53 7T
e

¢k
aiv

H
Bt

Start: B ohs
AR w132

76
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Chapter 8
Filter Characterization

Task Overview — This chapter steps you through a series of measurements to characterize
the performance of a band-pass filter.

What you will need — gather the following items before starting this task:
* 1 kHz Band-pass filter (individual filter or graphic equalizer)
* Feedthrough terminator to mateh output impedance of filter (if necessary)
e Appropriate connecting cables and BNC “T” adapter

What you will measure — you will learn how to make these measurements:
* Frequency response (shape of filter)
* Resonant and passband frequencies
¢ Insertion loss
* Phase

What you will learn — In this chapter, you will be introduced to the following analyzer
functions:

* Making frequency response measurements

* Viewing phese information

¢ Using different display formats

* Switching between the linear and logarithmic x-axis
* Using the marker search feature
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Filter Characterization

Measurement Setup

DYNAMIC SIGNAL ANALYZER

S U |
- (]%[) w33
o (:?
—r g b d
— a0
= 3354 333
POV TR N O
— JdJddj
R ) AN
L =t P 0~ O —Jf-CHaN 2

SOURCE-

i

EEEDTHROUGH TERMINATOR
MATCH OUTPUT IMPEDANCE
OF THE AMPLIFER)

FILTER L
UNDER TEST

N ouT

As you step through the following task, you may find that your measurement results differ
slightly from those shown here. Keep in mind that the tasks are designed to help you learn
about the analyzer — not to duplicate specific measurement results.



e

if you've already turned on the
analyzer, press < Preset>.

if the analyzer is off, tum it on
and wait until it warms up
and calibrates. Then

press < Preset >,

Place a BNC *T" adapter on
the channel 1 input connector.

Connect the analyzer’s source
to one side of the “T.” Then
connect the other side of the
“T* to the input of the filter.

Connect the output of the filter
to the channel 2 Input. if

necessary, terminate the
filter's output.

Press < Meas Type >

[ 2 cramwEL 51.2 Wiz ]

Fiter Characterization




Filter Characterization

4. Press < Source >
[ source OM/orr ]
[ PERIODIC CHIRP
[ieve ]

<1> {vms]

5. Pross < hpt>
[ CHAMNEL 1 AUTORANGE ]

{ CHANNEL 2 AUTORANGE |

6. Press < Trigger >

[ SOURCE TRIGGER ]

7. Press < Window >

funirorm ]




Filter Characterization

™ 8. Press < Meas Data >

[ FREQUENCY RESPONSE }

8. Press < Tace Type >

[ LoG MAGNITUDE }

10. Press < Freq >
{spax ]

<3> [ri]

11. Press < Scale >

{ Auo scae ]
i A TE Arkef: %
R ity Sar

e Bra L)
Brerer 3 32ans T iimel e

.3
Jori: £ w2
Freamenty Frspomee

T Theops 3.7 Wk




Fitter Characterzation

12, Press

[ x-axs UNLOG ]

Tagke!: 1% o8
Wsket: -3 O

B u
L d Kt 3ponie

13. Press < Average >

| AvERAGE DW/OFF ]

14. Press < Scale >

[ auto scate]




Filter Characterization

15. Pross < Marker >
[ MARKER ON/0FF ]

[ MARKER TO PEAK ]

Note the values indicated by
the marker's x-axis and y-axis
position.

1 kef- - infply &f
Ea ]

PR »
Fatl R S

18, Press [ ofFseT]

[ oFrsET ONoFF §
[ oFFseT RO ]
[ RETURN ]

-
A Raf: L, B24 aH: T ket -1 822 dF
A s e

16 oo
Lrar

LAl Srob: I.7 LKt
Fragusncy Respomsy ke i




Filter Characterization

17. Press | stancH ]
[mReET]<-><3>

[EnTER ]

18. Press [LEFT ]

Note the frequency value
indicated by the offset
marker's »-axis position.

Qfset: 0N
X Ref: 3. 824 W2 T Ref: -i.52% &R
RAEMEE COMLETE s e

E Offser %: -l6k ur ¥-3.583 o8

~Le

Start. B Bz
Frquency Bxsponse




e

19, Press | RIGHT ]

Again, note the frequency
value indicated by the offset
marker's x-axis position.

iy P s
Cde LA T Ref: -1 MY g%
Vet (e TE M e e
g ofeset OBk XD LR L)
» SEEEL LEoRTE
% !

L sm gl
:uqum;. Siesponze P al»zvs”;é

20. Press [retunn |
[orrseT ]

[ o ser oNAFF ]

Filter Characterization




Filter Characterization

21. Press < Fomat >
[ UPPERA.OWER

< Active Trage >

AVERRSE CUMPLETE

22. Press < Mgas Data >
[ FrE@ RESPONSE |
< Sgak >
[ x-0s UNLOG }

[ auTo scart]

[trRef:
varDiw:

Shbadia b dbad

i

Start. E Mx
Frequency Response

o
b
g
o
au
o
k4

B Jarter 2.2k

TR et
stert: B Wy
Frequancy Respotse

810

A,‘i Ay j

*,
@
wnbe




N

23, Press < Trace Type >
[ Prask |

24, Press < Scale >

Erered B @
VeeDive e

X ). 22% %k Lo

S L TR £ O T P
Sremupnc, Faiplast ELe ST
Berkec 2 3.2 WM 2289

o

[T P U Y S . \ ek e
ALY iop: T3 T 06
fremancy Rasponse + 2 0

258, Pross < Marker >

[cousten OM/oFF}

1.2 LHE Y Ref:o B ”11-: e

A N 3 ]
LT T

O -
Froaurncy Rasponse

Fiiter Characterization
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Filter Characterization

26. Press < Format >

[ FroNT/BACK ]

BERRSE LOMPLETE SrT Mrw
WoTeine LT TTM S T
£ ;i L b ¥: 39869 noep
Eharker L L8 M L LTLIUARSIMML

BVERRET CIPPLETE o Rrw
Mersce I L 8M ki ¥: +1.525 0¥
BemrEm L LR ) it o
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Chapter 9
Impact Testing

Task Overview — This chapter steps you through a series of measurements to find the
frequenecy response of a mechanical structure, using impact testing.

‘What you will need — gather the following items before starting this task:
¢ Test structure and support
* Impact hammer with built-in load cell
» Accelerometer with adhesive or threaded stud to mount the transducer

¢ Signal Conditioning (a current-source supply if you are using ICP devices, or a
charge amplifier if you are using piezoelectric devices)

¢ Appropriate connecting cables

What you will measure — in this task, you will make these measurements:

* Frequency response function for a simple mechanical structure, using impact
testing

What you will learn — In this chapter, you will be introduced to the following analyze
functions:

¢ Setting input ranges manually

* Specifying a trigger delay

* Using the force window (and determining its duration)

* Using the exponential window (and determining its decay rate)

g1



impact Testing

Measurement Setup

DYNAMIC SIGNAL ANALYZER

e ) )
j{ Q(%C) o
— 2 P
3
ﬁjjjj =32
P y
j I O O O 1 D D I .
3030222
LJ e e —}i—CHAN:z
SOURCE—/

HAMMER
WiTH LOAD CELL)

SEGNAL CONDITIONER
~—~J@][9] W‘l

[ I___a L

SIGNAL CONDITIONER
N
@[] @D"J -

ouT
TEST FIXTURE l iL_:@ R T

~JEY ]| O
sutll - § I¥e

TRANSDUCER

As you step through the following task, you may find that your measurement results differ
slightly from those shown here. Keep in mind that the tasks are designed to help you learn
about the analyzer — not to duplicate specific measurement results.
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1. f you've already turned on the
analyzer, press < Preset >.

if the analyzer is off, turn it on
and wait until it warms up

and calibrates, Then
press < Preset >

2. Connect the impact hammer to
the analyzer's channel 1 input.

Connect the transducer on the

test structure to the analyzer's
channe! 2 input.

3. Press < Meas Type >

12 Chanred 51.2 KHz ]
4. Press < freq >

[span}

<1> <.> <§>[pu]
5. Press < Format >

{ uPPERAOWER ]

impact Testing

-’_‘As always, you should preset the ana!yzer before
begmnlng anew measurement task.

As maentioned in the task overview, you wnli need to
" provide proper signal conditioning for the test
S equtpment you are using. L

'ln our exarnple we used a test krt compzastng ‘a

‘hammer with load ceti transducer and matchzng
L lCP current sources.. ,

_ This places the analyzerin the two-channel mode.

For this examp!e you will select a frequency span of
-gpproxumatelya Kz B L RN

n To view the results of both the stimulus (thé hammer
.. taps} and the resultant response, you il need to have
- :two traces dzsp!ayed

. Trace ;A-wntt show the hammer 1aps ( A the txme
»--_‘__;;_domam) while Trace B will show the response (m the
| frequency domain). : . |

- It’s lmportam tc monitor the hammer taps to ensute

" thatyou've made a clean hit. if the hammer bounges,
" {causing multipte hits within a single measurement},
~the response will be in error.
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impact Testing

6. Press < Meas Data >
[ TihE CHANNEL 1]
< Active Trace >

[ FREQUENCY RESPONSE }

7. Press < input>

[ CHANNEL 1 RANGE }

Using the numeric keypad,
enter a value appropriate for
your measurement equipment.

[ CHANNEL 2 RANGE ]

Again, enter & value
appropriate for your
‘measurement equipment,

8. Press < Trigger >

[ RIGGER SET WP ]

[eva ]

<1><0>][%]




impact Testing

“\ ©. [ CHANNEL 1 DELAY ]
< -> < 2> [mstc]
[ cHANNEL 2 DELAY |
<=> <2> [msEC]
[ReTURN
[ CHANKEL 1 TRIGGER ]

10. Press < Window >

{ FoReE BXPO ]
[ FORCE CHANNELT ]
<i1> <8> [mse]

- oo cine ]

<§> <0> [msec]
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Impact Testing

11. The analyzer is now set up to thn ‘makang your measurement you must make_ S
receive data from your “sure-that.the- mput range. for each channel IS wuihm ‘
measurement. the range settmgs of the ana!yzer ' - '

i o et | icrane

LA o Y ’ i mees
p oA L WL LD TR ). S
3‘:*1“”# sExIme T """‘;‘5?56? FEYE Ay
l DGrkWr X: i.8 kWD 6. 34%F 88

i S i
* ;:E::.snf:—?:swnu ; .-—_W"ﬁ‘. ‘5!0@ ’ L.‘Eii
OVERLOAD INDICATORS
Overloaded Inputs
i s T
WATYIRE FIR OTEISEEIR Erw Lo
£ :vl——v_-——-—v — . — - EEETRE —
o . -
kel oo : o
58 H : <
saiv % = . "

Tihe {i : 1

?ﬁ; o Fibe ¥4 Ews
- ;L ThET X0 476 My v e ESPY O
[ . o i

SureEETT T RN
Frequerty Ressonse YO8 ERD

Multiple Hammer Hits (Bounce)




12. Press < Sealke >

{ AUTO SCALE ]
< Active Trace >
[AuTo scaLe ]
A WL
UG FOF TRIGHER o [ neas
w .
[ 4
- A
Rac; . -
b i
ay
ia 1 -
189 -F . :
b - B T - .
FErTE SR + T iop. 247K mo
Fee {par |
B roruer X site W2 woaE MR GE
L X‘ N
peren VS z
ik Ao LA B
i — \\-.‘ | -
- N - JJ H [
- . U
S1e74: T wr Srom: 1.6 AKE

Fraguingy Razsonse

Proper Measurement Technique

impact Testing

| Its often neoessary to prass {wm scm] after each.
-fmeasurement This provsdes the best dlsp!ay for =

each traoe

As in othar measurements you have mada you may -
want 1o average your results, If you want {o average,

~ you will have to tum averaging on and, of tourse,
‘press < Swt>" to begin each néw. sefles.of
‘ measuremems To- learn more- ‘about averagmgi
. ‘modal tests, see App!ication Nora 2433 (The_ .
’ “Fundamenrais of Modal Testfng) P i

87
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Chapter 10

Plotting and Printing Measurement
Results

QOverview

You can use a variety of HP-IB plotters or printers to show measurement results. Contact
your local Hewlett-Packard Sales/Service Office for a listing of currently-supported
peripheral devices,

This chapter provides a brief overview of plotting and printing procedures. For more
detailed information, see the HP 356604 Front-Panel Reference.
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Plotting and Printing Measurement Results

Preparing to Plot or Print

1. Connect the plotter/printer to
the analyzer's HPB connector.

2. Press < lLocaireB >

[ SYSTEM CONTROLLR ]

3. Determine the HP-IB address of
the plotter/printer.

4. Press < Loca/HPB >

{ PERIPHERL ADDRESS ]

5. Press [PLOTTER ADDRESS |
or [ PRINTER ADDRESS ]

Now enter the appropriate
address,
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Plotting and Printing Measurement Results

Plotting or Printing

1. Checktoseeifthe
plotter/printer is ready.

ake sure the piotterfpnnter is turned on has paper

2. Pross < PiotPint > Sofﬁ-cey Iabels do not appear on the plotted or. pnnted

Also, the analyzer does not send aform-feed
Then press [ PLOT SCREEN ] :

Of [ PRINT SCREEN ]

ars' you need to

Check the' connec’non between the anaiyzer and
the_ptotter!pnnter :

Make sure that'you have the conect address
ntered 1or'the plotterfprmter

3. Press [ABoRT pLoT]

OF [ ABORT PRINT ]
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Chapter 11
Save and Recall Operations

Overview

First, a brief overview. The analyzer lets you save (and later recall) the following
* Traces
°* Instrument setup states
* Math functions (and constants)
* Limit tables
¢ Data tables
* HP Instrument BASIC programs

There are three mass storage devices you can use:
* The analyzer’s internal disc (this accepts standard 3.5" floppy discs)
¢ The analyzer’s internal RAM disc {for fast, temporary storage)
® An external disc drive (must be HP-IB compatible)

Before doing any save or recall operations, make sure you've selected the correct mass
storage device. Unless you've used a device specifier prefix (such as INT: for internal disc),
the save/recall operation will use the currently-selected mass storage device.

Here are the device specifiers:
+ INT ~ for internal disc
¢ EXT — for external disc
* RAM - for a RAM disc
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Save and Recall Operations

The filename you use must have no more than ten characters. Also, all characters must be
printable,

CAUTION  Files stored in Internal RAM disc are temporary and will be lost when you turn off the

analyzer. Use an extemnal disc or the analyzer's internal disc drive for permanent
storage.

For detailed information about save and recall operations, see the HP 35660A Front-Panel
Reference.

Saving and Recalling Traces

You can save (and recall) a trace to one of eight files in the current mass storage device —
files "TRACEL’ through "TRACES’. You can also save the trace to a file with a name of your
own choosing.

Saving and Recalling States

You can save (and recall) the current instrument state (or in other words, its configuraticn)

to a file in the current mass storage device. Later, you can use this fle to quickly set up the
analyzer.

Here’s what else you should know:

* When you save an instrument state, the analyzer remembers most settings, but
does not remember some service tests and adjustments settings,

* You can eave an instrument state to one of eight files in the current mass storage
device — files "STATEY’ through "STATES’. You can also save the state to a file
with a name of your own choosing.

* Because data tables and limit tables can use large amounts of memory (especially
for larger, more complex tables), an “Insufficient dise space” message appears if
the setup state is too large to save, If this happens, store each table to a separate
file (for example, INT:LIMIT1), if you haven’t done so already — do this by
pressing < Seve > and using the [ sAvE DA 18L] and [ save tmT] softkeys. Then clear
all tables by pressing < Marker fotn > and using the appropriate softkeys to delete all
tables. This avoids duplicating the tables in the memory space allocated for
saving setup states. An even better idea would be to store data tables and limit

tables to another external mass storage device (to avoid running out of dise
space).
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Save and Recall Operations

Saving and Recalling Math Functions

You can save (and recall) a math function to one of eight files in the current mass storage
device — files 'MATH1’ through '"MATHS’. You can also save the trace to a file with a name
of your own choosing. The five constants associated with each math function are also saved.

Saving and Recalling Limit Tables

You can save (and recall) a limit table to a file with a name of your own choosing.

Saving and Recalling Data Tables

You can save (and recall) a data table to a file with a name of your own choosing,

Typical Save and Recall Tasks

In a few moments you will step through typical save and recall operations, using the
analyzer’s internal disc drive. After completing these tasks, you can use similar procedures
with the analyzer’s internal RAM disc or an external disc.

Before starting the save and recall tasks, you must first designate the analyzer’s internal disc

as the current mass storage device. Afterwards, you will format a blank 3.6" floppy disc (if
you haven’t done so already).
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Save and Recalt Operations

Selecting the Current Mass Storage Device

1. Press < Regall >

[ sToRAGE CONAG |

2. Press [ wiernaL pisc ]

3. I you have a disc already

formatted, insert the disc in the
analyzer's internal drive,

Press [ canLos ON/orF |




Save and Recall Operations

Formatting a Blank Disc

1. Make sure the disc you're
going to format is not

The write: protect tab shou!d be 'co\rermg the square
write-protected.

t the | lower~!eﬁ ‘hand corner of the floppy disc.

2. Insert the disc in the analyzer's
internal disc drive.,

3. Press < Save >

[ o1sc FuNCTIONS ]

4, Press [ FORMAT OPTION ]

<0>

5. Press [ INTRLEAVE FACTOR ]

<1>

6. Make sure you really want to oAt i
format this disc, :
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Save and Recall Operati

7. Press [ START FORMAT |

: appears at the top

'!'-

8. WhenIN

, press [ sNTER |

of the screen
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Save and Recall Operaticns

ng a Trace

Sav

h

Pross < Save >

1

]

{ SAVE TRACE

—

2. Press [ myo TRACEY
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Save and Recall Operations

Recalling a Trace

1. Press < Recall >

[ RecALL TRaCE }

2. Press [ RcL fROM "TRACEY' ]
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Chapter 12

File Utilities, Application Utilities,
and Special Functions

Overview

File Utilities

In addition to save and recall operations, the analyzer lets you do the following from a file
utilities menu:

¢ Rename 4 file
¢ Delete a file
¢ Delete all files
* Pack files
* Rename catalog
~ » Format a disc
* Copy a disc
* Set storage configuration (select a8 mass-storage device)

At the end of this chapter, you will learn how to copy one disc to another, using the analyzer’s
internal disc drive. This is particularly useful for making backup copies.

To learn how to format a dise, see Chapter 11, “Save and Recall Operations.” For detailed

information about file utilities {and to learn about additional utilities), see the HP 35660A
Front-Panel Reference,
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File Utilities, Application Utilities,
and Special Functions

Appilication Utilities

There's also an application utilities menu. From here, you can do the following:
+ List all applications loaded in the analyzer
¢ Install individual applications
* Load all applications

* Turn on or off the autoload feature (if on, the enalyzer loads all applications with
the LD suffix at power-up)

Don’t confuse programs that run in HP Instrument BASIC with applications, Although
HP Instrument BASIC is itself an application, the programs that run in it are not — rather,
they are loaded and saved like data tebles and limit tables. For more information, see the
HP Instrument BASIC Getting Started Guide.

For detailed information about application utilities (and to learn about additional utilities),
see the HP 35660A Front-Panel Reference.

Special Functions

A special function menu lets you select:
* Calibration options
* Memory allocation
. 'I‘urmng on the beeper
e Settmg the clock and calendar
* Self-test functions

For detsiled information about special functions, see the HP 35660A Front-Panel Reference.

Disc to Disc Copying

This procedure shows how to copy the contents of one dise to another, using the analyzer’s
internal disc drive. After completing this task, you can use a similar procedure to do related

gﬂersti'oni (for example, copying the analyzer’s internal RAM disc to a dise in the internal
¢ drive).
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Copying a Disc

File Utilities, Application Utilties,
and Special Functions

1. Press < Save >

feeE oniLiTEs |

2. Press [copyoisc ]

3. Press [ sounce pisc ]

4. When INT: appears at the top
of the screen, press [ ENTER ]

5. Press [DESTN DisC ]

6. When INT: appears at the top
of the screen, press [ eNrEr ]
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File Utilities, Application Utifities,
and Special Functions

7. Insert the source disc into the
analyzer’s internal disc drive.

8. Press [ smAr corv]
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Chapter 13
Data Tables

Overview

A data table is a list of x-axis values. For each x-axis value that you enter into a data table,
the analyzer calculates the corresponding y-axis value.

There are two data tables; one for Trace A and one for Trace B. When you call up a data
table calculation, the analyzer will select the appropriate data table for the trace that’s
active. And when you turn on data table calculation, the analyzer will automatically
eojeulate the y-axis values, '

. . . Sre
, Brwrker X: 3B 73 pya ¥: =11.783 oF

SV R ST B

Sfarty ed ps T TTTYYop: OB, 6 KR
Fraguency Fespohse fHy- 10

Data Table A ~ Use up/toun mhr keyy 10 select segment
SEH % Y

Typical Data Table

Data tables are useful for quickly characterizing a measurement result by takinga
“snapshot” of key points along the x-axis. Data tables save time because they let you easily
record measurement results (in numeric form) without having to move the marker around
and manually record marker values at various points. For more information about data
tables, see the HP 35660A Front-Panel Reference.

You can also store a data table and apply it to subsequent measurement traces. This is

particularly useful when using the analyzer remotely. For more information, see the
HP 35660A HP.IR Programming Reference.
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Data Tables

Here’s what else you should know about the data table:

13-2

* You can specify 401 x-axis values for the data table. Of course, the more values
you specify, the longer it takes for the analyzer to fill in the y-axis values,

* If data table calculations are on, the analyzer will update the data table after each
measurement. Also, the data table does not have to be displayed for the
caleulation to occur.

¢ If data table calculations are off, the analyzer will not update the data table’s
y-axis values. However, the x-axis entries will remain unchanged.

¢ The analyzer does not store unit labels in the data table. For example, an x-value
of 1.2 kHz is stored simply as “1.2K” and & y-vslue of —35 dBVrms as “~35.”
Before recalling a data table for use again, make sure the analyzer is set to use
the same vertical units that you used when building the table initially.
Otherwise, the calculated data table values will be in different units than the
original data table, It's also a good idea to use the same frequency span.

* If you’ve turned on the offset marker, the analyzer will calculate y-axis values

with respect to the current offset zero point (the little square). Otherwise, the
analyzer shows shsolute y-axis values,

* When editing the data table, use the < 4 >and < ¥ > hardkeystomovetoa
particular x-axis value (if there’s more than one page, pressing
< A& > < fast >moves to the previous page and < ¥ > < Fast > moves to the next
page). If you're at the last entry, press < ¥ >to add a new one.

* The analyzer does not show markers for any of the data table points.

¢ You can use the data table for both frequency domain and time domain
measurements.



Data Tables

A Simple Data Table

With this task, you will learn how to create a data table. Although this example uses a 5 kHz
low-pass filter, you can use another type of filter if it’s more convenient (the goal of this task
is to learn how to build a data table — the choice of test device is not important).

The example low-pass filter has just two components and is very easy to build. The same
device is also used in the first waveform math task (Chapter 15, “Waveform Math”). '

o —AAAy r O
In bl 3000pf Out

71

Low-paesg Filter
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Data Tables

A Simple Data Table

{continued)

1. Connect the 5 kHz low-pass
filter to the analyzer.

2. Msake a frequency response
measurement,

3. Press < Freq >
[ zERO START ]
[sonn ]
<2> <5> [iiz]
4, Press < Scae >

£ x-a0s UNAOG )

RS
B marver X: 5134 $hz

14

Stort: &4 Nz .
Tragueasy RESFRNIE . s 10

8. Press < Maker Fcin >

[ oA TABLE ]
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6. Move the marker o a point at
the left side of the trace.

7. Press < Marker Value >

140 S S A | \
Fraa e T !lw T ZE. L EHE
Fredurncy Rezpenae an: 18

$ata Teble B - UEe MpJdban Bkr haps ta solizel segesst
b1 x T

s s 512 He as he frstxaxs value n the data

8. Press < ®» >

Press <« ¥ >

< Marker Yakse >

Data Tables

his example hiere, we movad the maiker to 512Hz.
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Data Tables

2. Repeat the previous step
several more times,

iy

TitwT $9.8 WRE
el Y-t

i

Haris 6= k2
Froguency Responsy

Dato Tseld k= USe O7SOHA KT KeyS T BRigel sefaent
E13 X ¥

z
3
4
5
)
3

10. Press { catc ON/orr |

NSRRI £
| Serier I U8B phz

¥ -11.pe3 ob
i

Mot 42§
Feghthty RESPOAE

Bats Tols £ - Use ip/fels wir beps i sklect sepoer?
abs X T

i B 7 -3

z 1,824 ) ~B, 247]

E & T

4 e K '

] k

i 3
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11. Modify the output of the test
device

Press < Start >

- SN Src
rhet 2 48 2 Ml‘l 2 -hl, 3% af

%

THari o# ki
Freguency Reaponan

Pety Tadie § = P52 ppiimem whr kaps e delwcl segeest
56 ¥ ]

1
2
3
!
5|
&
7

12. Press [ RETURN TBL DOWN |

13. Press < format >

{smae]

Data Tables
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Chapter 14
Limit Tables

Overview

A limit table is a list of values (referenced to their respective x and y coordinates) that the
analyzer uses to compare with a current measurement or a stored trace. A limit appearsas a
line (or lines) defined by a series of line segments. These line segments are defined by points
that you specify for each limit table.

Limit tables are useful for go/no go checking — they quickly tell you if a particular
measurement result passes or fails the limits outlined with a particular limit table.

You can create both upper and lower limit lines for each limit table. When you turn on the
limit testing feature, the analyzer indicates a “fail” condition if the trace you're testing
exceeds an upper limit (or goes below a lower limit). If the trace is within the limit lines, the
test passes. By the way, you don’t have to use both upper and lower limit lines — for some
types of testing, it may be more convenient to use only upper (or lower) limits,
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Limit Tables

Here's what else you should know:

* The analyzer does not store unit labels in the limit table, For example, an x-value
of 1.2 kHz is stored simply as “1.2K” and a y-value of ~35 dBVrms as “~35.”
Before using a limit table again, make sure the analyzer is set to use the same
vertical units that you used when building the table initially. Otherwise, the limit
testing will not work properly. It’s also a good idea to use the same frequen
span. :

* When editing the limit table, use the < A > and < ¥ > hardkeys to move to a
particular segment (if there’s more than one page of segments, pressing < A >
< Fast > moves to the previous page and < ¥ > < Fast > moves to the next page).
If you’re at the last segment, press < ¥ > to add a new segment.

* When adding s new segment, x-start and ystart values are copied from the x-stop
and y-stop values of the previous segment. This lets you conveniently add &
connecting segment to the previous one. There’s no need to re-enter the x-start
and y-start values — simply move the marker (with the < » > hardkey) to the
desired end point for the new segment. Then press [ xs10P] < Marker Vaiue > and
[Y-570P] < Marker Value > ,

* To copy a limit from Trace A to Trace B, use < Save > and related softkeys to save
the limit for Trace A to a file (such as "LIMIT1"). Then make Trace B active.
Now, using < Recall >, recall 'LIMITY’ (you may have to backspace and use the
numeric keypad to specify "TRACEL’). You now have identical limits in both
tables. To save the newly-created Trace B limit, again use < Save > and related
softkeys; this time, save the limit to 'LIMIT2.’

For more information about limit tables, see the HP 356604 Front-Panel Reference,

To learn about operating the analyzer remotely; see the HP 35660A HP-IB Programming
Reference.
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Limit Tables

A Simple Limit Table (upper limit only)

With this task, you will learn how to create a simple
test the spectral purity of a sine source. Specifically,
amplitude of the second and third harmonics.

limit table (using just one limit line) to
you're going to check the absolute
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1imit Tables

A Simple Limit Table {continued)

1. Connect a sine source to the
analyzer's channel 1 input.

Set the output to 1 kHz.

2. Make a spectrum
measurement of the 1 kHz test
signal,

T: L4, 8488 dEvrmy

Slert: 3 Wy
SasTtrwn Chah 1
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4. Prass < Marker Fcin >

fumT]

H 3 et debies 3

R LExit Yaoil

agf X 3 AH2
L Rrmer v

ERER osr 1.2 W05
pertrim than i fm: 2%

Likit Table B = WaR ppfioun cht hepr 15 selact sirgaeht
E14 PRl o Tritart ZeStop Y-stok B

4, Pross [ LT coNFiG ]
[%s1aT]

<i> <. > <8>[u]

5. Pross [v$mRT]

-S> <4><0>

[enEr ]

6. Press [xs1or]

<3> <.><1>[ur)

Limit Tables
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Limit Tables

7. Press {ystor)

<-><5><0>

[EnTER ]

-

Limt¥ Tmble A ~ USk uplétsin wht keps te awlect segment
E11] X-Start T-51ar g %-510p Tritep b

T T e P AR

SETT T
Spwrtrme Chon |

8. Press [ orrser)
[ ¥ ADJUST ALL SEGS ]
<1><0>

[enten]
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9 Pregss < -> <1> <>
[ENTER ]

[ RETURN ]

] . i :
Stark: 8 ¥z Tiop:
ApEckram Cwes |

Liait Yeate B - ¥ wpidoam i Lips B sedrct epint
R A-start T-trart x5im LAt 2L T N
SV S st (P R

BRI RSN T N

10. Press [ LsaT conric ]

[TEST EVAL OW/orF ]

11. Press [ reTurn ]

[ RETURN TBL DOWN ]

Limit Tables
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Limit Tables

12. Press < Format >

[ SINGLE ]

o : N SR AL
T A
13. Press < npet >
f CHANNEL 1 RANGE ]
Then press <v > twice,
14, Press < St >
L7

‘ E e
- I ) “

Stert. B Wy 1m0 X2 her
Bprcirvm Lhan § oW Ath: 28

15. This completes the limit test.
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Limit Tables

Another Limit Table (upper and lower limits)

With this task, you will learn how to create a simple limit table to check the shape of &
band-pass filter. Although this example uses a 1 kHz band-pess filter, you can use another
type of filter if it’s more canvenient (the goal of this task is to learn how to build & limit table
—the choice of test device is not important). After a bit of practice, you should be able to
build & limit table very easily.

Make sure you’ve read and understood the previous task (“A simple limit table™) before
starting this task.
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Limit Tables

Another Limit Table

(continued)

1. Connect a1 kHz band-pass
filter to the analyzer.

2. Make a frequency response
measurement.

3. Press <Ffeg>
[ zeRo START ]
f sPan]

<2> <5> [Ki]

4. Pross < Scak >

[ x-mas UNADG }

i i 1
top: 5.4 xEX
L 19

Start: 64 n
Fraguescy Rsaponse
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P——

5. Press < Market Foin >

& Lteie Tebie: § BoLimid Topie: 2
S FREENOR sre
2 forarsar ¥: 1,824 2z ¥ -3 Y e

THart: Wk AL
fraguanty Rispenst

T T
Wt LB

Liait Takke § - B3N upiicun WEP RAES YA RRisct rgeent
L1413 A-%tart yoSiteey

x-550p yeStop W

6. Move the marker to the left of
the filter peak.

Press [ xsTgT]
< Market Value >
[¥smrT]

< Marker Vaiue >

Limit Tables
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Limit Tables

7. Move the marker to the filter
peak.

Press [ x-s1op ] :

< Market Valug >

[vstor ]
< Marker Value >
& Lim} Tenier ) B iunit Tapler 2
bl d

Lo T7E et

dtaris GARE
Fraquency Rezaoanr

Stop: &8
(.4

Lrmit Tebie 4 - G2 sp/dond wh7 Kepd b0 Suisel sepeant
3F E-dnart w-btort ¥ St9p Y-stop W
T R SR M T T R 1T

B Press< ¥ >
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Limit Tables

\ 9. Move the marker to the right of
' the filter peak.

Press [x-stop]
< Marker Value >

[vsT0P]

< Barker Value >

Eufmt Toeja. b B Lowit Yaele 2

el :
LR
Frequenty Reaponse

LIt Takle & ~ e wp/esua akr Rays to Jelact sagesatl
e T-htgrt =310t it Yritoe  HL
1 Y

' 3 =f, 77811y

10. Press [ ofFstT]
[ ¥ ADUST ALL sEBS |
<3>
[ENTER ]
[RETURN ]
vomn em

L]
L narser K I 668 wkr

4

-ia ;
LR SToR! 25,8 881
FEQUERCY Se3p0nSE &R 18
Liwit Tuble B « S5t wp/seon bt hepy e Selec) Sepmant
12 T-atary Tebtart -3t T-3tez M.
3 324 1
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Limit Tables

11. Again, move the marker to the
ieft of the filter peak,

Press < ¥ >

12. Press | umr urPeRiOW ]

13, Press [ x-smRT}
< Marker Value >

[ysmanr]

< Marker Vaiue >

14. Mova the marker to the filter
peak.

Press [ xsTopP ]

< Marker Vaive >
[vs10P]

< Marker Value > -
18, Press < ¥ >

16. Move the marker to the right of
the filter peak.

Press [ xstor]

< Marker Yalue >

[¥s10P]

< Marker Value >
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17. Press [ oFFseT]
[ ¥ ADJuST ALL SEGS |

D> C1I><C. ><5>

[enTER ]

[ RETURN ]
& Linft Tealer 4§ P LEmit Teble: 2
PO >

perkar K 1. st 0hZ ¥: -s.237 o8

AR I "
L ] BE:Le
L3it Tabin B - Woe wpidouh sk? Raps 15 Selact sigaiei
SR K-Mtert r-deart X-5top Yestee WL
i ML 1,824 1 tp
1.824 pesf Lobsd b 3‘; ]

18. Press [ uwar conrig }

[ TEST EvaL ON/orF

+hd ISR 41 N

arit =
Frepatwcy Respamin 4B
Limtd Tehie N« Boe wp/fuk okt Ly Te Grlett Siphont
Acy yedtart T-htart ¥-Siop Toher W

EYE

Limit Tables
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Limit Tables

19, Press [ RETURN |

[ RETURN TBL DOWN ]

20. Press < Fomat >

[ smaie ]
f e i arg
3 m_{}tf ke L.gd l.bt: 1wl 708 9B

14-16

S1erl: B4 M2
Frequenty Mespaise

Sioe: 286 KK
Rtk




Uimit Tables

I 21. It possible, adjust the filter 1o
change its frequency response.

Then press < Start >

|

» Teoer 24wz
Frowaancy LEBOORST ke 18

3z02%: 44 W2

22. This completes the limit test.
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Chapter 15
Waveform Math Operations

Overview

Waveform math lets you perform a variety of operations on current (or stored) traces.
Here's what you should know: ‘

« Functions are specified by entering the definition with operands and operators in
infix (standard algebraic) notation. After you enter a function, you can use it to
perform waveform (trace) math operations with a combination of measurement
data, stored trace data, and constants for display in the currently-active trace,

« Constants can be defined as real or complex quantities. To accomplish this, you
are given the choice of defining the real part, imaginary part, magnitude, and
phase of the constant — all independently. '

* To view the results of & math operation, press < Meas Data > and use the
appropriate softkeys to call up the math results.

* To exit any math menu without affecting any function of constant definitions,
simply press any hardkey.

» If any data resulting from a math operation overflows the analyzer’s floating
point limits, an OVFLW message appears. For example, this occurs when a math
function involves a divide-by-zero operation.

* When performing a math operation with stored traces, unexpected results may
oceur if the stored traces are not in the same domain (either the frequency
domain or the time domain) or if the stored traces have different frequency spans
(frequency-domain traces) or tire record lengths (time-domain traces). For
example, when multiplying two stored spectrum traces, make sure both traces
have the same frequency span and the same start frequency.

To learn more about math operations, see the HP 35660A Front-Panel Reference.
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Waveform Math Operations

A Simple Math Operation

Using waveform math, you will take a frequency response trace and invert it. Then you will
multiply the frequency response by the inverted curve to produce a flat frequency response
trace. Although this example uses a 5 kHz low-pass filter, you can use another type of filter
if it’s more convenient (the goal of this task is to learn how to perform a simple waveform
math operation — the choice of test device is not important).

The example low-pass filter has just two components and is very easy to build. The same
device is also used in Chapter 18, “Data Tables.”

3000pf Gut

{

Low-pass Fliter
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A Simple Math Operation

waveform Math Operations

{continued)

1, Connect the 5 kHz low-pass
fiiter to the analyzer.

2, Make a frequency response
measurement,

3. Press < Freq >

[ zero sTaRT )

{smﬁ]

<2> <5> [z}
4. Press < Scaie >

[ x-a%s LNARE |

WEEEENERN
§ harker 30 3.2 Mz

2
o«

sy

L]
I

iaererion)
SIRTL L W2 Brop: 758 A2
Fraouwency Lrspimsd [ T5Y S
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Wavetorm Math Operations

5. Press < Save >

f save TRace)

[ INTO FLE "TRACET" )
8. Press < Math >

{ pEFNE K1 ]

7. Press [ReTURN ]
< Math >

[ pEFME F1]

8. Press [CONSTANT K1x5) ]
[ CONSTANT K1]
]
[ 57oRED DATA)
[ FILE "TRACEY' |
[ ENTER ]
9. Press < Meas Data >
[MoRE ]
[ FuncTioN F1+5) ]

[ FuncTion F1]
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Waveform Math Cperations

W 10, Press < Scale >

[AuTo scALE]

11. Press < Math >
{verne 2]
[ mers DATA ]
[ ¥REQUENCY RESPONSE |
{1
[ FuscTion F1-5) ]

[ FUNCTION F1 ]

{enTeR]
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Waveform Math Operations

12, Press < Msas Data >

[ MoRE }

[ FuncTiON (F1F5) ]

[ Funchon F2}

T

5
B sk

¥

$% HT

nEFREr Xi 4. 243 kT

F2 « FRES#F1

Start:
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Waveform Math Operations

Another Math Operation

In this task, you will take a spectrum measurement and divide it by jw (where w=2x{). This
operation is useful for mechanical measurements because it converts signals proportional to
acceleration to a signal proportional to veloeity. -

Although this math operation is performed entirely in the frequency domain, the effect is the

same as integrating a time-domain signal. Conversely, multiplying by jw has the effect of
differentiating & time-domain signal.
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Waveform Math Operations

Another Math Operation (continued)

1. Connect a BNC cable from the
analyzer's source to the
channel 1 input.

Tumn on the periodic chirp and
setitatt Vrms.

2. Select the Uniform window;
then turn on rms averaging.

3. Press <mg>

[span]

[ Fuis span]

4. Press < Scak >

[ %05 unecs

[ sre

| Serber R 51,7 R ¥: <28, 117 0w




Waveform Math Operationg

8, Pross < Math >

[ perme £t ]

6. Press [ MEAS DATA |

{ SPECTRUM CHANNEL 1]
[/]
[loMEGA ]
[EnTER ]
7. Press < Meas Data >
[moRe |
[ FUNCTION (F1F5} ]
[ FunCTION F1 ]

) tumier 20 31.2 3Ny
1 r

~"
o

s

9%
ity

-3

aew: pt A gt

+ T
SPELLFION [L iR Rl

B. Press < Scake >

f Ao seate ]
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A

Absolute marker
Sas Marker

Acoustic noise measuremsmnt  7-1

Application utiities  12-2
Autoranging 4-2

Averaged linear specirum 3-8
Avereging 4-10

exponential 412

fasl 4-13

peak hoid 4-13

ms 4-10

stable 4-12

vector 4-10

B

Band-salectable analysis

See Zoomed measuremets
Beseband measurements 3-2
Bin 32

C

Coherente 3-18
Coordinate type

See Trace type
Copying a disc

See Disc operations
Cross power spectrum

Ses Cross spacium
Cross spectrum  3.17

D
Datatables 13-1
DC offset, explanation for 3-3
Disc operations
copying 12-2-123
formatting 118
interleave facior 115

F

Fast Fourlar Transform
See FFT

FFT 32

FFT analyzers 3.2

Flie utiities 121

Fiter characterization 8-1

Index

Formatting a disc

See Disc operations
Frequency bin

Ses Bin
Frequency domain  3-1
Frequency response 315

Frequency span  3-2
Full-span measurements 3-2

H

Hann window
So8 Window, Hanning

I

Impact tegling  4-8, 8-1
Input range  4-2 -
mexirmum  4-2
minimum 4.2

setting adtomatically 42
sotting manually 4.2
interleavs factor

Ses Disc operadions

L

Leakage 4.3

Limi tables  14-1
Limit testing  14-1
Unsar spectrum 3-8
Linear y-exis 35
Logarithmic x-axis 3-8

M

Maln marker
Sea Marker, absoiute
Marker
absolute 5-8
offset 511
Marker coupiing 8-11
Mass storage device, selecting 11-4

Measuremen! Speed vs. Time Record Length 34



Index

N

Network measurements  3-7
Noise density
Sep PSD

Noise level measurermnent, amplifier 6-1

Nomal averaging
See stable

O

Oifset marker

See Marker, offset
One-channel measursmeants 37
Overlap processing 4-14
OVFLW message  15-1, 15-9
Ovi1 message 4-2
Ovi2 massags 4-2
OVLD message 4-2

p

Pariodic chirp  8-4
Piotting/Printing  10-1
plotting or printing  10-3
preparation 10-2
Polar coordinates  3-22
Power Spectral Density
See PSD

Power spectrum 3-8
PSD 3-12

R

Random window

See Window, Hanning
Asaltime bandwidth 4-14.4-15
Recall operations

See Save and recall operations
Rectangular coordinates 3-22
Relativa marker

Ses Marker, offsot
RTBW )

See Realtime bandwidth

5

Save and recall operations 111
data tables  11.3
fimit tables 11.3

math functions (and constants}) 11.3

siales 11.2
traces 11-2,11{-7-11-8

SignaHo-noiss measuremants 53 - 6-4

Single-channel phase 310
Sinusoidal window
Sea Window, Flat Top

Special funciions  12-2
Spectra! density

Ses PSD

Spectral purity  5-1
Spectrum measurements 37

T

THD 514
Time domain  3-1
Time recoqd  3-3, 3-14
Trace math
See Waveform math
Trace typs 3-8
group delay 3-21
imaginary part  3-24
linear magnitude 318
logarithmic magnitude  3-19
phass 3-20
real pat 3-23
Transient window
Saa Window, Uiniform
Triggering 5-5-5-8
Two-channel measuremernts 3.7

U

Ussr math
Soe Waveform math

W

Waveform math  15-1
Wide-band noise 68
Window 4-3
axponenttal 48 . 4.5
flat Top 4-4, 46
force 4.8
hannlng 4-4-4-5
unlform 4.4, 4.7

Z

Zoomad measuramerns 3.2
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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 Bureaw’s calibration facility, and the calibration facilities of other
International Standards Organization Members.

WARRANTY

This Hewlett-Packard product is warranted against defects in material and workmanship for
& 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 repair, 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 HP for use with a hardware
product, when properly installed on the hardware product, are warranted not to fail to
execute their programing instructions due to defects in materials and workmanship. If HP
receives notice of such defects during their warranty period, HP shall repair or replace
software media and firmware which do not execute their programming instructions 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 1S EXPRESSED OR IMPLIED., HEWLETT-PACKARD SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
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 LEGAL THEORY, '

ASSISTANCE

Product muintenance agreements and other customer assistance agreernents 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 instrument 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 edapter with the grounding wire (green) firmly
connected to an electrical ground (safety ground) at the power cutlet. The power jack and
mating plug of the power cable meet Internationsal Electrotechnical Commission (IEC) safety
standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE
Do not operate the instrument in the presence of flammable gases or fumes. Operation of
any electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

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

DO NOT SERVICE OR ADJUST ALONE

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or
perform any unauthorized modification to the instrument. Return the instrument to a

Hewlett-Packard Sales and Service Office for service and repair to ensure the 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.

WARNING

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




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

[ﬁP HEWLETT

PACKARD
SAFETY SYMBOLS

A Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user to refer to the
instruction manual in order to protect against damage to the
instrument.
f Indicates dangerous voltage (terminals fed from the interior by

voltage exceeding 1000 volts must be so marked.)

Protective conductor terminal. For protection against electrical

-+ or @ shock in case of a fault. Used with field wiring terminals to

- indicate the terminal which must be connected to ground before
operating equipment.
Low-noise or noiseless, clean ground {earth) terminal. Used for

@ a signal common, as well as providing protection against

electrical shock in case of a fault. A terminal marked with this
symbol must be connected to ground in the manner described
in the instailation (operating) manual, and before operating the
equipment.

i OR al Frame or chassis terminal. A connection to the frame (chassis) |
of the equipment which normally includes afl exposed metal ]
structures.

~ Alternating current (power ling).
- Direct current {power line).
~ Alternating or direct current (power line).

WARNING  The WARNING sign denotes a hazard. #t calls atiention toa procedure, practice,
condition or the iike, which if not correctly performed or adhered to, couldresult
in injury or death to personnel.

CAUTION  The CAUTION sign denotes a hazard, It calls attention to an operating procedure,

practice, condition or the fike, which, if not correctly performed or adhered to, couid
result in damage to or destruction of part or all of the product.

NOTE

The NOTE sign denotes important information. It calls attention to procedure,
practice, condition or the like, which is essential to highlight.
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N Chapter 1
Before You Begin

About the Analyzer
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The HP 35660A Dynamic Signal Analyzer is really two instruments in one — a network
analyzer and a spectrum analyzer. You can make network or two-channel spectrum
measurements, from 244 pHz to 51.2 kHg; or single-channel spectrum measurements from
488 uHzto 102.4 kHz. There’s also & built-in signal source with choice of random noise,
periodic chirp (fast sine sweep), or fixed sine wave.
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Before You Begin

How to Use this Book

This book is the most complete source of information about the front-panel operation of the
HP 35660A Dynamic Signal Analyzer. It contains a great deal of information not included in
the HP 35660A Getting Started Guide, the HP 356604 Installation Guide, and the

HP 35660A HP-IB Programming Reference, The Front-Panel Reference also repeats
important information presented in the other manuals. In short, this book provides a single
reference for front-panel information after you are familiar with the analyzer.

Inside the Front-Panel Reference, you’ll find a detailed description for each of the

instrument’s hardkeys and softkeys. There are also menu maps and an index to help you
locate the information you need.

Please note that this book is not a tutorial. To learn about the analyzer, read the
HP 35660A Getting Started Guide. The Getting Started Guide provides an introduction to
FPT analyzers and some essential basics you should know before using the HP 35660A.

Once you’re familiar with the analyzer, you will probably use the Front-Panel Reference
most of the time.

Where to find Additional Information

To learn about the analyzer, read the HP 356604 Getting Started Guide. The Getting
Started Guide provides an introduction to FFT analyzers and some essential basics you
should know before using the HP 35860A.

For specifications, installation instructions, and performance tests, see the
HP 356604 Installation Guide.

To help you operate the analyzer remotely via HP-IB, see the HP 356604 Progreming
Reference.

Additionally, you will find applications information in numerous Hewlett-Packard
Application Notes, These are available from your local HP Sales and Service Office. In
particular, you might want to request a copy of the following application notes:

* AN 243 — The Fundamentals of Signal Analysis

* AN 243-1 — Effective Machinery Maintenance Using Vibration Analysis

* AN 243-2 — Control System Development Using Dynamic Signal Analyzers
* AN 243-3 — The Fundamentals of Modal Testing



YD Chapter 2
| Front-Panel Overview

The analyzer’s front panel keys are divided into six groups:
» Softkeys
* Measurement Keys

L)

Display keys

Marker keys
¢ System keys
¢ Numeric entry keys

There are additional items on the front panel:
¢ CRT screen
* Source connector
3 ' » Input connectors
e Disc drive
* Power switch

And there are several items on the rear panel:
« HP-IB connector (25-pin)
o External trigger connector
» Fuse, voltage selection switch, and power receptacle
¢ Dats connector (9-pin)

241



From-Panel Overview

Front-Panel Keys
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Froni-Panel Overview

Measurament keys
Usa these to set up and control measurements.

oL
m
1

Dispiay keys

Use these to specify how you want measurement results to be displayed; use them also to
define waveform math functions,

S50,
ey

Marker keys

Use these to move the analyzer’s markers; use them also to select additional marker
functions, including THD, limits, and data tables.

O
0
<]<7(>
=

Attt e e e 5 i
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Front-Panes!l Overview

System keys

Use these for storage, HP-IB functions, and hardeopy operations; use them also for on-line
HELE, preset, and special functions.

Numeric entry keys

Use these to enter numeric values. Numeric entry keys are often used with
“alpha-shifted” keys.

COBE
afalaal
DOBE
alalals

For those entries that require alpha characters, the analyzer automatically shifts certain
hardkeys to alpha entry keys (note the alpha characters engraved on the front panel below
these hardkeys). When it’s no longer necessary to enter alpha characters, the analyzer
antomatically returns these hardkeys to their normal funetions,
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Froni-Panel Overview

“\ . Other Controls

CRT screen .
For care and cleaning of the CRT screen, see the HP 356604 Installation Guide.-

(, \‘ C._ _m...»..:]

.
Source connector

1
\

The analyzer has an internal signal source, with choice of sine, random noise, or periodic
chirp waveforms. To learn more about each of these, see the < $ouce > hardkey and related
softkeys later in this book.

Y;c:u do not need to terminate the analyzer’s source, since the output impedence is less
than 50.

NOTE When you turn on the analyzer's power (and when you turn off power), a brief pulse
may appsear ai the source output connector. In light of this, do not cycle power if
you have sensitive test devices connnected to the analyzer's source,

)
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Front-Panel Overview

input connectors

The analyzer has two input channels. Both have input resistances of 1 M, shunted by less
than 100 pF of capacitance. The input channels can be ac or de coupled.

CHANNEL 1 GHANMEL ® |

@ ® |

J

With ac coupling, the input signal rolls off 3 dB at 1 Hz. So for very small spans at low
frequencies, you should use de coupling to avoid measurement error.

°F TF

b 1 gt

} l

Grounded nput Floating it
You can select grounded or floating Inputs for elther input channel,

Disc drive

This is the analyzer’s internal disc drive. It accepts standard 3.5" floppy discs (use only
double-sided dises).

NOTE The disc drive is designsd for operation in a typical office environment. Use of the

: equipment in an environment containing dirt, dust, or cormosive substances will
drastically reduce the [ife of the disc drive and the flexible discs. The discs should
be stored in a dry, static-fres environment.

Power switch
The analyzer’s power switch has two positions — on (I) standby (b)

26
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Front-Pansl Ovarview

Rear-Panel items
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HP-IB connector (25-pin}

The analyzer is compatible with the Hewlett-Packard Interface Bus (HP-IB). The HP-IB is
Hewlett-Packard’s implementation of IEEE Standard 4882,

To connect the analyzer to a compatible HP-IB device, use an HP-IB interface cable. The
total allowable transmission path length is 2 meters times the number of devices or
20 meters, whichever is less. Operating distances can be extended using an HP-IB extender.

To learn more about controlling the analyzer over the HP-IB, ses the HP 35660A
Programing Reference.

CAUTION  The analyzer contains metric-threaded HP-IB cable mounting studs as opposed to
English threads. Metric-threaded HP-IB cable lockscrews must be used 1o secure
the cable to the analyzer. Metric-threaded fasteners are colored bfack while
English-threaded fasteners are colorad silver.

2.7



Fromt-Panel Ovenrdew

External trigger connector
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Connect an external trigger signal here. If you select external triggering, the analyzer will
begin a measurement when the signal applied to the external trigger input connector goes
from logic-low to logic-high (positive slope) or from logic-high to logic-low (negative slope).

NCTE Unilike input triggering and source triggering, externat triggering requires a digital
signal — make sure the signal applied to the external trigger input is at standard
TTL levels,

Fuse, voltage selection switch, and power receptacle
For information about these items, see the HP 356604 Installation Guide
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Port 1 connector (9-pin)
This connector is not active at this time.

£3£3£353 o Fs
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Chapter 3
Key Reference

Measurement Keys

< Meas Type >

Press < Meas Tpe > to ¢all up a measurement selection menu. This menu lets you select a
one-channel or a two-channel measurement.

[ 1 CHANNEL 1024 kiz]

Press [ 1 CHANEL 1024 k2] to specify a one-channel measurement. The analyzer will take data
from channel 1 only.

NOTE  The maximum frequency measuremert range for a one-channel measurement is
488 uHz to 102.4 kHz.

{2 CHANNEL 512 k]

Press [ 2 CHANNEL 512 kHz ] o specify a two-channel measurement. The analyzer will take data
from channel 1 and channel 2.

NOTE The maximum frequency measurement range for a two-channel measurement is
244 uHz t0 51.2 kHz.

«< inpit >

Press < iput > to call up an input selection menu. This menu lets you select an appropriate
input configuration.

Here's what else you should know:

« Ifyou overload the current input range, an “Ovi1” or “Ov]2” message appears
at the top of the analyzer’s screen. If you exceed the analyzer's maximum range,
an “OVLD" message appears at the bottom of the screen.

¢+ If you're making averaged measurements, the analyzer will initiate,
automatically, another series of averages after you meodify any items in the
< Inpe > menu. For example, if you change input ranges, the analyzer will begin
an averaged measurement right away, without waiting for you to press < stat >,

3-1



Key Reference

[ CHANNEL 1 RANGE]

To manually set the channel 1 input range, press [ cHanneL 1 aaNGe ], Then use the numeric
keypad to enter an input range value.

NOTE  The analyzer will round up your entered value to the next allowable value. You can
also use the << x> << 1»> hardkeys to step through the allowabie values,

You should set the input range manually when you want to maintain a specific input range
setting. Ideally, the signal peak should fall within the upper haif of the currently-selected
input range.

If you set the input range too low (more sensitive than necessary), the analyzer’s input
circuitry will introduce distortion into the measurement, But if you set the input range too
high (less sensitive than necessary), the resulting loss of dynamic range will introduce
additional noise — in some cases, the increase in the noise floor may even obscure low-level
frequency components.

{ CHANNEL 1 AUTORANGE ]

Press [ CHANNEL 1 AUTORANGE ] to activate autorange up for Channel 1. “Autorange up” rmeans
that when you start a measurement, the analyzer sets the input to the most sensitive range,

and automatically steps through less-sensitive input ranges until the input channel is no
longer overloaded.

If the input signal amplitude increases after the range is set (enough to overload the input),
the analyzer will begin stepping through even less-sensitive ranges. Again, this stops when
the input is no longer overloaded.

If the input signal amplitude decreases, the analyzer will nof change to a different range.

The input range will remain at the setting the analyzer found appropriate at the beginning
.of the measurement.

By the way, the analyzer does not autorange while averaging — so don’t change the output of
your test device during the averaging procedure. If an over-range condition occurs while

averaging, an overload message appears but the analyzer does not abort the averaging
procedure,

[CRANNEL 1 SETUP]
Press [ cHanneL 1 sETup] o begin setup procedures for the channel 1 input.
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Ksy Reference

[ FLOAT/GND §

Press [Roatsnn] to select a pseudo-floating or grounded input for Channel 1. Both have input
resistances of 1 M), shunted by less than 100 pF of capacitance.

Here’s what else you should know:

« 'The pseudo-floating input has a 1 MQ resistance from the shell of the BNC
connector to the analyzer’s chassis ground — that’s why it's called a
“pseudo-fleating” input, since the input connector ground is not completely
isclated from the chassis ground.

¢ The grounded input has a 55Q) resistance from the shell of the BNC connector to
the analyzer’s chassis ground.

+ Both pseudo-floating and grounded inputs have a 1 MQ resistance from the
center conductor to the shell of the BNC input connector.

[ac/me}
Press [ acnc] to select ac or de coupling for channel 1.

NOTE With ac coupling, the input signal rolls off 3 dB at 1 Hz. So for very small spans at
low frequencies, you should use do coupling to avold measuremernt error,

[uNms]

Press [unms] to call up a menu that lets you assign appropriate units to the Channel 1
input signal.

[vous]

Press [vours ] to tell the analyzer that you want the input signal to be interpreted
as volts (peak).

[ ENG UNITS ]

Press [en6 umrs ] to tell the analyzer that you want the Channel 1 input signal to be
interpreted as engineering units. An “engineering unit” is an arbitrary unit to which you
can assign any voltage value.

Using eng‘ineeﬁng units, you can get the analyzer to show results in non-voltage units, such
as mils, inches per second, or g’s. This is useful when making rotating machinery or
vibration measurements. '

Engineering units are usefiil because they allow you to effectively convert a transducer’s
output voltage to any numerical value — and to assign a label to these units as well.
However, the transducer must be a linear device. Engineering units are valid only when the
relationship between the engineering unit and the transducer’s output voltage is linear.

To use engineering units, you must enter an EU value (using the [ tng unim valee ] softkey). The
analyzer divides the input by this value to obtain the desired EU. You must also enter a
descriptive label (using the [ ENg U LaBEL ] softkey).

For example, if a transducer is calibrated at 10 mV/Q, you can enter “G’’ as the EU label and
enter 10 mv as the EU value.
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Key Reference

[ENG UNIT VALUE]

Press [ ENg uNiT vawus ] to specify the number of volts per engineering units to be assigned to
Channel 1. The value you enter must be between le—~9 and 12200,

[ ENG UNIT LABEL]
Press [£ne unt LagiL ] to assign a name to the Channel 1 engineering units.

[ CHANKEL 2 RANGE ]

To manually set the channel 2 input range, press [ ciasneL 2 aavee . Then use the numeric
keypad to enter an input range value,

NOTE  The analyzer will round up your entered value to the next aliowable value. You can
also use the % > <@> hardkeys te step through the allowable values.

You should set the input range manually when you want to maintain a specific input range

setting. Ideally, the signal peak should fall within the upper half of the currently-selected
input range.

If you set the input range too low (more sensitive than necessary), the analyzer’s input
circuitry will introduce distortion into the measurement. But if you set the input range too
high (less sensitive than necessary), the resulting loss of dynamic range will introduce

additional noise — in some cases, the inerease in the noise floor may even obscure low-level
frequency components.

[ CHANNEL 2 AUTORANGE ]

Press [ CHANNEL 2 AUTORANGE ] to activate autorange up for Channel 2. *Autorange up’” means
that when you start a measurement, the analyzer sets the input to the most sensitive range,

and automatically steps through less-sensitive input ranges until the input channel is no
longer overloaded.

If the input signal amplitude increases after the range is set (enough to overload the input),

the analyzer will begin stepping through even less-sensitive ranges. Again, this stops when
the input is no longer overloaded.

If the input signal amplitude decreases, the analyzer will not change to a different range,

The input range will remain at the setting the analyzer found appropriate at the beginning
of the measurement.

By the way, the analyzer does not autorange while averaging — so don’t change the
output of your test device during the averaging procedure. If an over-range condition

oceurs while averaging, an overload message appears but the anslyzer does not abort the
averaging procedure, '

{ CHAKNEL 2 SETUP ]
Press [ cHaNeL 2 seTUp ] £o begin setup procedures for the channel 2 input.
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[roaenD]
Press [Ros/ow ] to select a pseudo-floating or grounded input for Channel 2. Both have input
resistances of 1 M(Q, shunted by iess than 100 pf of capacitance.

Here’s what else you should know:

¢ The pseudo-floating input has a 1 M{Q) resistance from the shell of the BNC
connector to the analyzer’s chassis ground — that's why it’s called a
““pseudo-floating” input, since the input connector ground is not completely
isolated from the chassis ground.

* The grounded input has a 550 resistance from the shell of the BNC connector to
the analyzer’s chassis ground.

» Both pseudo-floating and grounded inputs have a 1 M(l resistance from the
center conductor to the shell of the BNC input connector.

[ Acrc ]
Press [ acnc ] to select ac or de coupling for channel 2.

NOTE  With ac coupling, the input signal rolls off 3dB at 1 Hz. So for very small spans at
low frequencies, you should use dc coupling 1o avoid measuremsrt emor.

funms)

Press [units ] to call up a menu that lets you assign appropriate units to the Channel 2
input signal.

fvous]

Prese [vours ] to tell the analyzer that you want the input signal to be interpreted
as volts (pesk).

[ ens UK ]

Press [ENG UNTs ] to tell the analyzer that you want the Channel 2 input signal to be
interpreted as engineering units, An “engineering unit” is an arbifrary unit to which you
can assign any voltage value,

Using engineering units, you can get the analyzer to show results in non-voltage units, such -
as mils, inches per second, or g’s. This is useful when making rotating machinery or
vibration measurements.

Engineering units are useful because they allow you to effectively convert a transducer’s
output voltage to any numerical value — and to assign a label to these units as well.
However, the transducer must be a linear device. Engineering units are valid only when the
relationship between the engineering unit and the transducer’s output voltage is linear.

To use engineering units, you must enter an EU value (using the [ t46 uniT value ] softkey). The
analyzer divides the input by this value to obtain the desired EU. You must also enter a
deseriptive label (using the { ene unT LABEL ] softkey). '

For example, if a transducer is calibrated at 10 mV/@G, you can enter “G” as the EU label and
enter 10 mv as the EU value,
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[ ERG UNIT VALUE)

Press [ N6 UNT VALUE ] to specify the number of volts per engineering units to be assigned to
Channel 2. The value you enter must be between 1e—9 and 1e200.

[ENG UNIT LABEL]
Press [ eng unit tABEL] to assign a name to the Channel 2 engineering units.

 dém REF IMPECANCE ]

Press [ dom ReF IMPEDANCE ] £ select a reference impedance for your test. The analyzer uses this
impedance value for dBm calculations. The value you enter must be greater than zero and

less than (or equal to) 10 MQ. If you don’t specify a value, the analyzer will use 50{} as the
default value.

[ MOtm ]
Press [Monm] to specify the value you've just entered in Mfls.

[wohm ]
Press [¥ohm] to specify the value you've just entered in kQs.

[ohm ]
Press { onm ] to specify the value you've just entered in {s.

< Seuree >

Press < source > to call up a source selection menu. This menu lets you select a source
waveform appropriate for the type of measurement you want to make. It also lets you set
output lavels for each waveform, as well as the frequency of the sine wave source,

NOTE Whenyou turn on the analyzer's power {and when you turn off power), a brief pulse
may appear at the source output connector. in light of this, do not cycle power if
you have sensitive test devices connnected to the analyzer’s source,

[ SOURGE OR/OFF ]

Press [ souRst oNoFF ] to turn the analyzer’s source on or off. When you first turn on the
analyzer {or press [ Preset]), the source selected will be fixed sine, and it will be turned off.

NOTE I you turn off the source and tum i on again, the outpt level will
automatically return o the level you set previously — even if you've
selected a different source waveform,
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[ieveL]

Press [ LeviL ] to specify an output level for the analyzer’s source — this ievel applies to all
waveforms. You can specify peak voits, true rms volts, peak dBV, or rms dBV, If you don't
specify a new output level, the output levels will remain at the level you set previously.

Keep in mind that the level you set for random noise or periodic chirp is the total wideband
level (in other words, the summation of these waveforms measured at full span). If you're
using smaller frequency spans, not all of this energy will appear in the measurement because
some of the waveform’s power will be outside the selected span.

If you specify the source level with cne type of unit (V, for example) but want to see what this
game level would be using a different unit (such as dBVpk), there’s a convenient way to do
this. For example, first enter a level of 1V, Once you've entered 1V, press <.> on the
number keypad. Then press the softkey for the unit you prefer (for example, dBVpk). The
source level is now displayed as 0 dBVpk.

Incidentally, this conversion feature works anytime the analyzer asks you to enter units —
not just when setting the source level.

[ RAKDOH ]

Press [ Ranoom ] to select the random noise waveform. Random noise yields a fast, linear
estimate of the system under test. Because it is not periodic in the time record, random
noise requires windowing (usually the Hanning window). See HELP for < window > to learn
more about windowing.

{ PERIODIC CHIRP ]

Press [ periobic cHiRP ] to select the pericdic chirp waveform. Periodic chirp is a fast sine sweep
across the current frequency span that repeats with the same period as the time record.

Here's what else you should know:

¢ Because the chirp is periodic, it’s best to use the Uniform window when making
measurements using this waveform.

e The effect of the periodic chirp is similar to the random noise waveform, but the
chiry has a much higher peak-to-rms ratio.
{ FIXED SINE] ,
Press [ fep sime ] to select the fixed sine waveform. Then press [ siNe fmea NTRY ] to specify the
frequency.
[ SINE FREQ ENTRY ]

Press [ SINE FREQ EXTRY ] to specify the frequency of the sine waveform. Then enter the
frequency. The analyzer will choose the nearest acceptable frequency.
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< Frequency >

Press < kequency > to call up the frequency menu, This menu lets you set the analyzer to look
at a specific band of frequencies.

If you’re making averaged measurements, the analyzer will initiate, automatically, another
series of averages after you modify any items in the < Frequency > menu. For example, if you
change the span, the analyzer will begin an averaged measurement right away, without
waiting for you to press < sat>.

[ sPaN]

Press [ span] to specify the frequency bandwidth you want the analyzer to measure. Then use
the numeric keypad to enter this value. You can enter any value, but the analyzer will
automatically switch to the nearest acceptable value. You can also use the <4 x>

<< L-> hardkeys to step through available values for the frequency span.

Here’s what else you should know:

38

The maximum frequency span is 51.2 kHz for two- channel measurements, and
102.4 kHz for one-channe)l measurements.

The span doesn’t change when you change the span’s start frequency. This is
convenient, because it lets you look at different places in the frequency spectrum
while still maintaining the same bandwidth.

For very small spans at low frequencies, you should use de coupling to avoid
measurement error.

When you change the frequency span, the length of the time record changes also
~ the exact length of the time record (measured in seconds) is 400/ span. The
time record is the basic block of data the analyzer uses to caleulate all
measurements.

And conversely, when you change the time record length, the frequency span
changes, The time record length and the frequency span are simply different
ways of looking at the same data.

The analyzer’s frequency resolution depends on the span you select. To
summarize.., ' '

Frequency resolution = Span / 400

Frequency resolution = 1/ (time record length)
Frequency span = 400 * 1/ (time record length)
Time record length = 400/ Span
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¢ The analyzer is not designed to measure de. However, it is designed to measure
very low frequencies — as low as 244 pHz for two-channel measurements and
488 uHz for one-channel measurements. The analyzer can, in fact, measure de,
but not without including a de offset of its own that can contribute to (or
obseure) a de offset in the input signal. This internal offset is caused by residual
de that originates in the analyzer’s input amplifiers. Thus, dc measurements are
not guaranteed to be accurate. As you use the analyzer, you will notice a dc
offset wher making baseband measurements (those with spans that start at
0 Hz). This offset is always present in the 0 Hz bin (sometimes called the de
bin). The feedthrough that causes the offset may also leak into the first several
bins as well. If this is a problem, start the frequency span several bins above
0 Hz to avoid the feedthrough.

[ sTasT]
Press [ s1aRT] to specify the start frequency of the frequency band you want analyzed.

Here's what else you should know:

o Selecting a start frequency does not change the frequency span. The size of the
gpan remains af its previous setting.

¢ Ag you use the analyzer, you will notice a dc offset when making baseband
measurements (those with spans that start at 0 Hz). This offset is always
present in the 0 Hz bin (sometimes called the de bin), The offset is a normal part
of the analyzer’s operation and is caused by residual de that originates in the
analyzer’s input amplifiers. The feedthrough that causes the offset may also
leak into the first several bing as well. If this is a problem, start the frequency
span several bins sbove 0 Hz to avoid the feedthrough. See HELP for { span].

+ Ifthe (start frequency + frequency span) exceeds the analyzer’s range, the
analyzer will nonetheless display additional measurement data. For one-
channel measurements, the analyzer will show data out to 115 kHz, For
two-channel measurements, the analyzer will show data out to 57.5 kHz. Keep
in mind though, that any data displayed sbove the analyzer’s specified range
{102.4 kHez for one-channel measurements, 51.2 kHz for two-channel
measurements) is not guaranteed to be accurate.

» The analyzer does not display any frequency data less than 0 Hz. Therefore, if

you specify a start value of less than zero, you won’t see anything displayed to -
the left of 0 Haz.
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[ CENTER ]

Press [ ceNTER ] to specify the center frequency for the frequency band that you want
to analyze.

Here’s what else you should know:

¢ If the (center frequency) — (frequency span / 2) is less than zero, the analyzer
will not display any data below 0 Hz.

° Ifthe (center frequency) + (frequency span / 2) exceeds the analyzer’s range, the
analyzer will nonetheless display additional measurement data. For one-channel
measurements, the analyzer will show data out to 115 kHz. For two-channel
measurements, the analyzer will show data out to 57.5 kHz. Keep in mind
though, that any data displayed above the analyzer’s specified range (102.4 kHz
for one-channel measurements, 51.2 kHz for two-channel measurements} is not
guaranteed to be accurate. :

[ zERO sTART ]

Press [ R0 sTART] to select 0 Hz as the starting point of the frequency band to be analyzed.
You can also do this by pressing [ strT] and then entering 0 Haz.

NOTE  Setting the start to 0 Hz does not change the frequency span. The size of the span
remajng at its previous setting,

[ FULL SPAN]

Press [ ruL span] to have the analyzer look at all frequencies from 0 Hz to its upper limit —
102:4 kHz for one-channel measurements, 51.2 kHz for two-channel measurements.

[ster]

You can use the < 4>« @> hardkeys to step through the range of acceptable
frequency values, for both the [cavier] and [ smar 1 softkeys. But you can also change the

size of the step, by pressing [ 57 ] and then using the numeric keypad to enter the size
of the step.

[ RECORD LENGTH]
Press [ recorn LENGTH ] to specify the length of the time record. Enter a value in seconds.

Here’s what else you should know:

¢ The value that you enter for the time record is limited by the minimum and
maximum frequency span that the analyzer will allow,

* When you change the time record, the length of the frequency span changes as
well — the exact length of the span (measured in Hz) will be (400) / (time record
in seconds). The time record is the basic block of data the analyzer uses to
caleulate all measurements.

]

¢+ When you change the time record, the analyzer continues to use either the start
frequency you selected or the center frequency you selected — whichever
frequency value you entered most recently. The analyzer can’t use both values,
since the span changes as the time record changes.
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< Avstage >

Press < avetage > to call up an average menu. This menu lets you select averaging appropriate
for the type of measurement you want to make.

There are several types of averaging available:
e Stable (normal) rms averaging
+ Exponential rms averaging

L 3

Stable (normal) vector averaging

Exponential vector averaging

&

Peak hold averaging

You can also select a fast average mode — this lets the analyzer make averaged
measurements without having to update the screen after every average.

By the way, the analyzer does not autorange while averaging - so don’t change the
output of your test device during the averaging procedure. If an over-range condition
oceurs while averaging, an overload message appears but the analyzer does not abort
the averaging procedure.

[ AVERAGE ON/OFF
Press [ averase enofr] to turn on or turn off averaging.

When you turn on averaging, the analyzer will begin an averaged measurement right away,
without waiting for you to press < mant >,

[ HUMBER AVERAGES ]

Press [ NumBeR avERaGES 1 to specify the number of averages you want the analyzer to perform for
each measurement. You can enter any number from 1 to 99,999,

When using exponential averaging, the nursher of averages you select determines the
weighting of ¢ld versus new data — not the total number of averages calculated. As the
number of averages increases, new data is weighted less. To learn more, see HELP for
[ Rus EXPo AvERAGE ] or [ VECTOR DXPO AVERAGE ].

[ RMS AVERAGE ]
Press [ Rms averace ] to select rms (power) averaging,

Remember that rms averaging does not eliminate noise, but simply produces an

approximation of the actusal noise level. Increasing the number of rms averages provides a
better statistical approximation of the noise, but will not actually reduce the noise.
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[ AMS EXPO AVERAGE |

Press [ rms BP0 AVERAGE ] to select exponential rms (power) averaging. Unlike stable (normal)
averaging, exponential averaging weights new data more than old data, This is useful for
tracking data that changes over time.

When using exponential averaging, the number of averages you select determines the
weighting of old versus new data — not the total number of averages calculated, As the
number of averages increases, new data is weighted less.

With exponential averaging, it’s especially important to set the number of averages carefully
— if there are too few averages in the measurement, the averaging will not smooth out
variances. But if there are toa many averages, the analyzer may not track subtle changes
occurring within the data.

To caleulate the exponential average, the analyzer uses this formula:

{Lom mew) ]+ - 0o 11,
where N is a weighting factor (the number of averages you've specified).

When starting an exponential average, the analyzer sets N equal to 1 for the first analysis,
then sets N equal to 2 for the second analysis, and so n — until N equals the number of
averages you've specified.

Here's what else you should know:

* Once you start a measurement using exponential averaging, the measurement
continues indefinitely. To stop it, press < pasecort >. This is different than stable
averaging — stable averaging stops automatically after the specified number of
averages are completed.

¢ For the first few averages, there’s little difference between exponential averaging
and stable averaging. In fact, for the first average, there’s no difference between
exponential and stable averaging. ' :
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[ VECTOR AVERAGE ]
Press [ VECTOR AVERAGE ] to select vector averaging.

With vector-averaging, the analyzer averages complex values, point-by-point, in the
frequency domain. This lowers noise because the real and imaginary components of the
random signals are not in phase and therefore cancel each other — increasingly so with each
avergge. Frequency components that are periodic do not cancel and therefore do not
diminish with successive averages.

For mechanical applications, vector averaging is often used during vibration messurements
to resclve low-level frequency components from background noise.

Vector averaging produces results similar to ime averaging, a feature found on many FFT
analyzers (time averaging means that the analyzer averages all time records first, then
performs & single FF'T on an averaged time record). Vector averaging accomplishes the
same thing as time averaging, since the averaged linear spectrum derived from a series of
vector-averaged linear spectra is equivalent to a single linear spectrum of time-averaged
time records.

Although measurements made with vector averaging have better signal-to-noise ratios than
rms averaging, there are some restrictions:

¢ 'The input signal must be periodic. In other words, the frequency components
- you want {o measure must repeat with each time record. If these components
are not periodic (not in phase with the start of each new time record), their
real and imaginary values will cancel and the analyzer will not resolve
these components.

* Ifyou select vector averaging, you’ll need to provide a trigger signal — from the
analyzer’s source or from an external signal. Of course, the analyzer will still
make a measurement with continuous triggering (no trigger signal), but the
amplitude of periodic signals will diminish with each successive average (since
even periodic components have random phase with continuous triggering).
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[veer expp AVERAGE ]
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{ VECTOR AVERAGE |
Press [ VECTOR avERAGE ] to select vector averaging.

With vector-averaging, the analyzer averages complex values, point-by-point, in the
frequency domain. This lowers noise because the real and imaginary components of the
random signals are not in phase and therefore cancel each other — increasingly so with each
average. Frequency components that are periodic do not cancel and therefore do not
diminish with successive averages.

For mechanical applications, vector averaging is often used during vibration measurements
to resolve low-level frequency components from background noise.

Vector averaging produces results similar to &ime averaging, a feature found on many FFT
analyzers (time averaging means that the analyzer averages all time records first, then
performs a single FFT on an averaged time record). Vector averaging accomplishes the
same thing as time averaging, since the averaged linear spectrumn derived from a series of
vector-averaged linear spectra is equivalent to a single linear spectrum of time-averaged
time records.

Although measurements made with vector averaging have better signal-to-noise ratios than
rms averaging, there are some restrictions:

* The input signal must be periodic. In other words, the frequency components
. you want to measure must repeat with each time record. If these components
are not periodic (not in phase with the start of each new time record), their
real and imaginary values will cancel and the analyzer will not resolve
these components.

» If you select vector averaging, you’ll need to provide a trigger signal — from the
analyzer’s source or from an external signal. Of course, the analyzer will still
make a measurement with continuous triggering (no trigger signal), but the
amplitude of periodic signals will diminish with each successive average (since
even periodic components have random phase with continuous triggering).
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[ VECT EXPD AVERAGE )

Press [ vcT £xp0 Averack ] to select exponential vector averaging, You’il need to provide a trigger
signal — from the analyzer’s source or from an external signal.

Unlike stable (normal) averaging, exponential averaging weights new data more than old
data. This is useful for tracking data that changes over time,

When using exponential averaging, the number of averages you select determines the
weighting of old versus new data — not the total number of averages calculated. As the
number of averages increases, new data is weighted less.

With exponential averaging, it’s especially important to set the number of averages carefully
— if there are too few averages in the mesasurement, the averaging will not smooth out
variances. But if there are too many averages, the analyzer may not track subtle changes
occurring within the data. :

To calculate the exponential average, the analyzer uses this formula:
[ oew 1+ [ (-1ym)=(oi 1},
where N is a weighting factor (the number of averages you've specified),

When starting an exponential average, the analyzer sets N equal to 1 for the first analysis,
then sets N equal to 2 for the second analysis, and so on — until N equals the number of
averages you’ve specified,

Here’s what else you should know:

* Omnce you start a measurement using exponential averaging, the measurement
continues indefinitely. To stop it, press < paseton >. This ig different than stable

averaging — stable averaging stops automatically after the specified number of
averages are completed. '

® For the first few averages, there’s little difference between exponential averaging
and stable averaging,

[ coNTINOS PEAK HOLD ]

Press [ conmnuos peak HoLo ] £o select the peak hold function. When you request the peak-hold
function, the analyzer will take dats continuously, until you tell it to stop, The analyzer will
compare each data point along the measured frequency span with the previous values. Only
the largest values for each frequency point will be saved.

Technicail_y, peak-hold averaging is not really a type of averaging, since the results are not
mathematically averaged. But it’s still considerad a type of averaging because it combines
the results of several measurements into one final measurement result.

Here’s what else you should know:

s Wi:th the peak-hold function, the analyzer mathematically compares each data
point to its previous peak value. If the data point is larger than its last peak

value, the new value is used. This is not the same thing as peak-holding the
displayed trace.

* The peak-hold function works only with spectrum measurements, power spectral
density (PSD) measurements, or time records,

3-14



)

b

Key Reference

[ OVERLAP% ]

A time record is the basic block of data the analyzer uses to calculate all measurements. To
make fast, accurate averaged measurements, the analyzer can overlap time records. To learn
more about overlap processing, see the analyzer’s Getting Started Guide.

Press [ overaPy ] to specify the percentage of overlap you want the analyzer to use
when making an averaged measurement. You can enter any value from 0 to 99%,
in 1% increments.

Here’s what else you should know:

* Overlap is not used if you’re making triggered measurements. The analyzer
must be in the continuous trigger mode.

» The amount of overlap possible varies with the frequency span. For wide spans
(with short time records), little or no overlap is possible — the time record is
small comparad to the time it takes the analyzer to process the time record. For
narrow spans (with long time records), considerable overlap is possible — the
time record is long compared to the time it takes the analyzer to process the
time record.

= The analyzer does not indicate the actual overlap percentage used. For
example, if you specify an overlap of 90%, the analyzer will accept this value
but may not actually use a 90% overlap if this is incompatible with the current
frequency span.

s The analyzer will treat the overlap percentage as the maximum allowed. The
actual overlap used depends on the current frequency span, the type of average
selected, and how busy the analyzer is servicing the HP-IB and marker functions
and key presses. The overlap percentage can change from time record to time
record, but will always be less than or equal to the specified overlap percentage.
If the analyzer indicates that the current measurement is in real time and the
overlap percentage falls below 0%, the REAL-TIME status message will be
removed (if you’re averaging and this occurs, no attempt will be made to re-enter
real time until you start the average again — if averaging is off, real time
processing will resume as soon as possible).

[ FAST AV ON/DFF )

Press [#AsT Ava oo ] to select the fast average mode — this lets the analyzer make averaged
measurements without having to update the screen after each average.

Here's what else you should know:

* Be sure to use the [ upDATE RATE ] softkey to specify the number of averages between
screen updates. This will affect the speed of the fast average,

¢ Fast averaging must be on to achieve maximum real-time bandwidths, To learn
more about real-time bandwidth, see the analyzer’s Getting Started Guide.
[ UPDATE RATE }

Press [ UrDATE RATE ] to specify the number of averages between screen updates for the fast
average mode. If you enter 5, for example, the analyzer will update the screen after every
five averages. You can enter any whole number between 1 and 99,999.
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< Window >
Press < window > to call up a menu to select the type of input window you want.

A “window’ is a time-domain weighting function applied to the input signal — essentially, a
way to filter out signals that are not periodic (and therefore spurious) within the input time
record. Depending on the window, the analyzer attenuates certain parts of the input time
record, to prevent “leakage’ — a smearing of energy across the frequency spectrum, caused
by transforming signals that are not periodic within the time record.

Windowing is a concept basic to all FFT Dynamic Signal analyzers. To learn more about
windowing, see the analyzer’s Getting Started Guide.

[ HAKNING ]

Press [Hanwna ] to select the Hanning window. This tells the analyzer to use the Hanning

window to filter input data. The Hanning window is sometimes called the Hann window or
Random window.

Here’s what else you should know:

* The Hanning window offers better frequency resolution, but poorer
amplitude accuracy than the Flat Top window. The Hanning window
is the most commonly-used window, and is particularly useful for
random noise measurements,

* When you select the Hanning window, the function is applied to both
input channels.

To learn more about the Hanning window and its applications, see the analyzer’s Getting
Started Guide.
[Fuar Top ]

Press [T 10p ] to select the Flat Top window. This tells the analyzer to use the Flat Top
window to ﬁl'icer input data. The Flat Top window is sometimes called a sinusoidal window.

Here’s what else you should know:

* The Flat Top window hag better amplitude accuracy, but poorer frequency
resclution than the Hanning window. The Flat Top window is useful when you
must measure the amplitude of a particular frequency component with great
aceuracy — for example, when using a fixed-sine source.

* When you select the Flat Top window, the function is applied to both
input channels.

To learn more about the Flat Top window and its applications, see the analyzer’s Getting
Started Guide.
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{ UNIFORN ]

Press [ unroam ] to select the Uniform window. This tells the analyzer to use the Uniform
window to process input data, The Uniform window is sometimes called a Transient window.

For best results with the Uniform window, you should use signal sources that are periodic —
for example, the analyzer’s periodic chirp waveform.

Here's what else you should know:

* The Uniform window is really no window at all, since the rectangular shape of
the Uniform window does not attenuate any portion of the input time record (all
data within the time record is treated equally). This is not the case wlth the
Hanning or Flat Top windows.

» When you select the Uniform window, the function is applied to otk
input channels.

To learn more about the Uniform window and its applications, see the analyzer’s Getting
Started Guide.

{ Foaﬁz EXPO ]

Press [ forct £Po ] to select the Force and Exponential windows. This tells the analyzer to
process input data using the windows identified by the softkeys [ ForcE CHANNEL 1] or
[ &xPo cHANNEL 1], and [FORCE cHANNEL 2] or [ BP0 cHANNEL 2].

Here's what else you should know:

* Unlike the other windows, you can apply the Force or Exponential windaw to
each channel individually. This aliows you t0 mix the windows in measurements
using both input channels, such as frequency response. This application is most
commonly used when measuring properties of mechanical structures during
impact testing.

* Ifyou apply the Force window to channel 1 and the Exponential window to
channel 2, the data for channel 1 is multiplied by both the Force and the
Exponential windows.

To learn more about the Force and Exponential windows and their apphcatxons, see the
anglyzer’s Getting Started Guide.
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[ FORCE CHANNEL 1]

Press [ rorce cranneL 1] to select the Force window for channel 1. This tells the analyzer to use
the Force window to process channel 1 input data. You may aléo specify the Force window’s
width. To do this, use the numeric keypad and enter a value between 100E~9 seconds

(0.1 us) and 9.99E6 seconds (9.99 ks). The Force window is often used in impact testing to
minimize unwanted signals occurring after the actual impact.

Here’s what else you should know:
* The width should be less than the time record for the window to be effective.

* This window passes the input signal for the specified amount of time, then sets
the signal to the average value of the time record’s remaining data.

To learn more about the Force window and its applications, see the analyzer’s Getting
Started Guide,

[ EXPG CHANNEL 1]

Press [ D@0 CHANNEL 1] to select the Exponential window for channel 1. This tells the analyzer
to use the Exponential window to process chanmnel 1 input data. You may also specify the
Exponential window’s time constant. To do this, use the numeric keypad and enter a value
between 100E~9 seconds (0.1 us) and 9.99E8 seconds (9.99 ks). The Exponential window is

often used in lightly damped systems with frequency responses that do not decay within one
time record,

Here's what else you should know:

* Generally, the time constant should be set to one-fourth of the time record for
the window to be effective.

* This window attenuates the input signal at a decaying exponential rate
determined by the specified time constant.

To learn more about the Exponential window and its applications, see the analyzer’s Getting
Started Guide.

[ FORCE tHANNEL 2]

Press [FoRce cHANNEL 2] to select the Force window for channel 2. This tells the analyzer to use
the Force window to process channel 2 input data. You may also specify the Force window’s
width. To do this, use the numeric keypad and enter a value between 100E~9 seconds ©.1
us) and 8.99E6 seconds (9.99 ks). The Force window is often used in impact testing to
minimize unwanted signals occurring after the actual impact.

Here’s what else you should know:
* The width should be less than the time record for the window to be effective.

¢ This window passes the input signal for the specified amount of time, then sets
the signal to the average value of the time record’s remaining data.

To learn more about the Force window and its applications, see the analyzer’s Getting
Started Guide.
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[ EXPD CHANNEL 2]

Press [ EPO cianneL 2] to select the Exponential window for channel 2. This tells the analyzer
to use the Exponential window to process channel 2 input data. You may also specify the
Exponential window’s time constant. To do this, use the numeric keypad and enter a value
between 100K -0 seconds (0.1 us) and 9.99E6 seconds (9.99 ks). The Exponential window is
often used in lightly damped systems with frequency responses that do not decay within one
time record.

Here's what else you should know:

 Generally, the time constant should be set to one-fourth of the time reeord for
the window to be effective.

« This window attenuates the input signal at a decaying exponential rate
determined by the specified time constant.

To learn more about the Exponential window and its applications, see the analyzer’s Getting
Started Guide.

< Sterf >
Press < swt> to begin a measurement.

Here’s what else you should know:

« Ifthe analyzer is already making a measurement, press < s> to start the
measurement over again.

« Ifthe analyzer is paused, press < paseTont > to continue the measurement.

* Ifyou’re in manual arm mode, pressing < sta1 > does not arm the triggér (you'l
have to press [ Arm] in the trigger menu to do that),

* Pressing < swt > does not provide a trigger signal. If you want to select a trigger
signal, press < Tigger > and select an appropriate trigger option.

< Pause/Cont >

Press < Pasgtort > to stop the analyzer in the middle of a measurement. The analyzer will
display the measurement as completed so far. Press < paseCont > once more to continue the
messurement — the analyzer will begin where it left off. If you want to start the
measurement over again, press < Stat >,

Here’s what else you should know:

* Ifyou’re using rms or vector averaging (stable averaging, not exponential
averaging), pressing < pase/Co > after the averages are completed will cause the
analyzer to run another group of averages. The additional averages will be
added to the cumulative average results, Pressing < Pase/Cont > before the
averages are completed will simply pause the measurement.

« If you"re using exponential averaging (rms or vector) or peak hold averaging,
pressing < Pase/Cont > wil] pause the measurement. Pressing < Pase/Cont > once
more continues the measurement.
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< Trigger >

Press < Tigger > to call up a trigger selection menu. This menu lets you specify a trigger signal
appropriate for the type of measurement you want to make. It also lets you select triggering
conditions — level, slope, and delay.

Here’s what else you should know:
* You can use triggering with all measurements.

* Ifyou’re making averaged measurements, the analyzer will initiate,
automatically, another series of averages after you modify any items in the
< Tigger > menu. For example, if you change from continuous triggering to
channel 1 input triggering, the analyzer will begin an averaged measurement
right away, without waiting for you to press < st >,

[ CONTINUOS TRIGGER ]

Press [ conmnuos TRioER ] to select continuous (free run) triggering. This means that the
analyzer will process time records (input data) as quickly as possible, without waiting for any
kind of triggering signal.

[ EXTERNAL TRIGG ER]

Press [ exrernac TricaeR ] to select external triggering. This means that the analyzer will
trigger when the signal applied to the external trigger input connector goes from logic-low to
logic-high (positive slope) or from logic-high to logic-low (negative slope).

Here’s what else you should know:

* The external trigger connector is on the rear panel of the analyzer.

* Unlike input triggering and source tri ggering, external triggering requires a

digital signal — make sure the signal applied to the external trigger input is at
standard T'TL levels,

[ CHANNEL 1 TRIGGER ]

Press [ channet 1 TRIGGER ] to select channel 1 as the input trigger source. This means the
analyzer will begin a measurement when the channel 1 input signal meets the trigger

conditions you’ve specified.
[ CHANNEL 2 TRIGBER ]

Press [ cuannz 2 Tieeer ] to select channel 2 ag the input trigger source. This means the

anaig_rz_er will begin a measurement when the channel 2 input signal meets the trigger
conditions you’ve specified.
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[ SOURGE TRISGER ]
Press [ s0uRCE TRGGER ] 10 select internal triggering from the analyzer’s source.

Here's what else you should know:

» For source triggering, you can specify pre- or post-trigger delay — but not trigger
level or slope.

¢ Source triggering is used with waveforms that are periodic (periodic chirp and
fixed sine). For periodic chirp, triggering occurs at the beginning of each time
record. For fixed sine, triggering occurs at a consistent (but not predictable)
point within the time record.

s If you use the fixed sine waveform as the source trigger signal (and the span
starts at zero), you should set the fixed sine frequency as a multiple of the
frequency span / 400. This ensures that the sine wave will be periodic within
that particular time record — otherwise, the analyzer won't trigger at the same
point on the sine wave during subsequent time records {a problem if you're
making phase measurements). If the span does not start at zero (zoomed
measurements), you should make sure the center frequency is also 2 multiple of
the frequency span / 400,

. » There are fewer restrictions when using the periodic chirp with sine source

triggering, but if the span does not start at zero (zoomed measurements), make
sure the center frequency is a multiple of the frequency span / 400.

* The analyzer will trigger regularly with random ncise, but there is no
relationship between the trigger and any particular component of the random
noise signal.

[ HP-iB TRIGGER ]

Press {vp-8 TRIGGER ] to select HP-IB triggering. This means that triggering will occur when
the analyzer receives appropriate HP-IB trigger commands — for example, the GET (Group
Execute Trigger) or *TRG commands,

[ AutomaTit ARM )

Press [ automanc arm] to select automatic trigger arming. This means the analyzer will make a
measurement as soon as it receives an appropriate trigger signal. After making the
mesasurement, the analyzer automatically rearms the trigger — and will make another
measurement when triggered again.

NOTE  Hyou've just turned on the analyzer (or pressed < Preser >), automatic arming will
be selected already.
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[ MANUAL ARM }

Press [ Manuat AaM 1 to select manual trigger arming. This means the analyzer cannot make a
measurement until you manually arm the trigger — by pressing the [asm] softkey. Once you
arm the trigger, the analyzer will make a measurement if the trigger conditions are met.

NOTE  To make additional measurements, you'll have to rearm the trigger each time.,

[ TRIGGER SET UP ]

Press [ TrisaeR siT 0] to call up a menu that lets you specify trigger conditions level, slope,
and delay.

[LeveL]

Press [LevEL] to set the trigger level, Then enter a trigger level — not in volts, but as a
percentage of the current input range (do not confuse the input range with the vertical
scale). When the trigger signal crosses this level, the analyzer will make a measurement.
The trigger level is an approximate value only,

For example, if your current input range is ~5 dBV, you must first find the equivalent value
in linear units (such as Vor Vrms, not dBV or dBVrms). The equivalent of —5 dBV is 562.3
mVrms. Then find the percentage of this value that approximates the trigger level you want
to use. A trigger level of 90% would mean a trigger level of about 500 mVrms.

To find an equivalent value quickly, press < ipu >,

How the analyzer displays the current input range et the top of the screen.
Then press either [ chasNeL 1 RANGE ] or [ CHANNEL 2 RANGE ],

Now press the <. > key (on the number keypad. Then press the softkey for the unit you
prefer (such as Vrms). The input range is now displayed with Vrms units. Use this
equivalent value to make your trigger level calculations.

NOTE  The trigger level applies to channel 1 triggering and channe! 2 triggering only,
Continuous, external, source, and HP-IB triggers are independent of the
level sefting,

[%]
Press [%] to specify a value in percentage,
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I SLOPE POS/MES ]
Press [ stope posmea ] to select triggering on a rising or falling trigger signal.

NOTE The siope setting applies to channel 1 triggering, channel 2 triggering, and external
triggering only. Continuous, source, and HP-IB triggers operate independently of
the slope setting.

[ CHARNEL 1 DELAY ]
Press [ cHaNNEL 1 DELAY ] to select & pre- or post-trigger delay on the channel 1 input. Then enter
a time value {in seconds).

Here's what else you should know:
+ You can enter a time delay in seconds, milliseconds, or microseconds.

» Ifyou want a pre-trigger delay, enter a negative value (as in —10 milliseconds).
The amount of pre-trigger delay possible varies with the width of the frequency
span. You can specify up to 8 time records of pre-trigger delay.

» If you want a post-trigger delay, enter a positive value (as in 10 milliseconds).
The maximum value allowed is approximately 10,000 seconds.

[ GHANNEL 2 DELAY ]
Press [ crianneL 2 oELAY | to select a pre- or post-trigger delay on the channel 2 input. Then enter
a time value (in seconds).

Here's what else you should know:
+ You can enter a time delay in seconds, milliseconds, or microseconds.

s Ifyou want a pre-trigger delay, enter a negative value (as in —10 milliseconds).
The amount of pre-trigger delay possible varies with the width of the frequency
span. You can specify up to 8 time records of pre-trigger delay.

* Ifyou want a post-trigger delay, enter a positive value (as in 10 milliseconds}.
The maximum value allowed is approximately 10,000 seconds.

[ARK]

Press [ ARM ] to arm the analyzer’s trigger — this applies only when you've selected manual

trigger arming. After arming, the analyzer makes a measurement if the trigger conditions
are met. '

NOTE I you've selected manual trigger arming, you'll have to rearm the trigger before
each measuwrement.
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Display Keys

< Aclive Trace >

Press < Active Trace > to select Trace A or Trace B as the active trace — the active trace is the
one with the highlighted trace label. Press once again to activate the other trace.

It’s important to understand how the display traces work. Each of the analyzer’s two traces
is independent - that is, neither are dedicated to showing specific parameters. This means
you ean assign any parameter you want to either trace.

For example, when making frequency response measurements, you can set Trace A to show
log magnitude and Trace B to show phase — or the other way around. Alternatively, you
could set Trace B to show coherence.

Here’s what else you should know:

* To modify a trace, you must first make it active. Then use the appropriate keys
to modify it.

*+ The analyzer always has two traces, even if only one trace is displayed
(single-trace format). In single-trace format, only the active trace is displayed,
To view the other trace, press < acive Trace > again,

< Format >

Press < roma > to call up a menu that lets you configure the analyzer’s display. For example,
you can use this menu to choose a single trace format, an upper/lower trace format, or a
front/back trace format.

[ sinaLe]

Press [ sivaie ] to display only the currently active trace. This will be Trace A or Trace B —
whichever trace is active.

{ UPPER/ LOWER]

Press [ uPPER/ LOWER ] to select the upper/lower display. This means the analyzer will show both
traces on the screen. Trace A will be at the top, Trace B at the bottom.

[ FRONT/ BACK ]

Press [ FRoNT/ BAcK ] to select the front/back display. This means the analyzer will show both
traces superimposed on a single grid.

[ serup sTaTE ]
Press [stTup sTTE ] to view the analyzer’s current configuration — how you've set the controls.

[ TRCE BRID ON/OFF
* Press [ TRee 6RID ONOFF] to turn on or off the overlay grid (graticule) for the active trace.

NOTE  If you tum off a trace grid, it will not appear on an external printer/plotter either.
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[28]
Press [ ] to specify a value in decibels.

In cases where you have a choice of { 8] or [entER], pressing [ &8 specifies logarithmic units
and [ enter ] specifies linear units.

[ uBEUmMs ]

Press [ dtums ] to specify & value in rms dBEU
(dB engineering units),

[ 4BEURK ]
Press [ eeeupk] to specify a value in peak dBEU
(dB engineering units).

[ Eurans }
Press [ eums ] to specify a value in rms engineering units,

[EUms~2]
Press [ eums~2] to specify a value in rms engineering units squared.

[ev]
Press [ £u] to specify a value in peak engineering units.

[Eu~2]
Press [ev~2] to specify & value in engineering units squared.

[ DEGREES ]
Press [ DeGReEs ] to specify & value in degrees.

[ rapuns |
Press [ RADIANS ] to specify a value in radians.

{Sec]
Press [ sec] to specify a value in seconds.

{mSac]
Press [ mses ] to specify a value in milliseconds.
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[exr]
Press [pe ] before entering a value for exponential notation.

If you want to enter a negetive exponent (for example, 2E-13), press <> after
pressing [ee].

[vermicas /o]
Press [ VERNCAL /Div ] to specify the number of units per vertical scale division. If you want, you
can also request a different unit for the scale.

Keep in mind that when you select a new scale spacing, the currently-active reference (TOP
REFERENCE, CENTER REFERENCE, or BOTTOM REFERENCE) will be held the same
and the rest of the scale adjusted around this level. The reference softkey that is highlighted
is the currently-active reference.

[veEw]
Press [V EU)] to specify & value in volts (peak), or in peak engineering units.

[vrms Eurms)
Press [ vms (Eums) ] to specify a value in rms volis, or in rms engineering units.

[¥~2 (RU~D]
Press [v~2 @~2] to specify a value in volts squared, or in engineering units squared.

[¥me~2 (Eme~2) }
Press [ d\jm*z Eums~2) ] to specify a value in rms volts squared, or in rms engineering units
squared.

[venl
Press [V g0)] to specify a value in volts (peak), or in peak engineering units.

[vr2u~7]
Press [v~2 @~2] to specify a value in volts squared, or in engineering units squared.

[¥ms (Elrme) ]
Press [ vims (ums) ] to specify a value in rms volis, or in rms engineering units.

[vms~ 2 (EUrms~2) ]

Press [ vims~2 (ums~2) ] to specify a value in rms volts squared, or in rms engineering
units squared.
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[¢8]
Press [ ®] to specify a value in dB.

[ DEGREES ]
Press [ peGrees ] to specify a value in degrees.

[RaDIANS 1
Press [Raoians ] to specify a value in radians.

[sec]

Press [ sec] to specify a value in seconds.

[mBet]
Press [ msec] to specify a value in milliseconds.

[usec]
Press [ vsec] to specify a value in microseconds.

fv ]
Press [v g0y ] to specify a value in volts {(peak), or in peak engineering units.

[¥~2 u~2]
Press [v~2 fu~2] to specify a value in volts squared, or in engineering units squared.

[ vrms (EBrmy ]
Press [ vims Eums) ] to specify a value in rms volts, or in rms engineering units.

[vrms~2 {(EUrms~2} ]

Press [ vms~2 gums~2 ] to specify a value in rms volts squared, or in rms engineering
units squared.

[&xp]

If you are entering the number of averages using exponential notation, press [2¢ ] to allow
you to enter the exponent value.

[ iz}

Press [viz] to specify a value in volts (peak), normalized to a 1 Hz bandwidth, See HELP
for [ Pso CHANNEL 1] or [ PSD CHANNEL 2].
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[ vrma/rine §
Press [ vmsitiz ] to specify a value in rms volts, normalized to 2 1 Hz bandwidth. See HELP
for [Pso CHARNEL 1] or [ PsD CHANNEL 2].

[v~ome] :
Press [v~2mz] to specify a value in volts squared, hormalizedto a 1 Hz bandwidth. See
HELP for [ psi GHANKEL 1 ] or [ PSD CHANNEL 2].

[Vime~22]
Press [ vims ~2Hz] to specify a value in rms volts squared, normalized to a 1 Hz bandwidth.
See HELP for [pst cHanngL 1] or [ PsD CHANNEL 2],

f dBVms/ribr )
Press [ @vmstiz ] to specify a value in rms dBY, normalized to a 1 Hz bandwidth. See HELP
for [ psD CHANNEL 1] Oor [ PSD CHANNEL 2].

[ asvpiite ]
Press [ avpvrz ] to specify a value in peak dBV, normalized toa 1 Hz bandwidth. See HELP
for [psD CHANNEL 1] or [ PsD CHAMNEL 2].

[ Bmmz] '
Press [ @mtz] to specify a value in dBm, normalized to 2 1 Hz bandwidth. See HELF for
[ PsD cAMNEL 1] or [ PSD CHANNEL 2]

[ Eumtiz] ‘

" Press [mym] to a value in engineering units, normalized to 2 1 Hz bandwidth. See HELP for

{ PSD CHAMNEL 1] Or [ PSD CHANNEL 2.

[ Elrme/rtiiz )

Press [ Ebmsttiz] to specify & value in rms engineering units, normalized to a 1 Hz bandwidth.
See HELP for [ Psd CHANNEL 1] or [PSD CHANNEL 2].

[ Ev~wniz ]
Press [fu~ameu] to specify a value in engineering units squared, normalized to & 1 Hz
bandwidth. See FIELP for [ psp cHaMNEL 1] or [PsD cHANNEL 2].

[ Etrme~ 271tz ]

Press { tums~2miu] to specify a value in rms engineering units squared, normalized to a 1 Hz
bandwidth. See HELP for [ psh cHANNEL 1) or [ PSD CHANNEL 2]

[ d8EUrmanttz ]

Press [ stumsitz ] to specify a value'in rms dB (engineering units), normalized to a 1 Hz
bandwidth. See HELDP for [psh cHANNEL 1] or [PSD CHANNEL 2].
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[ saEUpirz ]
Press [ @tupirtiz] to specify & value in peak dB (engineering units), normalized to &
1 Hz bandwidth. See HELP for [ pso cCHANNEL 1] or [PsD CHANNEL 2].

f VERTICAL UNITS ]
Press [ VERTICAL UNITS ] to specify the units for the vertical scale.

Keep in mind that some units are nct available with all measurements.

[v{En]
Press [V &0 ] to specify a value in volts (peak), or in rms engineering units.

Press [v ] to display the minimum and maximum x-axis values in volts (peak), or in rms
engineering units.

[vr2EU~D ]
Press [v~2 gu~2] to display the minimum and maximum x-azis values in volts squared, or in
engineering units squared.

[¥rms EUrmse) ]

Press [ vims fums) ] to display the minimum and maximum x-axis vaiues in rms volts, or in
engineering units.

[vrms~2 (Elems~ 2]

Press [ vms~2 gums~2 ] to display the minimum and maximum x-axis values in rms volts
squared, or in rms engineering units squared.

{venl
Press [v £u)] to display the minimum and maximum x-axis values in voits (peak), or in rms
engineering units.

[v~2EU~2)]

Press [v~2 fu~2] to display the minimum and maximum x-axis values in volts squared, or in
engineering units squared.

[ Vrms (EUrms) ]

Press [ vms ums) ] to display the minimum and mazimum x-axis values in rms veolts, or in
engineering units.

fums~2 {EUrmz~2) ]

Press { vms~2 (EUms~2) ] to display the minimum and maximum x-axis values in rms volts
squared, or in rms engineering units squared. :
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[us]

Press [ @] to display the minimum and maximum x-axis values in dB.

[ bEcReEs ]
Press [ peerees ] to display the minimum and maximum x-axis values in degrees.

[ RaDKs ]
Press [roimns ] to display the minimum and maximum x-axis values in radians.

[8ec]
Press [ sec] to display the minimum and maximum x-axis values in seconds.

[ mSes}
Press [msec] to dlsplay the minimum and maximum x-gxis values in milliseconds.

{veEu]
Press [v g1 ] to display the minimum and maximum x-axis values in volts (peak), or in peak
engineering units.

fv~z@u~2]
Press [v~2 fu~2] to display the minimum and maximum x-axis values in volts squared, or in
engineering units squared.

{ Voms (EUms) ]

Press [vms Eums) ] to display the minimuem and maximum x-axis values in rms volts, or in rms
engineering units.

{vms~ 2 (Ems~2) ]
Press [vms~2 Eums~2 ] to display the minimum and maximum x-axis values in rms volts
squared, or in rms engineering units squared.

Ivew]
Press [v )] to display the minimum and maximum x-axis values in volts (peak), or in peak
engineering units.

[v~2 Eu~n 1
Press[v~2 gu~3] to display the minimum and maximum x-axis values in volts squared, or in
engineering units squared.

[vems (Elrms)

Pre_ss {Vn:ns {Eums) ] to display the minimum and maximum x-axis values in rms volts, or in rms
engineering units.
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[vims~2 (EUrms~2) ]

Press [Vms~2 Eums~2 ] to display the minimum and maximum x-axis values in rms volts
squared, or in rms engineering units squared.

[ExP] |
If you are entering the number of averages using exponential notation, press [e] to allow
you to enter the exponent value.

[ X-AXS LINAOG ]
Press [ %405 NG ] to specify a linear or a logarithmic scale for the x-axis.

Here’s what else you should know:

¢ The analyzer’s frequency resolution is determined exclusively by the width of the
"span. So for the same span widths, frequency resolution for both linear and log
scales is identical — both have a resolution of 401 points per display. The
logarithmie scale simply displays these points on a logarithmic x-axis.

« For baseband measurements (spans that start at 0 Hz) the logarithmic scale
shows the actual start frequency (the first bin) of the current span — not the
nominal value of 0 Hz. So if you’re looking at a 51.2 kHz= frequency span, the
first frequency shown on the logarithmic scale will be labeled 128 Hz (the
analyzer does not show & value at 0 Hz since the log of 0 is minus infinity). As
you would for s linear scale, change to a smaller span to view lower-frequency
components. To learn more sbout bins and resolution, see the analyzer’s Getting
Started Guide.
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Marker Keys

< RIRrker up >
The < & > hardkey does several things:

« Ifyou're looking at a trace, press < 4 > to move the marker to the next peak
value on the right.

s If you're looking at text, press < 4 > to move the highlighting bar to the
previous line,

¢ You can use < 4 > to move or scroll through entries in limit tables, data tables,
and catalogs.

¢ You can use < 4 > and < ¥> to page through HELP dispiays.

< murinr down >
The < ¥ > hardkey does several things:

« If you're looking at a trace, press < ¥ > to move the marker to the next peak
value on the left.

« If youre looking at text, press < ¥ > to move the highlighting bar to the next
line.

¢ You can use < ¥> to move or seroll through entries in limit tables, dats tables,
and catalogs.

+ You canuse < 4 > and < ¥> to page through HELP displays.

< markes ekt >
Press < « > to move the marker to the left, one “bin” at a time.

The analyzer’s screen has a resolution of 401 points. Each point is called a “frequency bin”
or just “bin.”

< mErest right >
Press < » > to move the marker to the right, one “bin” at a time.

The analyzer’s screen has a resolution of 401 points, Each point is called a “frequency bin”
or just “bin.” :

< Fast >

Press < fas > along with one of the marker direction keys to move the marker faster. For
example, press <fat> and < » > o move the marker quickly to the right.

The longer you hold down the < fast > key with another marker direction key, the faster the
marker moves.
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< Fast > <<marker fight>
Press both < fat > and < » > to move the marker quickly to the right.

The longer you hold down the < fast > key with another marker direction key, the faster the
marker moves.

< Fast > <marker left>>
Press both < Ffat> and < < > to move the marker quickly to the left.

The longer you hold down the < fast > key with another marker direction key, the faster the
marker moves. .

< Marker >
Press < Maker > to call up a menu that lets you select marker functions.

The markers appear as small triangles that point down. You can also move markers on both
traces at the same time by turning on marker coupling.

This type of marker is often called the absolute marker (or main marker) because its values
reflect the absolute x-axis and y-axis values. This is different than the offset marker (see
HELP for [ ostseT onvoFF ] softkey).

Marker functions are extremely useful. You can use them to search for peaks, to search for
minimum values, and to find specific values. You can also use the offset marker to find
relative values between two points. In addition,

[ MARKER ON/OFF ]
Press [ Manker otvorr ] to turn on and turn off the marker.

Each trace has its own marker. To turn on a marker for a particular trace, first make sure
the trace is active {use the < Acie Trace > hardkey). The marker options you select apply only
to the marker on the active trace.

[ COUPLED ON/OFF ]

Press [ coupLED oN/OFF ] to turn on and off marker coupling. Marker coupling means that the
markers for both traces move together.

Marker coupling is quite useful. For example, if you display frequency response magnitude
on the upper trace, and phase on the lower, you could use marker coupling to track both
magnitude and phase at each frequency point.

[X ENTRY]

To move the marker to a specific location, press {xeNmy] and enter the x-axis coordinate with
the numeric keypad.
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[ oFrsET
Press [ orrser ] to select marker offset options. The offset marker lets you determine relative
distances between the main marker and anocther point on the trace.

[ OFFSET ON/OFF ]

Press [ orrseT oNOFF ] to turn on and off the offset marker. The offset marker appears as
& small square.

When the offset is on, the main marker moves but the x-axis and y-axis values indicated are
those relative to the position of the offset marker (the square), not absolute values. The
marker label changes from “Marker” to “*Offset” when the offset marker is in effect.

Here's what else you should know:

* Even when the offset marker is on, the marker movement keys and the [ X Enry ]
softkey will move the main (absolute) marker, not the offset marker.

¢ To move the offset marker to a specific (absolute location), use the
[ reFEreNcE X ENTRY ] and [ REFERENCE Y ENTRY ] softkeys.

f OFFSET ZERD |

Press [ oFrseT ZER0 } to move the offset marker to the main marker. This zeroes the offset
marker at the main marker’s current position.

Pressing [orrser zr0 } also changes the X REFERENCE and Y REFERENCE values.

[ REFERENCE X ENTRY ]

Press [ REFERENCE X ENTRY ] to move the offset marker to a specific location. Then use the numeric
keypad (or the < 4 > < ¥> hardkeys) to enter the absolute x-axis value for this location.

[ REFERENCE Y ENTRY ]

Press [ REFERENCE Y ENTRY ] to move the offset marker to a specific location. Then use the numeric
keypad {or the < & > < ¥> hardkeys) to enter the absolute y-axis velue for this location.

[ MARKER T0 PEAX ]
Press [ MARKER 10 PEaK ] to move the marker to the highest peak on the trace.

Here’s what else you should know:

* Pressing { MARKER T0 PEAK ] moves the marker to the peak only for the trace that’s
currently active (but the marker on the inactive trace will also move if marker
coupling is on).

* The analyzer will not move the marker to a peak at 0 Hz.

[ MXT RIGHT PEAK ]
Press [ o7 migT peak} to move the marker to the peak point to the right of the marker.

The marker moves to the next right peak only on the trace that’s active (but the marker on
the inactive trace will also move if marker coupling is on).
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[ NXT LEFT PEAK ]
Press [ axr LEFT PeAK ] to move the marker to the peak point to the left of the marker.

The marker moves to the next left peak only on the trace that's active (but the marker on
the inactive trace will also move if marker coupling is on).

[ MARKER TO MINIMUN ]
Press [ MARKER T0 MNMUM ] to move the marker to the minimum point on the trace.

The marker moves to the minimum point only on the trace that’s active (but the marker on
the inactive trace will also move if marker coupling is on).

[ PEAK TRX ONDFF}

Press [ PEAK TRK ONOFF ] to turn on or off peak tracking for the active trace. When peak tracking
is on, the analyzer continuously moves the marker to the peak value on the trace.

Here’s what else you should know:

» You can turn on peak tracking for Trace A, Trace B, or both traces. If you turn
on peak tracking for both traces, each marker follows the peak for its respective
trace (unless marker coupling is on).

* Because marker coupling takes priority over peak tracking, the marker will not
track the peak value for the inactive irace if both marker coupling and peak
tracking are turned on.

[ SEARCH ]

Press [ stanct] to call up a menu that lets you move the main (absolute) marker to a specific
point on the trace. This way, you can quickly find a point relative to the main marker. For
example, you can find the -3 dB points on either side of the main marker,

[TARGET ]

Press [ TareeT ] to specify a y-axis target value for the marker search. Then use the numeric
keypad to enter the value.

[LEFT]

Press [LerT] to move the main marker to the left, to find the first occurrence of the y-axis
target value, The search starts from the current marker position.

NOTE  If you've turned on the offset marker, the target is relative to the offset marker
y-axis vaiue.
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[ RigHT]
Press [ RiGHT ] to move the main marker to the right, to find the first occurrence of the y-axis

target value.

NOTE  If you've tumed on the offset marker, the target is relative to the offset marker
y-axis value, :

«< Barker Fola >

Press < Marker Fon > to call up 2 menu that lets you select specialized marker functions.
Marker functions are exiremely useful. You can use them to search for harmonics and
sidebands, to calculate harmonie distortion and sideband power, and to ealeulate power
within a specific band of frequencies. You can also use marker functions to define and use

limit tebles and data tables.

NOTE The analyzer will not let you use more than one special marker at & time.

oFF ]
Press [ oFF ] to turn off any special function marker that is on.

[ HARMONIC
Press [ HARMONC ) to display the harmonic marker. This marker shows the harmonics for a
particular fundamental frequency.

Here's what else you should know:

*» The analyzer displays the harmonics for the fundamental frequency that you
gpecified most recently. To change the fundamental frequency {or the number of

harmonies), use the [ FNOMNTL FREa ] and [ DEFINE Num HARM ] softkeys.

« The actual number of harmonies displayed depends on the fundamental
frequency and the analyzer’s bandwidth. Higher fundamental frequencies have
fewer harmonics displayed, simply because it takes fewer harmonics to reach the

top end of the analyzer’s frequency range.

| FNDWNTL FREG ]

Press [ momnT, fRe ] to specify the fundamental frequency of the harmonic series you want to
look at. The analyzer needs the fundamental frequency to find the appropriate harmonics
and to make the harmonic marker calculations.

Be careful when using < Marer Vae > to enter the fundamental frequency; the frequency
entered could be off by as much as one-half the bin width. As aresult, the analyzer may not
position the harmonic markers accurately. See HELP for the [ ompe oMt ] softkey.

NOTE  For frequency-domain displays, the analyzer has a resolution of 401 points. Each
point is called a “frequency bin” or just “bin.”
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[ OEFINE NUM HARM ]

Press [ 0eriNe HuM HARM | to specify the number of harmonics you want the analyzer to identify
with the harmonic marker.

Here’s what else you should know:

» If you don't specify a value for the number of harmonics, the analyzer will
automatically set the number to 20.

e The THD results reflect the harmonics found in the current frequency span.
The number of harmonics you specify is the meximum number the analyzer will
use in the THD calculation. For example, if you press [ DEANE NUM HARM] and enter
10 harmonics, the THD calculation will not include all ten harmonics if some of
these harmonics are out of the range of the current span.

+ The analyzer displays the harmonics for the fundamental frequency that you
specified most recently. To change the fundamental frequency, use the
[ FNOMATL FREC ] softkey.

» The actual number of harmonics displayed depends on the fundamental
frequency and the analyzer's bandwidth. Higher fundamental frequencies have
fewer harmonies displayed, simply because it takes fewer harmonics to reach the
top end of the analyzer’s frequency range.

[ OWVIDE FNDMNKTL ]

For measurements that use the fundamental frequency (such as THD), you can set 2a more
accurate fundamental firequency by dividing the frequency of a known harmonie.

Here's how it works: Move the marker to a harmonic (use the [ a7 migHT PEAK] and

[ axy 1ef7 PeK ] soktkeys). Then enter this harmonic as the fundmental frequency with
[ rNDMNTL FREQ ] and < Marker vaue >. Now press [ DVIOE AOMNTL ] and enter the number of the
harmonic you entered as the fundamental frequency. The analyzer will divide the
fundamental to arrive at the actual fundamental.

NOTE Entering a higher harmonic as the “fundamental” will increase the accuracy of the
resuiting fundamental frequency after you finish the divide operation,

For example, if you know that the third harmonic of a particular fundamental is 65.75 kHz,
press { FNOMNTL FREQ | and enter 65.75 kHz. Then press [ omos avomntL ] and enter the number 3.
The analyzer then displays the fundamental as 21.92 kHz.
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' {mo]

Press [ 10 ] to calculate the totel harmonic distortion for the current fundamental frequency.

Here’s what else you should know:

e The analyzer displays THD as a percentage of the amplitude of the fundamental
freguency.

¢ The analyzer caleulates THD by comparing the energy of the fundamental to the
energy at the harmonics. Noise and other signals at other points along the '
frequency spectrum are not taken into account (unless they happen to occur at
the fundamental frequency or at the harmonics). This is different than older
distortion analyzers that simply rejected the fundamental frequency and
measured any remaining energy as harmonic distortion (more accurately,
harmonic distortion plus noise).

s The THD results reflect the harmonies found in the current frequency span.
The number of harmonics you specify is the maximum number the analyzer will
use in the THD calculation. For example, if you press [ DEFANE NuM HARM ] and enter
10 harmonics, the THD calculation will not include all ten harmonies if some of
these harmomics are out of the range of the current span.

| HARK PWR ]

Press [ uaRM PwR ] to calculate the total harmonic power (gbsolute) for the current
fundamental frequency. Actually, this value represents the rms summation of ail marked
harmonics, but does not actually represent power unless you’ve specified dBm, dBVrm,
Vrms, or Vrms ~ 2 asg the vertical unit.

' Here’s what else you should know:

* The analyzer displays the absolute harmonic power, measured in the currently
selected vertical units. To find harmonic power relative to the fundamental
frequency, use the [ 0] softkey instead. '

« The analyzer calculates harmonic power by measuring the absolute value of the
harmonics of the fundamental frequency. Noise and other signals at other points
along the frequency spectrum are not taken into account {(unless they happen to
ozcur at a harmonic frequency). This is different than older distortion analyzers
that simply rejected the fundamental frequency and measured any remaining
energy ag harmonic power (more accurately, harmonic power plus noise).

[ RESULTS ONOFF )

Press [ RESULTs ONOFF ] to specify whether you want the analyzer to display the results of the
THD or harmonic power calculations.
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[ SiDEBAND

Press [ sipepann ] to display the sideband marker. This marker shows the sidebands {and
sideband power) for a particular carrier frequency. The sideband power value represents the
rms summation of all marked sidebands (this indicates power if you've specified dBm,
dBVrms, Vrms, or Vrms ™2 as the vertieal unit).

Here’s what else you should know:

* The analyzer displays the harmonics for the carrier frequency that you specified
most recently. To change the carrier frequency (or the number of sidebands), use
the [ carrier FREQ ] and { pERANE NuM sDBND ] softkeys.

s The analyzer can display up to 200 sidebands. The actual number of sidebands
displayed depends on the carrier frequency and the analyzer’s bandwidth.

[ CARRIER FREQ ]

Press [ CARRIER fREQ | to specify the carrier frequency for the sidebands you want to examine.
The analyzer needs the carrier frequency to find the appropriate sidebands and to make the
sideband marker caleulations.

NOTE The carrier frequency you specify does not have to be within the current frequency span.

[ SIDEBAND INCREMENT j

Press [ SDEBAND NCREMENT ] to specify the location of the sideband marker, relative to the carrier
frequeney. Then use the numeric keypad to enter a frequency value, in kHz, Hz, or mHz.

[ DEFINE NUM SDEND ]
Press [ pEFmE NuM s08ND ] to specify the number of sidebands you want the analyzer to identify

with the sideband marker.
Here’s what else you should know:

* If you don’t specify a value for the number of harmoniecs, the analyzer will
automatically set the number to 20.

* The analyzer displays the harmonies for the carrier frequency that you specified
most recently. To change the carrier frequency, use the [ cARRIER FREQ ] softkey.

* The analyzer can display up to 200 sidebands. The sctual number of sidebands
displayed depends on the carrier frequency and the analyzer’s bandwidth.

[ RESULTS ON/OFF ]

Press [ resutts onvore ] to specify whether you want the analyzer to display the results of the
sideband calculations.
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[ 3a0] A

Press [8and ] to eall up & menu that lets you specify band markers. You can use band mearkers
to define a frequency band and then caleulate the rms summation of the values within this
band. The resulting value indicates power if you've sepecified dBm, dBVrms, Vrms, or
Vrms ™ 2 es the vertical unit.

[ DEFIKE LEFT FREQ ]
Press [ perne LT mEa ) to define the left lmit (lower frequency) for the band within which you
want the analyzer to calculate power.

[ DEFINE RIGHT FREQ]
Press [ DEFNE RIGHT FREQ ] to define the right limit (higher frequeney) for the band within which
you want the analyzer to calculate power.

[ DEFINE CENT FREQ]
Press [ D cenT Fza ) to define the center frequency for the band within which you want the
analyzer to calculate power.

{ RESULTS ONOFF ]

Press [ Resulrs onofr ] to specify whether you want the analyzer to display the results of the
band caleulations. The results are expressed using the currently-selected vertical units.

fumr]

A limit table is a list of valuds (referenced to their respective x andy coordinates) that the
analyzer uses to compare with a current measurement or & stored trace. A limit appearsasa
line (or lines) defined by a series of line segments. These line segments are defined by points
that you specify for each limit table.

Limit tables are useful for go/no go checking ~ they quickly tell you if a particular
mesasurement result passes or fails the limits outlined with & particular limit table.

You can create both upper and lower limit lines for each limit table. When you turn on the
limit testing feature, the analyzer indicates a “fail” condition if the trace you’re testing
exceeds an upper limit (or goes below a lower limit). If the trace is within the limit lines, the
test passes. By the way, you don’t have to use both upper and lower limit lines — for some

.

types of testing, it may be more convenient to use only upper (or lower) limits.

Here’s what else you should know:

+ The analyzer does not store unit labels in the limit table. For example, an
z-value of 1.2 kHz is stored simply as “1.2K” and a y-value of —35 dBVrms as
“.35." Before using a limit table again, make sure the analyzer is set to use the
same vertical units that you used when building the table initially. Otherwise,
the limit testing will not work properly. It's also a good idea to use the same
frequency span.

* When editing the limit table, use the < A > end < ¥ > hardkeystomovetoa
particular segment (if there’s more than one page of segments, pressing <a>
<Fast> moves o the previous page and < ¥> <Fast> moves to the next page).
If you're at the last segment, press < ¥ > to add a new segment.
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¢ When adding a new segment, x-start and y-start values are copied from the
x-stop and y-stop values of the previous segment. This lets you conveniently add
a connecting segment to the previous one. There’s no need to re-enter the
x-start and y-start values — simply move the marker (with the < » > hardkey)
to the desired end point for the new segment. Then press [x-s1opr]
< Maker Vaue > and [Y-6T0P ] < Marker Vaiue >.

» To copy a limit from Trace A to Trace B, use < save > and related softkeys to save
the limit for Trace A to a file (such as 'LIMITY’). Then make Trace B active.
Now, using < Recal >, recall 'LIMITI” (you may have to backspace and use the
numeric keypad to speeify "TRACE1”). You now have identical limits in both
tables. To save the newly-created Trace B limit, again use < save> and related
softkeys; this time, save the limit to 'LIMIT2.

[ x-57ART ] ,
Press [ x-START] to specify the x-axis starting point of a segment. You can specify a value with
the numeric keypad, or simply press < Marker Vaue >,

[ y-sTaKT]

Press [ v-sTART] to specify the y-axis starting point of a segment. You can specify a value with
the numeric keypad, or simply press < Marker vaue >.

[x-sToP]

Press [ XsT10p ] to specify the x-axis end point of a segment. You can specify a value with the
numeric keypad, or simply press < Marker Vdue >.

[YSTOP]

Press [ v-510p ] to specify the y-axis end point of a segment. You can specify a value with the
numeric keypad, or simply press < Marker Vaue >.

f LT UPPERALOW ]

Press [ UMT UPPERAOW ] to specify whether the segment you're working on should be part of the
upper limit or part of the lower limit.

[ INSERT SEGMENT ]

Press [ INSERT $EGMENT] to insert a segment into the limit table. The new segment will be
ingserted above the currently highlighted segment.

[oeLeTe ]

Press [ pELETE] to call a menu to allow you to delete a selected segment or all segments from
the displayed limit table..

[ DELETE SEGRENT] :

tP;;}ss [ DELETE sEGMENT ] to immediately delete the highlighted segment from the displayed limit
a,
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[ BE2P ON/OFF]
Press [ Bezp oNoft | to specify if you want the analyzer to beep if the limit test fails.

Here’s what else you should know:
¢ Unless you specify otherwise, the analyzer will not beep if the limit test fails.

¢ There is a global beeper softkey under the < speci fotn > menu that controls all
beeping; both the global beeper and the limit beeper must be on if you want the
limit beeper to work. The global beeper is set to the “on” position at power-up
or after pressing < Preset >.
[ seLecT LM
Press [ seLect umit ] to select a particular limit table for use (or for editing).

[u acTve]
Press [t actve] to activate limit table L1,

[z actve]
Press [ L2 AcvE] to activate limit table L2.

[ 13 ACTIVE]
Press [ 13 Acmve ] to activate limit table L3.

{14 acTVEY
Press [ 14 acmve ] to activate limit table 14,

[ L5 ACTIVE ]
Press [t5 actve] to activate limit table L5.

[ 18 ACTIVE]
Press [ 16 acmve ] to activate limit table LB.

[L7 ACTIVE ]
Press [ 17 saovve ] to activate limit table L7.

[ L8 acTive]
Press [ 18 acTve ] to activate limit table L8.

[ SELECT SEGMENT]

Press [ scLecT seaMENT ] to go to a particular segment for editing. First, specify the segment
number with the numeric keypad. Then press [enErlL
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[ CALC OR/OFF ]
Press [ cacc oorr ] to turn on or off data table caleulations.

Here's what else you should know:

« If data table caleulations are on, the analyzer will update the data table after
each measurement.

¢ The data table does not have to be displayed for the calculation to occur.

o If data table calculations are off, the analyzer will not update the data tabie’s
y-axis values, However, the x-axis entries will remain unchanged.

[Eomx]

Press [e07X] to enter an x-axis value for the highlighted entry on the current data table
display. Enter the x-axis value with the numerie keypad, then press [enNER].

You can alsc use the marker to specify an x-axis value, by pressing the < Marker vave > hardkey,
However, if you've turned on the offset marker, the analyzer will caleulate y-axis values with
respect to the current offset zero peint (the little square).

[ NSERT X

Press { mserT x] to add an x-axis value just before the highlighted entry in the data table.
Enter the x-axig value with the numeric keypad, then press [eNER 1.

[ MOVE TO ENTRY Num ]

Press [ MOVE To eNTRY NuM ] to move the highlighted entry to another entry line. Use the numeric
keypad to specify the new location. Then press [enER].

[ DELETE ENTRY
Press [ peteTe ENTRY ] to delete the highlighted entry.

T OELETE ALL }
Press [ DELETE ALL] to indicate that you want to delete all entries from the data table,

NOTE  The analyzer does not delete the entries until you press [ Do DELETE ).

[ 06 DELETE]
Press [ D0 oeLETE ] to delete all entries in the data table.
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[ RETURN TBL DOWN ]
Press [ RETURN TBL Down ] to exit the data table display. The data table caleulations (if turned on)
remain in effect. -

To stop the calculations, re-enter the [04TA %8LE] menu. Then press [ caLc onvoFF ] to turn on or
off the calculations.

< Proset >
Press < preset > 1o reset the analyzer to its default conditions. This means nearly all controls
will return to the settings they had when you first turned on the analyzer.

Keep in mind that pressing < Pesst > is not the same thing as turning the analyzer off and
then on agsin (power-up).

These are a few settings that do not change after pressing < preset > but will change after
cycling power. These include: ,
¢ Data tables
Limit tables
Math functions and constants
* Engineering unit labels

* Engineering unit values
+ e Autocal (resets to ON)

Additionally, there are even some settings that survive both < reset > and power-up. These
are the gystem configuration settings. To change these, you'll have to use the [ SAvE svs coNfiG ]
softkey. These settings include:

+ Storage configuration

« HP-IB, Disc, Printer, and Plotter addresses
¢ Disc volume and unit numbers

* Time and date
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< User Define >

Press < user Define > to Tun application software for the analyzer. If there is no application
software installed, the analyzer will display the message “Application using this key is not
installed.”

< Help >

Press < Hep > to learn more about a particular hardkey or softkey. Then press a key for
which you want HELE The analyzer then displays a brief explanation of this key.

Here’s what else you should know:

e If there’s more than one page of HELP, the analyzer will tell you so. Use the
< A > and < ¥ > hardkeys to page through HELP.

» To print a copy of HELP, use the < Piw®in > hardkey and its associated softkeys.
» To get HELP for another key, simply press the key for which you want HELE.
+ To remove HELE simply press < Hep > again.

» Requesting HELP is slightly different for those keys that retain their functions
- during the HELP display. These keys are: <pPresat >, < & >, < ¥ >,
< Help >, and < PlovPin > (and its related softkeys). To get HELP for any of these
keys, you must press the desired key directly after pressing < Hep >. After the
first help screen eppears, the key will operate in its normal fashion.
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System Keys

< Bave >
Press < sa: > to call up a menu that lets you select save options. Here are some of the things
you can do with this menu:

¢ Save a trace

¢ Save an instrument setuyp state

¢ Save math functions and constants

¢ Save g limit table or data table

e Access file utilities and disc functions

NOTE  you can save o the analyzer's internal BAM disc, the analyzer’s internal disc drive,
or other external mass storage devices {such as compatible HP-IB dise drives).

[ SAVE TRACE]

Press [ savE Race ] to call up a menu that lets you save the active trace to a file in 2 mass
storage device.

Here’s what else you should know:

» You can save a trace to one of eight files in the current mass storege device —
files "TRACEL’ through "TRACES’. You can also save the frace toa file with a
name of your own choosing. '

* Make sure you've specified your choice of mass storage device beforehand —
INTERNAL RAM DISC, INTERNAL DISC, or EXTERNAL DISC — because the
analyzer will write files "TRACEL’ through 'TRACES’ to the current mass
storage device. If you use the [ peEFNE ALENAME ] softkey though, you can specify a file
to be written into any mass storage device — but don't forget to use the
appropriate device specifier prefix.

[ o ALE “TRAsES'
Press [ o FLe TRacEY ] to save the active trace to the "TRACEL’ file.

[ INTO FILE "TRACER' }
Press { o ALE ‘TRACEZ ] to save the active trace to the 'TRACE?2’ file.

[ INTD FILE "TRACEY' ]
Press [IN10 fiLE TRatE3' ] 10 save the active trace to the *TRACES’ file.

[ NTO ALE TRACES'
Press [ w70 FLE "mACES ] to save the active trace to the "TRACE4’ file.
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[ INTO FiLE TRACES’ ]
Press [ INT0 FLE 'TRACES' ] to save the active trace to the "TRACES’ file.

[ INTO FILE "TRACES' ]
Press [ W10 rif TRaces' ] to save the active trace to the "TRACES' file.

[ INTO FILE "TRACET' ]
Press [INTO FILE "TRACET ] to save the active trace to the "TRACET’ file.

[ INTO FILE "TRACES' ]
Press [ NT0 FILE ‘TRACES' ] to save the active trace to the "TRACES’ file.

[ DEFINE FILENAME ]
Press [ DEANE FLENAME ] to save the active trace to a file. Then specify the name for this file. Be
sure to use the appropriate device specifier prefix if you don’t want the file to go into the
current mass storage device.
Here are the device specifiers:

¢ INT - for internal disc

* EXT — for external dise

¢ RAM - for a RAM disc

NOTE The filename you use must have no more than ten characters (all characters must
be printabie). Also, do not use a colon (;) unless you use it to separate a device
specifier from a filename.

[ reTuan ]
Press [ aeTurn ] to return to the previous menu.
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[ savE STATE ]

Press [ save state  to eall up a menu that lets you save the current instrument state (its
configuration) to a file in a mass storage device. Later, you can use this file to quickly set up

the analyzer.

Here's what else you should know:

« When you save an instrument state, the analyzer remembers most settings, but
does not remember some service tests and adjustments settings.

¢ You can save an instrument state to one of eight files in the current mass storage
device — files 'STATE]’ through 'STATES’. You can also save the state to a file
with a name of your own choosing.

+ Make sure you've specified your choice of mass storage device beforehand —
INTERNAL RAM DISC, INTERNAL DISC, or EXTERNAL DISC - because the
anajyzer will write files "STATEL’ through *STATES’ to the current mass storage
device. Ifyou use the [oerne fLENAME ] softkey though, you can specify a file to be
written into any mass storage device — but don’t forgst to use the appropriate
device specifier profix.

* Because data tables and limit tables can use large amounts of memory (especially
for larger, more compiex tables), an “Insufficient disc space” message appears if
the setup state is too large to save. If this happens, store each table to a separate
file (for example, INT'LIMIT1)}, if you haven’t done so already — do this by
pressing < save > and using the [SAVE 0ATA BL] and [ save LMT] softkeys. Then clear
all tables by pressing < Marker fotn > and using the appropriate softkeys to delete all
tables. This avoids duplicating the tables in the memory space allocated for
saving setup states. An even better idea would be to store data tables and limit

tables to another external mass storage device (to avoid running out of
disc space}.

[ INTO FILE "STATET' ]
Press [ 10 fe "s7ATE1'] to save the current instrument state to the *STATEL’ file.

[ INTO FILE STATEZ ]
Press { mro RLE *sTATEZ ] to save the current instrument state to the *STATE2! file.

[ INTO ALE *STATES' ]
Press [N10 ALE *sTATEZ' ] to save the current instrument state to the 'STATES’ file.

[ INTD HiLE *STATES ]
Press [ 10 FiLt *sTa124' ] to save the current instrument state to the *STATE4’ file.

{ INTO FILE 'STATES' ]
Press [ Nt0 FiE 'STATES ] to save the current instrument state to the 'STATES’ file.

[ INTO FiLE *STATEE" ]
Press [ IN1o fiLE 'sTATES ] to save the current instrument state to the 'STATES’ file.
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{INTD FILE *STATET ]
Press [iNTo FiLE 'sTATE? ] to save the current instrument state to the "STATET’ file.

[ INTO FILE *STATER' ]
Press [ mro rie 'sTates ] to save the current instrument state to the "STATES’ file.

[ DEFINE FILENAME

Press [ otrine ALENAME ] to save the current instrument state to a file. Then specify the name for
this file. Be sure to use the appropriate device specifier preﬁx if you don’t want the file to go
into the current mass storage device.

Here are the device speciﬁers;
¢ INT — for internal disc
e EXT — forexternal disc
* RAM — for a RAM disc

NOTE The fileriame you use must have no more than ten characters (all characters must
be printabie). Also, do not use a colon (1) unless you use it to separate a device
specifier from a filename.

[ RETURN §
Press [ aeTuRN ] to return to the previous menu.

{ SAYE M&TH]

Press [ save Mam ] to call up a menu that lets you save the entire math definition of five
functions and five constants to a file in a mass storage device.

Here’s what else you should know:

¢ You can gave math functions to one of eight files in the current mass storage
device — files 'MATH1' through 'MATHS’. You can also save the function toa
file with a name of your own choosing.

= Make sure you've specified your choice of mass storage device beforehand —
INTERNAL RAM DISC, INTERNAL DISC, or EXTERNAL DISC - because the
analyzer will write files 'MATHL’ through '"MATHS’ to the current mass storage
device. If you use the [ pErne FLENAME ] softkey though, you can specify a file to be
written into any mass storage device — but don’t forget to use the appropriate
device specifier prefix,

[ INTO FILE "MATHY' ]

Press [ 1o fE 'MaTHY T to save aII five functions and five constants to a file called "MATHL’ —
this will be created in the current mass storage device.
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[ 7O FILE "MATHZ ]
Press [ w0 e ‘MaTkz ] to save all five functions and five constants to 2 file called "MATEH2' —
this will be created in the current mass storage device,

[ INTO FILE "MATHY ]
Press [INT0 fiLE ‘MATHY ] to save all five functions and five constants to & file called "MATHS' —
this will be created in the current mass storage device.

[ INTO FILE "MATHY
Press [ INTo FiLE ‘MATHe ] to save all five functions and five constants to a file called '"MATH4'
this will be created in the current mass storage device.

[ INTO FILE "MATHS' ]
Press [ oo piLe 'wamis ] to save all five functions and five constants to a file called '"MATHS' —
this will be crested in the current mass storage device.

[ INTD FILE *MATHE' ]
Press [ WTo FLE MATHS ] to save all five functions and five constants to a file called 'MATHE" -
this will be created in the current mass storage device.

[ INTO FILE *MATHT

Press [ 10 fILE ‘WATHT ] to save all five functions and five constants to & file called 'MATH? —
this will be created in the current mass storage device.

[ 1MTO FILE "MATHE' ]

Press [ w10 e 'MaHs ] to save all five functions and five constants to & file called "MATHS’ —
this will be created in the current mass storage device.

[ DEFIRE FILENAME }
Press [ oerme rLenave ] to save all five functions and five constants to a file. Then specify the

name for this file. Be sure to use the appropriate device specifier prefix if you don’t want the
file to go into the current mass storage device.
Here are the device specifiers:

¢ INT — for an internal disc

¢ EXT — for an external dise

° RAM ~— for a RAM disc

NOTE  The filename you use must have no more than ten characters (all characters must
be prirtabie). Also, do not use a colon (Z) unless you use it to separate a device
specifier from a filename.
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[RETURN ]
Press [ RETRN] to return to the previous menu.

[ SAVE MORE }

Pross [ SAVE MORE] to call up a menu that lets you save values for the current limit table or data
table to a file in a mass storage device. :

[ savE L}
_Press [ savt uMT] to save a limit table (the one associated with the currently-active trace) to a

file in a mass storage dovice.
Here’s what else you should know:
¢ You can save a limit table to a file with a name of your own choocsing.

s Make sure you've specified your choiee of mass storage device beforehand —
INTERNAL RAM DISC, INTERNAL DISC, or EXTERNAL DISC — because the
analyzer will write your limit table file to the current mass storage device.

[ RETURN ]
Press [RETURN] to return to the previous menu.

{ SAVE DATA TABLE ]
Press [ Save DATA TASLE ] to save a data teble (the one associsted with the currently-active trace)
to a file in 2a mass storage device.

Here's what else you should know:

+ You can save either of the two data tables to a file with a name of your own
choosing.

» Make sure you've specified your choice of mass storage device beforehand —
INTERNAL RAM DISC, INTERNAL DISC, or EXTERNAL DISC — because the
analyzer will write your data table file to the current mass storage device.

[ RETURN ]
Press [ Retuan] to return to the previous menu.
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[ SAVE SYS CONFIG ]

Press [ SAVE svs conns ] to call up & menu that lets you save the system configuration to the
analyzer’s EEPROM. Once you save these settings, they will survive both < peset > and
power-up. These settings include:

« Storage configuration

e HP.IB, Dise, Printer, and Plotter addresses

+ Dise volume and unit numbers

¢ Time and date

« Choice of the analyzer as “System Controller” or as “Addressable Only”

. %éoas% recent values sent with these HP-IB commands: *PCB, *PSC, *ESE, and
= Application autoload (on or off)

Remember that saving the system configuration is not the same thing as savinga
measurement setup state. If what you really want to do is save & measurement setup state,
use [ sAve s ] instead. See HELP for [ save sTATE] and < Preset >. Here’s what else you should
know:

NOTE The analyzer uses EEPROMSs (Electrically Erasable Programmable Read-only
Memory). Currently, this type of memory is only guaranteed to perform write
operations about 10,000 times. To avoid unnecessary write operations, do not
save the system configuration unless it's essential to do so.

[ oo sAvE]
Press [ 00 s ] to save the system configuration to the analyzer’s EEPROM.

Make sure you understand the save procedure. See HELP for [ sAvE svs conAs].

[ ALE unLmis §
Press [rit unmes ] to call up a menu that lets you select a number of file management options.

[ RENAME FiLE ]
Press [ REnAME ALE ] to rename a file. Then specify the new name,

NOTE I youwart to change the current disc device, go back to the storage configuration
menu. Attematively, you can speciy the disc device in the filename (for exampie,
“INT-TRACE1").

[ DELETE FILE]

Press [ beLete fie ] to delete a file from the current disc device. Then specify the name of the
file you want to delete.

NDTE  # youwant to change the current disc device, go back to the storage configuration
menu, Alternatively, you can specify the disc device in the filename (for example,
“"INT:TRACE1").
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[ DELETE ALL FiLES ]

Press [ peLete AL Fies ] to delete all files from the current mass storage device. The analyzer
will ask you if you really want to do this. Then specify by pressing oo cetere ] or
{ CANCELRETURN ]

NOTE  If you want to change the current disc device, go back to the storage configuration
menu. Alternatively, you can specify the disc device (for example, “INT.").

[ PO DELETE]
Press [ 00 0ELETE ] to delete all files from the current mass storage device.

[ PACK FILES ]

Press [ pack FLES ] to move all files to adjacent spaces on the dise. This creates additional
memory space on the analyzer’s internal dise drive and the RAM disc. It can also create
additional memoery space on external disc drives.

[ REMAME GATALOG ]

Press [ RENAME CATALOG ] to specify 2 new volume name for a group of dise files. Then enter the
new name.

[ copY Dist ]

Press [ copy oisc ] to call up a menu that lets you copy the contents of one disc to another. If
the source disc device is the same as the destination dise device (and the source dise is
removable) then pressing [ copr mis¢ ] will use the analyzer’s memeory as a buffer. The analyzer
will ask you to swap source and destination dises (possibly several times) to complets the

copy:

The copied disc is an image copy, so it will be an exact duplicate of the original disc.

[ SOURCE Disc |

Press [ source pisc ] to specify the dise that you want to copy from. Then use the alphanumeric
keypad to enter the name of the source disc.

[ DEsTH DS ]

Press [ pesty tisc ] to specify the disc that you want to copy fo. Then use the alphanumeric
keypad to enter the name of the destination dise.

[ START cOPY ]
Press [ $TART coPY ] to start the operation that copies the source dise to the destination dise.

{copy FILE]

Press [ copy iLE ] to call up a menu that lets you set up source and destination filenames for a
file copy operation (and to start a copy operation).
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[ SOURGE FILENAME]
Preas [ souRcE FILENAVE } to specify the name of the source file you want copied. Then enter the
name of the file.

You can use a volume specifier when entering the name of the source file. For example,
*INT:myconfig’ would indicate a file named ‘myconfig’ located on the analyzer’s internal disc.
Here are the device specifiers:

o INT — for an internal disc

e EXT - for an externsl disc

e RAM ~ for aRAM disc

[ DESTN FILENAE ]
Press [ 0ESTN FLENAME ] to specify the name of the destination file of the copied file. Then enter
the name of the file.

You can use & volume specifier when entering the name of the destination file. For example,
"INT:myconfig’ would indicate a file named "myconfig’ located on the enalyzer’s internal disc.
Here are the device speciﬁeré:

¢ INT — for an internai disc

o EXT — for an external disc

¢ RAM — for a RAM disc

[ START CoPY ]

Press [ START coPY ] to start a copy operation. The snalyzer will use the source and destination
filenames that you specified most recently.

The analyzer will prompt you to insert the source disc and then the destination disc. This
allows you to copy & file from one disc to another.

| RETURN ]
Press [ ReTurn ] to return to the previous menu.
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[ STORAGE CONEIG ]
Press [ sTorace conma ] to call up a menu that lets you select storage options.

You can select one of the following as the current mass storage device:
¢ the analyzer’s internal RAM disc
e the analyzer’s internal disc
¢ an external disc.

NOTE Theinternal RAM disc for the storage corfiguration uses EEPROMs
(Electrically-erasable Read-only Memory). Currently, this type of memory is only
guaranteed to perform write operations about 10,000 times. To avoid unnecessary
write operations, do not toggle repeatedly between storage device choices. Thisis
generally not a problem when using the analyzer from the front panel, but may
cccur with automated programs,

[ DISG FUNCTIONS ]
Press [msc runcnons] to call up a menu that lets you select various disc operations.

[ RETURAN ]
Press [ Revwri ] to return to the previous menu.

[ STORAGE CONFIG ]

Press { sTorace cONFG ] to call up a menu that lets you select storage options. Memory;mass
storage device, selecting

[ IMTERMAL RAM DISC ]

Press [ INTERRAL RaM Dis¢ ] to specify that you want the analyzer’s RAM disc as the designated
mass storage device.

[ INTERNAL DISC ]

Press [ WTERNAL DIsC] to specify that you want the analyzer’s internal disc drive as the
designated storage device.

[ EXTERNAL DisC ]

Press [ exrernaL oisc ] to specify that you want an external disc drive as the designated storage
device.

[ EORMAT ASCIVBIN |
Press [ FoRMAT Ascivaifi ] to select an ASCII or Binary output format for the analyzer.

NOTE  ASCIH files are more portable (the ASCH format is a universal standard}, but binary
files are generally more compact and therefore use less memory (except for staie
fites).
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' Here’s what else you should know:

s Yor the analyzer’s internal RAM disc, the format option is an encoded value
indicating the allocated memory size. You can format the disc to other sizes (up
to the disc’s maximum capacity). To do this, enter the number of bytes using the
numeric keypad. The analyzer will format the disc to the nearest 1 kbyte. You
should check the available memory before formatting the disc by pressing
<Specid Fem>, then [ MEMORY USAGE ].

¢ For the analyzer’s internal dise, the format option is limited to the numbers 0
through 5. Each number is an encoded value indicating the total amount of
allocated memory, double sided format, and additional information. Though the
internal drive can read and write single sided discs, it can only format double
sided .

s For external disc drives, the format option can range from 0 to 254, dependingon
the drive you are using. Again, this is an encoded value indicating the total
amount of allocated memory, single/double sided format, and additional
information. To determine the appropriate format to use with an external disc,
see the operating manual for that particular disc drive.

[ INTRLEAVE FACTCR ]

Press [ INTRLEAVE FACTOR ] to specify an appropriate interleave factor for dise formatting. You can
enter an integer between 1 and 255. If you don’t specify an interleave factor, the analyzer
uses a default value of 1.

Here's what else you should know:

» The interleave factor is the spacing between sectors on a dise. Once you set the
interleave factor, each newly-formatted dise will use this interleaving. Setting
the interleave factor lets you maximize the efficiency of disc operations —
essentially, it minimizes the time the drive must spend looking for the proper
sector. Although setting the most efficient interleave factor is not critical for
smaller files, it will save lots of time when reading or writing very large files.

» For the analyzer’s internal disc drive, setting the interleave factor tc 1 provides
the most efficient disc operation. :

* External dise drives may require different interleave factors for maximum
read/write efficiency. For example, HP 9122 disc drives require an interleave
factor of 2 to operate at maximum efficiency.

[ START FORMAT ]

Press [ sTART roamaT ] to start the format operation, The analyzer will ask for the dise device to
format. Enter the device, then press { emea].

When formatting an external disc, you’ll have ta check the external disc drive to see if the
format operation is complete. The analyzer does not indicate when formatting is completed
for external disc drives. :
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[ STORAGE COKFIG ]
Press [ sToRAGE coNAIs ] £o call up & menu that lets you select storage options.

[ CATALGG ON/OFF ]
Press [ cATa06 0W0FF ] to turn on or off the catalog for the current mass storage device.

[ RETURN ]
Press [ reruan ] to return to the previcus menu.

< Retall >
Press < fecat > to call up & menu that lets you select recall options. Here are some of the
things you can do with this menu:

» Reecall a trace

Recall an instrument setup state
Recall math functions and constants
Recall & limit table or data table
Access file utilities and disc functions

L]

NOTE  You can recall from the analyzer's internal RAM disc, the analyzer's internal disc
drive, or other external mass storage devices (such as compatible HP-I8 disc
drives).

[ RECALL TRACE ]
Press [ Recat TRace ] o call up & menu that lets you recall a trace from a mass storage device
(the recalled trace is displayed on the active trace).

NOTE make sure you've specified your choice of mass storage device betorehand —
INTERNAL RAM DISC, INTERNAL DISC, or EXTERNAL DISC - because the
analyzer will ook at the current mass storage device 10 find files "TRACET through
"TRACE®'. If you Use the | DEFINE FILENAME ] softkey though, you can specify & file
from any mass storage device,

[ RCL FROM "TRACEY']
Press [ Rt moM "TRace? ] to display the trace stored in the *TRACEL’ file.

NOTE  The analyzer looks for this file in the current mass storage device.
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. [ RCL FROM "TRACEZ' ]
Press [ RCL froM "TRacEZ ] to display the trace stored in the "TRACE2’ file.

NOTE The analyzer looks for this file in the curent mass storage device.

[ RCL FROM "TRACE3' |
Press [ RCL fRom "TRace3 ] to display the irace stored in the "TRACES’ file.

NOTE  The analyzer iooks for this file in the current mass storage device.

[ RCL FROM "TRAGE4' }
Press [ AcL FROM TRACES ] to display the trace stored in the "TRACE{’ file.

NOTE The analyzer looks for this file in the current mass storage device.

[ ROL FROM "TRACES' ]
Press [RoL FROM TRaCeS ] to display the trace stored in the "TRACES’ file.

NOTE The analyzer looks for this file in the current mass storage device.

[ RCL FROM "TRAGES' ]
Press [Ret FroM TRACES ] to display the trace stored in the "TRACES® file.

NOTE The analyzer looks for this file in the current mass storage device.

[ RCL FROM "TRACET ]
Press [ Rl frRom "TRacer ] to display the trace stored in the "TRACET7’ file.

NOTE = The analyzer looks for this file in the current mass storage device.

[ RCL FROM TRACES' ]
Press [ RcL FRoM "TRACES' ] to display the trace stored in the "TRACES' file.

NOTE  The analyzer looks for this file in the current mass storage device.
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{ DEFINE FILENAME ]

Press [ DEFNE ALENAYE ] to Specify the filename of the trace you went displayed. Then specify the
neme for this file. Be sure to use the appropriate device specifier prefix if the file is not in
the current mass storage device.

Here are the device specifiers:
¢ INT - for an internal disc
+ EXT - for an external disc
« RAM ~ for a RAM disc

¥ ReTURK ]
Press [RETURN] to return to the previous menu.

[ RECALL STATE ]
Press [ RecALL STWE ] $o call up a menu that lets you recall an instrument state (its
configuration) from a mass storage device. This lets you quickly set up the analyzer.

Here's what else you should know:

« When you recall an instrument state, the analyzer will automatically reconfigure
its settings to reflect the settings stored in the instrument state file — this
inciudes math funciions, constants, limit tables, the data table, and user-defined
functions (if any).

o Make sure you've specified your choice of mass storage device beforehand —
INTERNAI, RAM DISC, INTERNAL DISC, or EXTERNAL DISC - because the
analyzer will look at the current mass storage device to find files 'STATEL’
through 'STATES’. If you use the [ DEmE riLeNAME ] softkey though, you can specify
a file from any mass storage device.

[ RCL FROM "STATEY' ]
Press [ e mo SWEr ] to recell the instrument state stored in the *STATEL’ file. The
analyzer’s settings will reconfigure accordingly. :

NOTE The analyzer looks for this file in the current mass storage device.

[ RCL FROME *STATER' ]
Press [ Rt froM ‘stz ] to recall the instrument state stored in the *STATEZ2’ file. The
enalyzer’s settings will reconfigure accordingly.

NOTE The analyzer looks for this file in the curent mass storage device,
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[ ROL FROM *STATES'

Press [ Rew From "sTa1E3 1 10 recall the instrument state stored in the "'STATES’ file.

analyzer’s settings will reconfigure accordingly.

NOTE The analyzer looks for this file in the current mass storage device.

[ RC1L FROM "STATES' ]

Press [ AeL oM ‘sTATES ] to recall the instrument state stored in the *STATE4’ file.

analyzer’s settings will reconfigure accordingly.

NOTE  The analyzer looks for this file in the current mass storage device.

[ RGL FROM "STATES' |

Press [ RCL FRoM 'STATES ] to recall the instrument state stored in the ’STATEDS’ file.

analyzer’s settings will reconfigure accordingly.

NOTE The analyzer looks for this file in the current mass storage device,

[ RCL FROM "STATES' ]

Press [ Ret froM 'sTaTES' ] to recall the instrument state stored in the 'STATES’ file.

analyzer’s settings will reconfigure accordingly. .

NOTE The analyzer looks for this file in the curent mass storage device,

[ RCL FROM “STATET ]

Press [ RCL rom 'STATET ] to recall the instrument state stored in the 'STATET file.

analyzer’s settings will reconfigure accordingly.

NCTE The analyzer looks for this file in the current mass storage device.

[ RCL FROM °STATES"]

Press [ reL rrom 'sTaTES ] Lo recall the instrument state stored in the 'STATES’ file.

analyzer’s settings will reconfigure accordingly.

NOTE  The analyzer looks for this file in the current mass stcrage device.
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[ DEFINE FILENAME ]

Press [ peewe FLENAME ] to specify the filename of the instrument state you want recalled. Then
gpecify the name for this file. Be sure to use the appropriate device specifier prefix if the file
is not in the current mass storage device.

Here are the device specifiers:
o INT - for an internal disc
e EXT — for an external disc
* RAM — for a RAM disc

[ RETURK]
Press [RETURN ] to return to the previous menu,

T RECALL WATH |
Press [ Recall MATH ] o call up a menu that lets you recall the entire math definition of five
functions and five constants from a file in & mass storage device.

NOTE Make swe you've specified your choice of mass storage device beforehand —
INTERNAL RAM DISC, INTERNAL DISC, or EXTERNAL DISC — because the
analyzer will look at the cument mass storage device to find files "MATH1' through
"MATHE'. If you use the [ DEANE HLENAME | softkey though, you can specify a file from
any mass storage device.

[ RCL FROM *MATHY' ]

Press [ ReL rrost WAt ] to recall the math definition of all five ﬁmétions and five constants
from the "MATHI’ file.

NOTE The analyzer looks for this file in the current mass storage device.

[ RCL FROM "MATHZ' ]

Press [ oL mom 'Mathz ] to recall the math definition of all five funetions and five constants
from the "MIATH?' file.

NOTE The analyzer looks for this file in the curent mass storage device,
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[ RCL FROM 'MATH3' ]
Press [ RoL om 'Mamiz ] to recall the math deﬁmtmn of al] five functions and five constants
from the "MATHS' file.

NOTE The analyzer looks for this file in the curent mass storage device.

[ REL FROM "MATH4' ]
Press [ RcL oM 'MatH# ] to recall the math definition of all five functions and five constants
from the "MATHY4’ file.

NOTE The analyzer fooks for this file in the current mass storage device.

[ RCL FROM 'MATHS' ]
Press [ RoL From "MATHS ] to recall the math definition of all five functions and five constants
from the 'MATHS’ file.

NOTE The analyzer looks for this file in the curent mass storage device.

{ RCL FROM "MATHE" }

Press [ Rl fRoM 'MATHE ] to Tecall the math definition of all five functions and five constants
from the "MATHG fle,

NOTE The analyzer looks for this file in the current mass storage device.

[ RCL FROM "MATHT ]

Press [ #cL moM 'MATHT ] to recall the math definition of all five functions and five constants
from the "MATHT file.

NQOTE The analyzer looks for this file in the current mass storage device,

[ REL FROM 'MATHE' ]

Press [ reL fRoM 'MATHS T to recall the math definition of all five functions and five constants
from the "MATHS’ file.

NOTE The analyzer looks for this file in the curent mass storage device,
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[ BEFINE FILENAME ]

Press [ DEFRE FLENAME ] to specify the filename of the math definition of all five functions and
five constents from the you want recalled. Be sure o use the appropriate device specifier
prefix if the file is not in the current mass storage device.

Here are the device specifiers:
« INT — for an internal disc
» EXT — for an external disc
e RAM ~ for a RAM disc

{ RETURN ]
Press [ RETURN] to refurn to the previous menu.

[ Recatt MORE]
Press [ RecALL More ] to call up & menu that lets you recall limit tables and data tables from a
mass storage device.

[ RECALL LINIT]
Press [ RicALL LT ] to recall a limit table from a mass storage device.

Here’s what else you should know:

¢ The recalled table is loaded into the table associated with the
currently-active trace. .

« Make sure you've specified your choice of mass storage device beforehm:ld —_
INTERNAL RAM DISC, INTERNAL DISC, or EXTERNAL DISC — because the
analyzer will Jook at the current mass storage device to find the limit tabie file.

{ RETURN ]
Press [ RETURN ] to return to the previous menu.

[ RECALL DATR TABL ]
Press [ RecalL AR 8] to recall a data table from a mass storage device.

¢ The recalled table is loaded into the table associated with the currently-active
trace.

» Make sure you've specified your choice of mass storage device beforehand ~
INTERNAL RAM DISC, INTERNAL DISC, or EXTERNAL DISC — because the
analyzer will look at the current mass storage device to find the data tabile file.

[ RETURR |
Press [ ReuRn] to return to the previous menu.
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[ APPLICATN UTILITIES §

Press [ apeLicam unumes ] to call up 2 menu that lets you list or load applications currently in the
analyzer.

Here’s what you can do from this menu:
o List all applications loaded in the analyzer
+ Install individual applications

¢ Load all applications

¢ Turn on or off the autoload feature (if on, the analyzer loads all applications with
the LD suffix at power-up}

[ usT oworF ]

Prass [usT owofF] to turn on or off the list of all available applications currently loaded
(installed) in the analyzer. These are applications that you may have loaded using the
{ auto 1oAD 3, [10AD ALL), or [1.0AD APPLICATN ] softkeys.

[ LOAD APPLICATN |

Press [ LoD APPucAT ] to load an application from the disc currently in the analyzer’s active
disc drive. Then specify the name of the particular application that you want leaded.

Here’s what else you should know:
» The analyzer does not load applications that are already loaded.
¢ If an application specifies AUTOSTART, the analyzer will automatically start the
application after loading it.

« Don’t confuse programs that run in HP Instrument BASIC with applications.
Although HP Instrument BASIC is itself an application, the programs that run
in it are not — rather, they are loaded and saved like data tables and limit tables.
For more information, see the HP Instrument Basic Getting Started Guide.

[ LOAD ALL ]

Press [10AD AlL] to load all applications from the disc currently in the analyzer’s active disc
drive.

NOTE The analyzer does not load applications that are already loaded.
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[ AUTO LOAD ON/OFF ]
Press [ AUTO LOAD ONOFE ] to tell the analyzer whether or not to automatically load applications
when you turn on the analyzer (power-up).

Here's what else you should know:

e During sutoload, the analyzer loads only those applications that have the LD
suffix,

o Ifthe analyzer is configured to be the system controller, it will first look for
applications on the internal disc, and then look for applications on external disc
drives.

« If the analyzer is not the system controller (in other words, configured to be
addressable only), only applications on the internal dise will be loaded.

[ RETURN}
Press [ ETURK ] to return to the previous menu.

{ FILE UTILITIES _
Press [fLe uTLmEs ] to call up a menu that lets you select a number of file management options.
These include renaming, deleting, or copying files.

[ DELETE FRLE]
Press [ DeLeTe FiLE ] to delete a file from the current mass storage device. Then specify the name
of the file you want to delete.

[ RENAME FILE ]
Press [ Renave FiLe ] to rename a file. Then specify the new name.

[ DELETE ALL FILES ]

Press [ DELETE ALL ALES] to delete all files from the current mess storage device. The analyzer
will ask you if you really want to do this. Then specify by pressing [po DELETE] or
{ cancermeTuRN 1.

NOTE  f you want to change the current disc device, go back to the storage configuration
menu. Altematively, you can specify the disc device {for exampie, “INT."}.

[ PACK FILES )

Press [ pAcK fiLEs ] to move all files to adjecent spaces on the disc. This appiies only to those
exte}x;naéx dise drives that store data more efficiently when files are written to adjacent spaces
on the dissc.
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[ RENAME CATALOG ]

Press { RENAVE cataos ] to specify a new volume name for a group of disc files. Then enter the
new name.

[ copY disc

Press [ copy disc] to copy the contents of one disc to another. If the source disc device is the
same as the destination disc device (and the source disc is removable) then pressing

[ copy msc ] will use the analyzer’s memory as a buffer. The analyzer will ask you to swap
source and destination dises {possibly several times) to complete the copy.

The copied disc is an image copy, so it will be an exact duplicate of the original disc.

{ SOURCE DISt ]

Press [ sourct nisc ] to specify the dise that you want to copy from. Then use the alphanumenc
keypad to enter the name of the source disc.

[ DESTN Disc }

Press [pesm nisc ] to specify the dise that you want fo copy Zo. Then use the alphanumeric
keypad to enter the name of the destination disc.

[ sTaAT copY |
Press [ sTART copy ] to start the operation that copies one disc to another.

{cary FiLE]
Press [ copy rite] to call up a menu that lets you copy one file to encther.

[ SCURCE FILEXAME ]

Press [ SOURCE ALENAME ] to specify the name of the source file you want copied. Then enter the
name of the file,

You can use a volume specifier when entering the name of the source file. For example,
INT:myeconfig’ would indicate a file named 'myconfig’ located on the analyzer’s internal disc.

Here are the device specifiers:
¢ INT — for an internal disc
¢ EXT — for an external disc
¢ RAM — for a RAM disc
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[ DESTH FILENAME ]
Press [ oestn FLENAME ] to specify the name of the destination file of the copied file. Then enter
the name of the file.

You cen use a volume specifier when entering the name of the destination file. For example,
INT:myconfig’ would indicate a file named ‘myconfig’ located on the analyzer’s internal disc.
Here are the device specifiers:

s INT — for an internal dis¢

s EXT ~ for an external disc

¢« RAM — for a non-volatile RAM disc

[ START coPY ]
Press [ SRT copy] to start a copy operation. The analyzer will use the source and destination
filenames that you specified most recently.

NOTE 1 both the source and the destination filenames are the same, the analyzer will ask
you to insert a separate disc for the source file and for the destination file.

[ RETURN ]
Press [ f£TURN ] to return to the previous menu.

{ STORAGE CONFIG ]
Press [ STORAGE conAic ] to call up a menu that lets you select storage options.

[ DISG FUKCTIONS |

Press [ nisc Funcnons ] to call up & menu that lets you select various disc operations, such as dise
formatting.

f rETURK ]
Press [ rerurn ] £o return to the previous menu.

{ STORAGE COHAIG |
Press [ storace conra ] to call up a menu that lets you select storage options.

[ INTERNAL RAM DISC )

Press [ INTERNAL RAM Disc ] to specify that you want the analyzer’s RAM disc as the designated
mass storage device.
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[ INTERNAL Dist ]

Press [ mrernaL pisc ] to specify that you want the analyzer’s internal disc drive as the
designated storage device.

f EXTERNAL DisC }

Press [ exTerNAL D¢ ] to specify that you want an external disc drive as the designated storage
device.

[ FORMAT ASCIVEIN ]
Press [ rorvar asciein] to select an ASCIT or Binary output format for the analyzer.

[ PERIPHERL ADDRESSES ]

Press [ erPHERL ADDRESSES ] to call up a menu that lets you specify addresses for compatible
peripheral devices. '

{ CATALOG OR/OFF ]
Press { camawos onofF ] to turn on or off the catalog for the current mass storage device,

[ RETURN ]
Press [ reTurn] to return to the previous menu.

{ CATALOG OM/OFF ]
Press [ cATALoG oNoFF ] to turn on or off the catalog for the current mass storage device.

[ DIsC FUNCTIONS ]
Press [ misc runcTions ] to call up a menu that lets you select various disc operations.

{ roRMmaT oFTION §

Press [ rormar 0pTion ] to specify the format (bytes per sector) for the external dise drive — this
teils the analyzer to use the correct format when writing to an external disc drive (or other
mass storage device). Use the numeric keypad to enter the number of bytes per sector — for
example, 256 or 512.

[ START FORMAT ]
Press [ START roRMAT ] to start the format operation. The analyzer will ask for the name of the
disc to format. Enter the name, then press [eNTER].

When formatting an external disc, you’ll have to check the external disc drive to see if the
format operation is complete. The analyzer does not indicate when formaitin g is completed
for external disc drives.

[ STORAGE CONFiIG ] :
Press { stonset conria ] to call up a menu that lets you select storage options.
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&

[ bis¢ voLume]

Press [ 0isc VOLUME ] to specify the volume number for an external disc. Then use the numerie
keypad to enter the address. You can enter a value from 0 to 7.

[ BLOTTER ADDRESS ]

Press | PLOTTER ADDRESS ] to specify the HP-IB address of an external plotter. Then use the
numeric keypad to enter the address. You can enter an address from 0 to 30,

{ PRINTER ADDRESS ]

Press [ PRINTER A0DRESS ] to specify the HP-IB address of an external printer. Then use the
numeric keypad to enter the address. You can enter an address from 0 to 30.

[ HR-IB UTILITIES ]
Press [ #p4g uTLmEs ] to call up a menu that lets you select additional HP-IB display options.
These display options let you view:

¢ HP.IB status indicators

¢ mnemonic echo for HP-IB commands

¢ HP.TB seroll

[ sTATUS ON/OFF ]

Press [ status owore ] to turn on or off the HP-IB status display. If you turn on the status
display, the HP-IB status messages always appear on the analyzer screen.

The four HP-IB status indicators are: RMT, TLK, LTN, and SRQ.

[ MNEMONIC OFF ]
Press [ miemone oFF ] to turn off the HP-1B mnemonic echo or scroiling features.

[ MNEROMC £CHO ]

Press [ MUEMONC EcHO ] to turn on the HP-IB mnemonic echo. If mnemonic echo is on, the
analyzer displays the HP-IB command string that corresponds to the key or group of keys

tiat }Etgust pressed. In addition, the analyzer also displays command strings received over
the -1,

NOTE The HP-B mnemonic echo is useful when writing HP-IB programs (for remote
operation), since 1 indicates HP-1B command strings that will mimic front- panel
operation,
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f 6irig SCROLL]

Press [#p48 scroLL ] to turn on the HP-IB scroll. If scroll is on, the analyzer displays the last
few HP-IB command characters received. As the analyzer receives new HP-I1B command
characters, the characters are scrolled to the left and new characters added to the right.

Here’s what else you should know:

¢ When the HP-IB scroll is on, the HP-IB handshake will slow down to make it
easier to view the scrolled commands

« Ifthe analyzer detects an error, the character that triggered the error appears in
inverse video

« Carriage returns and linefeeds are also displayed

{ RETURN ] _
Press [ ReTuRN ] to return to the previous menu.

[ ustr sho] |

Press [UseR sRe ] to call up a menu that lets you select a number of HP-IB SRQ (Service
Request) options. Each option interrupts an external controller for user-defined events. To
learn how to use these SRQ options, see the HP 35660A HP-IB Programming Reference.

[ USER SRQ B ]

Press [ustr saa 0] to select Service Request option 0. To learn how to use this option, see the
HP 35660A HP-IB Programming Reference. '

[ustr SRQ 1]

Press [ user $ha 1] to select Service Request option 1. To learn how to use this option, see the
HP 35660A HP-IB Programming Reference.

[USER 5RQ 2]
Press [ User sRa 2] to select Service Request option 2. To learn how to use this option, see the
HP 35660A HP-IB Programming Reference.

[USERSRQ 3]

" Press [usth sag 31 to select Service Request option 3. To learn how to use this option, see the

HP 35660A HP-IB Programming Reference.
[ustnsRa 4]

Press { vsen sra 4] to select Service Request option 4. To learn how to use this option, see the
HP 35660A HP-IB Programming Reference.

3105






Key Refsrence

[USERSRA 5]

Press [uskr spa 5] to select Service Request option 5. To learn how to use this option, see the
HP 35660A HP-IB Programming Reference.

[usersaa 6]

Press [user sra 8] to select Service Request option 6. To learn how to use this option, see the
HP 35660A HP-IB Programming Reference.

[usERsRa 7]

Press [user sra 7] to select Service Request option 7. To learn how to use this option, see the
HP 35660A HP-IB Programming Reference. :

[USER SRQ 8]

Press [ Ustr sRa 8] to select Service Request option 8. To learn how to use this option, see the
HP 35660A HP-IB Programming Reference.

[USER SRQ 3 ]

Press [ UsER sha 8] to select Service Request option 9. To learn how to use this option, see the
HP 35660A HP-IB Programming Reference.

< PloV/Print >
Press < plovPrint > 1o call up a menu that lets you print or plot measurement results.

NOTE The analyzer must have control of the HP-IB bus fo plot or print anything. Make
sure you've set the analyzer to be the system controller, To do this, press
< LocalHp-8 3=, then press [ SYSTEM CONTROLLR ].

[ PLOT SCREEN ]

Press [ A0 sceen] to plot the entire analyzer sereen, including markers, Softkeys, howaver,
will not be plotted.

[ ABORT PLOT ]
Press [A80RT FLOT ] to abort the current plot in progress.

NOTE  When plotting, the analyzer does not respond 1o any key presses, except the
[ ABORT PLOT] softkey. ‘
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[ PLOT TRACE ]
Press [ PoT TRACE ] to plot the active trace.

NOTE Grids and markers are not piotted. This lets you use paper with pre-printed grids.

[ AgoT PLOT ]
Press [ aBorT PLOT ] 10 abort the current plot in progress.

NOTE When plotting, the analyzer does not respond to any key presses, except the
[ ABORT PLOT } softkey.

[ PLOT MARKER}
Press [ poT MARKER] to plot the marker that’s on the active trace (just the marker, not the
trace). The marker’s x- and y-values will be plotied near the marker as well.

[ ABORT PLOT |
Press [ ABORT PLOT] to abort the current plot in progress.

NOTE  When plotiing, the analyzer does not respond 1o any key presses, except the
{ aBORT PLOT | softkey.

[ DEFINE PLT SPEED]

Press [ perne PLY $PEED ] to eall up a menu that lets you select the plotter speed. You can select a
slow speed, a fast speed, or a user-defined speed.

[ sL0% (5 emys) ] :
Press [ sLow (5 cnvs) ] To epecify that you want the plotter to operate at & cm per second.

[ FasT (35 cas} ]
Prese [ tasT (35 envs) ] to specify that you want the plotter to operate at 36 cm per second.

[ uUSER DEFINED ]

Press [ user DEFNED ] to use the user-defined speed. To specify this speed, use the [ USER ENTRY ]
softkey.

[ USER EXTRY ]

Press [ user eNTRY ] to specify the plotter speed for the user-defined setting. Use the numeric
keypad to enter a the plot speed (in cm per second). Then press [ RETURN].

The speed you specify here does not go into effect until you switch to user-defined speed (by
pressing the [useR DErneD ] softkey).
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[ RETURK ]
Press [ RETURN ] to return to the previous menu.

[ DEFINE PLOT PENS ]
Press [ DEFINE PLOT PENS ] to call up a menu that lets you select the plotter pens you want to use.

[ DEFAULT PENS ]
Press [ perauLT Pens ] to have the plotter use these default settings:
The default settings are:

« Trace A line type: SOLID

¢ Trace B line type: SOLID

« Alphapen:1

¢ Grid pen: 2

¢ Trace Apen:3

¢ Trace Bpen:4

+ User entry type A and B: SOLID

NOTE The default pen selection may vary, depending on the type of piotter and its
particular configuration.

[ TRACE & PEN NUM ]

Press [ TRACE A PEN HUM ] to assign a specific pen to plot Trace A. Use the numeric keypad to
specify the pen number, then press [ENTER]L.

[ TRACE A LINE TYPE ]

Press [ TRACE A LNE TPE ] to call up a menu that lets you select the type of line drawn for
Trace A.

[soun]
Press [ soin ] to specify a solid line for Trace A.

[porTED ]
Press [poTren ] to specify a dotted line for Trace A.

[ DASHED }
Press [ pasHEn ] to specify a dashed line for Trace A.

[ SER DEFINED ]

Press [ Ustr DEFINED ] to use the user-defined line type for Trace A. To specify this type, use
the [ useR TYrE eNTRY ] softkey.
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[ USER TYPE ENTRY ]

Press [ User TYPe ENTRY ] to specify one of eight different line types for Trace A. Use the numeric
keypad to select a value between 0 and 6, then press [ evEr]. You can also enter ~4086; this
is & solid line for some plotters.

NOTE Some plotters use a number from 0 to 6 to specify a particutar line type. To leam
more about these line types, see the operating manual for your particular plotter.

The line type you specify here does not go into effect until you switeh to user-defined line
type (by pressing the [ USER DEFNED ] softkey).

] gETURK ]
Press [ RetURN] to return to the previous menu.

[ TRACE B PEN NUM ]

Press [ TRACE 8 PEN NUM] 0 assign & specific pen to plot Trace B. Use the numeric keypad to
specify the pen number, then press [ ENTER].

[ TRAGE B LINE TYPE)

Press [ ace 8 tNE T ] to call up a menu that lets you select the type of line drawn for
Trace B.

[soun}
Press { solip ] to specify a solid line for Trace B.

[ oorren]
Press [porien ] to specify a dotted line for Trace B.

[ DASHED ]
Press [ pasHen ] to specify a solid line for Trace B.

T uStR DEFINED ]

Press [ user bemieD ] to use the user-defined line type for Trace B. To specify this type, use the
f user Tyre entay ] softkey.
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f USER TYPE ENTRY ]

Press [ user TYpe eNTRY ] to specify one of eight different line types for Trace B. Use the numeric
keypad to select a value between 0 and 6, then press [enTEr]. You can also enter —4096; this
is a solid line for some plotters.

NOTE Some plotters use a number from 010 6 1o specify a particular line type. To learn
mere about these line types, see the operating manual for your particular plotter,

The line type you specify here does not go into effect until you switch to user-defined speed
(by pressing the [ ustr derINgD ] softkey).

[ RETURK ]
Press [ reTURN ] to return to the previous menu.

[ ALPHA PEN NUM ]

Press [ aLPua PEN NuM ] to assign a specific pen to draw the letters and numbers on the plot. Use
the numeric keypad to specify the pen number, then press [enter].

T GRID PEN NUM ]

Press [ orib PEN NuM] to assign a epecific pen to draw the grid part of the plot. Use the numeric
keypad to specify the pen number, then press [ENTER 1.

[ RETURN ]
[ PRINT SCREEN ]

Press [ prINT scresn ] £o print the entire analyzer screen, including markers. Softkeys, however,
will not be printed.

NOTE  Your printer must be an HP-IB prirter (with standard HP graphics capabiiity} to print
the entire screen,

[ ABORT PRINT ]
Press [ A80RT PRINT] to abort the current print in progress.

NOTE  When printing, the analyzer does not respond 1o any key presses, except the
[ ABORT PRINT | softkey.
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[ PRINT ALPHA ]
Press [ PRINT ALPHA] to print an ASCII representation of the data on the current screen.

Here's what else vou should know:

+ If the display is alphanumeric (the data table, for example), the printer simply
prints the alphanumeric values.

» For the standard measurement display, the prin‘ser prints only the alphanumeric
information about the trace(s), not the trace(s) themselves.

[ ABORT PRINT ]
Press [ ABoRT PAINT ] to abort the current print in progress.

NOTE  When printing, the analyzer does not respond to any key presses, except the
[ ABORT PRINT } softkey.

[ PERIPHERL ADDRESSES

Press [ PERIPHERL ADDRESSES | to call up a menu that lets you specify addresses for compatible
peripheral devices.

< Spectal Fotn >
Press < spedia fom > to call up a menu that lets you select special functions. These include:

* Calibration options

* Memory allocation

+ Turning on the beeper

¢ Setting the clock and calendar
Self-test functions

[ SINGLE CAL )

Press [ smaLe ¢AL] to start the analyzer’s calibration routine. This is the same calibratwn
routine that occurs when you turn on the analyzer (and at periodic intervals, if you’ve turned
on auto calibration).

Incidentally, during calibration, a small ac voltage (around 2 mV) appears at the source
output connector.
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[ AUTO CAL ON/OFF )
Press [ Auto cAL onjorF } to turn auto calibration on or off.

Here's what else you should know:

« Ifyou turn on auto calibration, the analyzer will periodically calibrate itself —
automatically. The auto ealibration routine occurs several times during the first
hour of operation. After the first hour, the routine oceurs at one-hour intervals.

« If you turn off auto calibration, the analyzer will not calibrate itself.

¢ When you turn on the analyzer, auto calibration is automatically turned on —
even if you turned off auto calibration previously.

¢ During calibration, a small ac voltage (around 2 mV) appears at the source
output connector.

[caL oprioNs §
Press [ cAL 0pTIoNs ] to eall up a menu that lets you select a number of calibration options.

[ CLEAR CAL COHSTANTS]
Press [ CLEAR CAL CONSTANTS ] £o clear all calibration constants — until the analyzer calibrates
again.

NOTE Hfyou've tumed off auto calibration, the calibration constants will remain cleared.

[ CAL TRACE ON/OFF }

Press [ CAL TRAGE ON/#F ] to turn on or off the calibration trace display. If the calibration trace is
on, the analyzer will display the calibration results (calibration traces) after each calibration.

[ BEEPER ONOFF]

Press { aeePer on/oFr ] to turn on or off the analyzer’s beeper. The beeper sounds when the
analyzer displays an important message.

[ TIME HHMMSS |

Pross [ TMe simmss ] to view the current time. If you want to change the time, use the numeric
keypad to enter the new time, then press [ENTER].
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[ DATE MMDDIYY ]
Press [ pATE wMoDIYY ] to view the current date. If you want to change the date, use the numeric
keypad to enter the new date, then press [ENTER].

[ FRuLT 196
This key is intended for service personnel only.

[ CLEAR FAULT 108
This key is intended for service personne! only.

[ DESCRIBE ENTRY )
This key is intended for service personnel only.

[ vERsION]
Press [version] to find the revision date of the analyzer’s current software.

[ RETURN ]
Press [ RETURN ] to exit the fault log and return to the previous display.

[ MEMORY USAGE ]

Press [ MEMORY UsacE ] to view the analyzer’s current memory allocation. This display indicates
the total memory available and the amount of memory actually used.

[sELF TEST] ,
Press [ stLr 1e87] to call up a menu that lets you start several self-test routines.

Although most service routines are designed for service personnel only, you should use both
quick and long confidence tests to check the analyzer if you suspect that something is wrong.
The results of these tests are stored in the test log. Any failures reported in the test log
should be brought to the attention of your local Hewlett-Packard Sales/Service Office (or
other qualified personnel).

[ atack corF TEST ]

Press [ auick conF TesT] to run a quick confidence test. The analyzer performs a calibration
check, and compares the results to the calibration specification limits.

Test results are stored in the test log. Any failures reported in the test Jog should be brought
to the attention of your local Hewlett-Packard Sales/Service Office (or other gqualified
personnel). :

For more information about the confidence test, see the analyzer’s service manual. For
additional help, contact your local Hewlett-Packard Sales/Service Office or other qualified
personnel.
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[ LONE CONF TEST]

Press [ LoNG conF TEST] to call up & menu that lets you start or stop the series of instrument
self-tests.

Test results are stored in the test log. Any failures reported in the test log should be brought
to the attention of your local Hewlett-Packard Sales/Service Office (or other qualified
personnel).

For more information about these confidence tests, see the analyzer’s service manual. For
additional help, contact your local Hewlett-Packard Sales/Service Office or other qualified
personnel.

[START ]
This key is intended for service personnel only.

[ ABORT RETURN |
This key stops any activity in progress, and returns you to the previous menu.

fTEST 10a]
Press [ 1257106 ] to see the results of a self-test routines, calibration errors, or other hardware
errors.

Any failures reported in the test log should be brought to the attention of your local
Hewlett-Packard Sales/Service Office (or other quaiified personnel).

{ cLEAR TEST LOG
Press [ ciear TEST W06 ] to delete the contents of the test log.

This does not remove the test log from the screen. To do that, press [ TesT Log ofF ].

{ TEST LOG OFF ]
Press [ Te5T Lo 0 ] to remove the test log from the analyzer’s screen.

This does not delete the contents of the test log. To do that, press { cLeaR TESTL06].

<8>
Press < 0> to enter the number 0.

<>
Press < 1> to enter the number 1.

<2>
Press < 2> to enter the number 2.
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<3 >
Press < 3> to enter the number 3.

< 4

" Press < 4> 1o enter the number 4.

<5>
Press < 5> to enter the number &.

<t
Press < 6> to enter the number 6,

<7>
Press < 7> to enter the number 7.

<B>
Press < 8> to enter the number 8.

<§>
Press < 9> to enter the number §.

<.>
Press <.> to enter a decimal point.

The analyzer uses the (.) to separate integral and fractional portions of a number. This is
important to remember if it’s the custom in your country to use the comma () for this

purpose.

L fm
Press < +/- > to enter a minus sign — press twice to enter & plus sign. This is similar toa
“change sign” key on & handheld calculator.

< Market Value >
Press < Make Vaie > to enter the numeric value of the x-marker or the y-marker.

NOTE The exact value entered varies. If the analyzer needs the x-marker value, pressing
< Marker Vaiue > will enter the x-value, if the analyzer needs the y-marker value,
pressing < Matker vae > will enter the y-vaiue.
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<2 Esck Space >
Press < Back Space > to erase preceding numeric or alpha keypad entries, one at a time.

< satry up > ]

Press <> to step through successively greater numeric values, or choices from a list of
options. The <G> key is especially useful when in the < scde > menu, since it lets you
quickly position the waveform trace and change the vertical scaling.

< entry down >

Press <<_>> to step through successively lesser numeric values, or choices from a list of
options. The <{’1/"> key is especially useful when in the < scae > menu, since it lets you
quickly position the waveform trace and change the vertical scaling.

{exr]

Press [ 07 ] to specify that you want to enter an exponent value. Then use the numeric
keypad to enter the exponent value.

NOTE i you try to enter an exponent without having entered a preceding integer vaiue,
the analyzer displays an efror message. '
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[ 4Bm REF IMPEDANCE ]

< Source >

{ SOURCE ON/OFF ]
[LeveL ]

[ RANDOM ]

{ PERICOKC CHIRP ]
[ FXED SINE ]

{ SINE FREQ ENTRY ]

< Frsgquessy >

[sPan]

[sTART]

[ceNTER ]

[ zzR0 $TART ]
[roLt sean ]
[smEP]

[ RECORD LENGTH ]

< Avsrage >

[ AVERAGE ON/OFF ]

[ NuMBER AVERAGES ]

[ RMS AVERAGE ]

[ RMS DXPO AVERAGE ]

[ VECTOR AVERAGE ]

[ VECT EXPO AVERAGE ]

[ CONTINUOGS PEAK HOLD }
[ FAST AVE ON/OFF ]

[ UPDATE RATE ]

{ oveRLAPY ]

< Wiadow >

[ Hannme ]

L rLar Top ]

[ unirorm ]

[ FORCE ExXpo ]

{ FORCE CHANNEL 1]
[ ExPO CHANNEL 1 ]
[ FORCE CHANNEL 2]
[ Expo cHANNEL 2]






< Hiark >
< Pauss >

< Trigger =

[ cONTMUOS TRIGRER ]

[ EXTERNAL TRIGGER ]

{ CHANNEL 1 TRIGGER ]

[ cranNeL 2 TRIGHER |

{ SOURCE TRIGOER ]

{ up-m TRIGRER ]

[ aurronane arm ]

[ manuaL anm ]

[ TRIGGER SET UP]
[LeveL)
[ sLopE PosEs ]
[ cHAMNEL 1 DELAY]
[ crameL 2 petay )
[ ReTuRn ]

[ar]
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Display Keys

< Agtive Trace »

< Format >
[ sinaLE ]
[ uPPER/ LOWER ]
[ rrONT/ BACK ]
[ sETUP STATE ]
[ TRCE @ oNroFF ]
{ mace TM.E ]
[ DATA LBL ON/OFF ]
[ oisp BUNK oNoEF ]

< Moz2s Data >

[ $PECTRUM CHANMNEL 1]

[ SPECTRUM CHANNEL 2]

[ pst craNNEL 1]

[ Pt cHanngL 2]

e cramnges, 1]

v canner 2]

[ FREQUENCY RESPONSE ]

[ coHERENCE ]

[ choss SPECTRUM ]

[ nome ]

[ rumeTon 15 ]
[ Funcrion 1
[ ruNeTiON F2]
[ FuncTIoN F3]
[runcnon £4]
[FuMcTION F5]
{RETURN ]
[ CONSTANT (k1-k5 ]

{ consTANT K1 ]
[ conNsTANT K2}
{ consTANT K3 ]
[ CONSTANT X4 ]
[ cONSTANT k5]
[ ReTURN]
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[ DEFME K4 ]
[ DEFINE K4 REAL PART ]
[ DEFINE K4 IMAG PART ]
[ DEFNE K4 MAGNITUDE ]
[ DEFINE K4 PHASE ]
{ReTURN ]

[ oermeE k5]
{ DEFINE X5 REAL PART ]
[ DEFINE X5 MAG PART ]
[ BEFINE K5 MAGNITUDE ]
{ DEFINE K5 PHASE ]
LRETURN ]

< Trace Type >

[ LINEAR MAGNITUDE ]

[ L0G MAGNITUDE }

[ PhiasE ]

[ asoup DELAY ]
[ APERT 5% OF SPAN ]
[ APERT 1% OF 5PAN]
[ APERT 2% OF SPAN }
[ APERT 4% OF SPAN ]
[ APERT 8% OF SPAN ]
[ APERT 16% OF 5PAN ]
{meETURN ]

[ REAL PART ]

{ macmaRY PART |

< Scale >
[ AUTO SCALE ]
{ 10P REFERENCE ]
[ CENTER REFERENCE ]
[ BOTTOM REFERENCE ]
[ Rer LEVEL TRACKING ]
[verTIAL OV ]
[ vermeaL uneTs
I %38 NG ]
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Menu Map

« market up >
< marker down >
< arker lalt >

< warker right ~>
< Fasl >

<< Mgrker >
[ MARKER O0/OFF ]
[ COUPLED ON/OFF ]
[xEntRY]
[ oreseT]
[ oFFSET OnOFF )
[ orrseT ZERO )

[ REFERENCE X ENTRY ]
[ REFERENCE Y ENTRY

[ RETURN ]
{ MARKER TO PEAK ]
[ 5T RIGHT PEAK ]
[ w7 LEFT PEAK ]
[ MARKER TO MINRVUM }
[ PEAK TRK OR/DFF ]
[ seaRcH ]

[ReeT ]

{err]

[ RiGHT ]

[RETURN ]
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<< Marker Fetn >

[orF]

[ HarMonic ]
[ EMOMNTL FREQ ]
[ DEFRNE NUM HARM ]
{ bve FNOMNTL ]
[mo]
[ HARM PWR ]
[ RESULTS ON/OFF ]
{ReTURN]

{ sipeBanD ]
{ CARRIER FREQ]
{ SDEBAND INCREM ]
[ DEFINE NUM $DEND ]
[ RESULYS ONAOFF ]
[retunn ]

[sano]
[ DEAINE LEFT FREQ ]
{ DEANE RGHT FREC ]
{ oERNE CENT FREQ ]
[ RESULTS oNoFF ]
[reTurn ]

[umr]
[ Xs1ART ]
[vsTaRT ]

. Ixsvor]

[vstor ]
[uwir uPPERLOW ]
[ INSERT SEGMENT ]
[ oeLeTe ]
[ pELETE sEaMENT
[oeieTe ALl
[RETURN ]

{orFseT]
[Y OFFSET OMN/OFF ]
[y oFrseT vaLLE ]
X ApJusT ALL segs ]
Y aDsust ALL sEBs ]
ERETURN ]
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System Keys

<< Preset >
< User Definag >
< Hgip >

< Swve >

[ save Tract ]
[ w0 ALE ‘TRACET ]
[ w10 Feg TRacEZ ]
[ W0 FLE TRACES ]
{ 1o FLE "TRACES ]
[ w10 FLE “TRACES ]
[ w10 ALE TRACES ]
[ W70 FILE TRACET ]
[ W16 FILE TRACES ]
[ DEFINE FLENAME
{ RETURN ]

[ save sTATE]
[ wro mE sTATEY' )
[ 70 mLE ‘STNTEZ ]
[ w70 reg sTamey ]
[ To FRLE "STATES" ]
[ INTO FILE 'STATES' ]
[ WNTO FLE 'STATES' }
[ W70 FRLE "STATET ]
[ o FLE *sTATER ]
{ DEFIE FILENAME ]
[ RETURN ]

[ SAVE MATH ]
Lo ALE "MaTHI* ]
[ o oLE wamHZ ]
[ wrro #iLe samz ]
[ @410 FLE 'MATHS ]
{ mivo FLE "MATHS' ]
[ mvo P MATHE ]
[ 1o e "mamr ]
[iNTo FLE ‘MaTHE ]
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[ DERNE FILENAME ]
[ ReTunn |

[ savE MORE ]

[ save umt ]
[ save DATA TABLE ]
[reTuRn ]

[ SAVE sYS CONFIG ]

[po save ]
{ CANCRLRETURN ]

[ FLE UTIITES ]

[ RENAME FILE ]

[ DELETE FEE]

[ DELETE ALL FLES ]

[ Do pELETE])

[ PAcK FiLEs ]

{ REHAME CATALOG ]

[cory Dist ]
[ source pisc ]
[ oEsTi Disc §
[ sTaRT coryY ]
[ ReTURN ]

[ ooy Fus ]

[ S0URCE MLENAME }
{ DESTN FLENAME ]

f s1anAT COPY ]
f reTURN ]
[ sTomrace conFia ]

[ INTERNAL RAM DiSC |

[ mvemiaL Dise ]
[ exrennaL Disc ]

[ Formar asciam ]
[ PERIPHERL ADDRESSES ]

[ ;isc ADDRESS ]

[ oisc umit])

{ pisc votume ]

[ PLOTTER ADDRESS ]
[ PRINTER ADDRESS ]
[ reTusn ]

Menu Map
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[ caTALOG ONJOFF ]
[ ReTURN ]

{ oisG ruNcTIONS ]

[ FORMAT oPTION ]
[ INTRLEAVE FACTOR }
[ START FORMAT ]
[ sToRAGE conRg ]
[ INYERNAL RAM D15C ]
[ WTERNAL Dist ]
{ EXTEANAL DISC ]
[ FORMAT ASCILBIN ]

[ PERIPHERL. ADDRESSES ]

{ s appRESS ]
[oisc unT]
[ DsC voLuvE ]

[ PLOTTER ADDRESS ]

[ PRINTER Anantss]
[ rETURN ]
[ caraLos onGer ]
{ReTuRn ]
[ caTaLoG ON/OFF ]
[ReTusN]
[ ReTuRN ]

[ STORAGE CONFIG ]

[ INTERNAL RAM DiSC ]

[ mrernaL pisc ]

[ ExvernalL Disc ]

{ FORMAT ASCWBIN ]

{ PERPHERL ADDRESSES ]
[ oisc ADDRESS ]
[ oise uner ]
{ DIse voLume ]
[ PLOTTER ADDRESS ]
[ PRINTER ADDRESS ]
{ RETURN ]

[ cATALOG ON/OFF ]

[reTURN ]






Menu Mapn

[ CATALOG ON/OFF ]
[ p1sC FUNCTIONS |
[ FORMAT 0PTION ]
[ BTRLEAVE FACTOR ]
[ START FORMAT ]
[ sToRAGE CoNPIG ]
[ INTERNAL RAM DISC ]
{ mireRnaL DSt ]
[ exrennaL msc ]
{ FormaT AsciyB ]
[ PERIPHERL ADDRESSES ]
[ oisc ADDRESS ]
{ tusc it
[ pise voLume ]
{ PLOTTER ADDRESS )
[ PRINTER ADDRESS ]
[ ReTURN]
[ CATALOG ON/OFE ]
[ ReTuRy ]
[ cataLoG oav/OFF ]
[reETURN ]

< Recall >
[ mecatt, Trace]

[ RCL FROM TRACET ]
{ AL FROM TRACEZ )
[ RCL FROM TRACES' ]
[ RCL FROM "TRACE4 ]
[ reL rROM TRACES' T
{ REL FROM "TRACEE ]
[ RCL FROM "TRASET ]
[ Rl FROM TRACES ]
[ pernE ALENAME ]
[RETUAN ]
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[ RecaLt STATE]
[ RoL FROM 'STATEY' ]
[ RCL FROM "STATEZ ]
[ RGL FROM 'STATER ]
[ RCL FROM 'STATES }
{ RCL FROM "STATES }
[ RCL FROM *STATES ]
[ RCL FROM 'STATET )
[ RCL FROM 'STATES' ]
[ DEFINE FILENAME ]
[ ReTURN ]

[ RECALL MATH ]
{ RCL FROM ‘MATHT' ]
[ act. FROM "WMATHZ ]
[ ROL FROM "MATHS' ]
[ RCL FROM "MATHS ]
{ RCL FROM *MATHE ]
[ RCL FROM "MATHE' ]
[ AcL FROM "MATHT ]
[ RCL FROM "MaTHE' ]
[ DEFINE FILENAME ]
[RETURN ]

T RECALL MORE ]
[ mECcALL UMT]
[ RECALL DATA TABL ]
[reTURN ]

[ APPLICATN UTILITIES ]
[LBT oNOFF ]
[ 10D APPLICATN ]
[10ap ALL]
[ AUTO LOAD OW/OFF ]
{RETURN ]

{ A unumes ]

[ storact conpa ]
[ INTERMAL RAM DISC ]
[ woreRnaL Bisc ]
[ Externae Dise ]
[ FoRmat ASCI/EIN ]
[ PERIPHERL ADDRESSES |
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{ PRINTER ADDRESS ]
[ RETURN ]

[ HP48 UTILMES |
[ sTatus onvokr ]
[ MAREMONIC OFF ]
{ MNEMONIC £CHO ]
{ Heas scrol ]
[ RETURN ]

[user sRal
[ user sRa 0]
[user sha 1]
[ustr sRa 2]
[ UsER sRa 3]
[ USER SRa 4]
[usEr sRa 5]
[USER SRQ §]
TuscRsmra 7]
[user sRa 81
[ USER SRQ 8}

< Ploy/Print >
[ PLOT scrEEN ]
[ ABORT PLOT]
[ PLOT TRACE ]
[ ABORT PMoT]
[ ALOT MARKER ]
[ AoRT PLOT]
[ DEANE PLT SPEED ]
[ sLow (5 cmvs) ]
[ FAST (36 covs) ]
[USER DEFINED |
{ USER ENTRY }
[ RETURN ]
[ DEFNE PLOT PENS ]
[ DEFAULT PENS ]
[ TRACE A PEN NUM ]
[ TRACE A LINE TYPE }
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[soup]
[ooTiED ]
[ pasheD ]
[ USER DEFINED ]
[ user TYPE ENTRY ]
[ ReTuas ]

[ TRACE B PEN NUM ]

[ TRACE B LINE TYPE ]
{soun]
[ poTrED ]
! pasHeED ]
{ USER DERNED ]
[ useR TYPE ENTRY ]
[ ReTumn ]

[ ALPHA PEN HUM ]

[ oD PEN Wum §

[ RETURN ]

[ proNT SCREEN ]
[ agont paNT ]
[ praNT ALPHA ]

[ asoRT pPriNT ]

[ PERIPHERL. ADDRESSES ]
{ tisc appmess
[osc unrr ]

[ oisc vorume ]

[ PLOTTER ADDRESS |
[ PR#TER ADDRESS ]
[reTuRn ]

< Spetisd Fein >
[ smatk caLl
[ mrro caL owors ]
[ AL opTions |
[ GLEAR CAL GONSTANTS ]
[ cAL TRACE ONOFF ]
[ RETURN ]

Menu Map
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{ BEEPER ORN/OFF ]
[ Tme Hevamss
{ pate mvDDtYY] ]
[ Fainy LoG ]
[ cLean raRT 106 ]
[ DESCRIBE ENTRY ]
{rom]
[ VERSION ]
[ ReTusn §
[ MEMORY UsASE ]
[ReEnumn]
[ SELF TEST]
{ auuCk CONF TEST ]
[ LonG COoNF TEST ]
[smar}
[ ABoRT RETURN ]
[ runcTioNL TESTS ]
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Subject Index {continued)

L

Leakage 3-16
Limit tables 3-71
Limit testing 3-71

Linear spectrum 3-13, 3-28 - 3-29, 3-42
togarthmic x-axis, characteristics of 3-62

M

Marker

absclute 3-54
coupling 3-64
meoving of 3-63 - 3-66
offset 3-85

peak track 3-66
search features 3-66

Measurement speed vs, time record lengih 3-8

Memory
EEPROMs 3-85, 3-88
memory space, conserving 381

O

One-channel measurements 3-1, 3-8-3-9

Overlap percerdage 3-15
OVFLW message 3-38
Ovi1 message 3-1

Ovi2 massage 3-1

OVLD message 3.1

P
Plotting/printing

display blanking 3-28

plotting or printing  3-108

trace grid 3.24
Power spactrum  3-28 - 3-29, 3-42
Power-up configuration 3«77
Presst configuration  3-77
PSD 3-29-3-30, 342

R

Realtime bandwidth 3-15
REAL-TIME message 3-18
Rear panel 2.1

external trigger connector 320
Recall operations  3-81

data tables) 3-87

limit tables) 3-87

math functions (and constants) 3-85

statas 3-83
traces 3-36, 391

S

Sava operations
datatables 3-84
limit tables 3-84
math functions {and constants} 3-82
states 3-81
tracas 3-79
Seiftest 3-113
jong confidence test  3-114
quick confidence test 3-113
testlog 3-113
Sideband marker 3-70
Softkeys, explanation of 2-2
Source
finding eguivaient levels 3.7
foed sine 3.7
periodic ¢hirp  3-7
random noisa  3-7
satting levei of 3-§-3-7
Speclal characters  3-27
Special functions  3-111

T

Tims record 3-8, 3-10, 3-13, 3-15, 3.31 - 3-32
Trace format  3-24
front/back  3.24
single 3-24
upperfiower 3-24
Trace grid 3-24
Trace title 3-28
Trace typa  3-50
group delay  3-81
imaginary part 352
reat pan 3-82
Trigger 320
autormatic arming  3-21
chamnel ¢ 3.20
channei2 3-20
continuous  3-20
delay 3-23
external 3-20
HP4B  3-21

lovel 3-22

manual arming  3.22
siopa  3-23






source 3-21
‘Two-channel measurgments  3-1, 3-8 - 3-8

U

Usar math
See Waveform math

W

Wavelorm math 3-38

allowable notetion  3-38
constants 3-38

functions  3-38

flomega) 3-47

overflow resuks  3-38, 3-47
recursive functions  3-46
truncation of results  3-48 « 5-48
ynexpected resuits  3-38
viewing results of 3-38
Window 3-16

combining Force and Exponertial windows  3-17
Exponantial  3-18-3-18
FlatTop 3«18

Force 3-1B

Hanning 3-16

Unttorm 317

Z
Zoomad measurement 321

Subject index (continued)
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<Adlive Trace> 3-24
<Average> 3-11
<Back Space> 3-116
<entry down> 3116
<grtry up> 3-118
<Fast> 3-83
<Format> 3-24
<Frequency> 38
<Help> 378
<lnput> 31

<l ocaifHPIB>  3-103
<Marker> 3-64
<marker down> 363
<Marker Fetn>  3-67
<marksr jeft> 3.83
<marker right> 363
<marker up> 363
<Marker Value> 3-115
<Math> 3.38
<Msgas Data> 3.28
<Meas Typa> 3.1
<Pause/Cont> 3-1§
<Plot/Print> . 3-108
<Preset> 377
<RFgcall> 381
<Save> 379
<Scalg> 353
<Source> 3J-B
<Special Fatn>  3-111
<Stant> 318
<Trace Type> 3-50
<Trigger> 3-20
<Ussr Define> 3178
<Window> 318

Key Index <Hardkeys>






e,

)

[~] 3.48

f:] 326

I;] 325

{,] 328

[*] 326

[+] 3-26,3-48
[*] 3-26,349
I~] 326

[/} 3-26,3-48
{_] 326

{(] 326,347
{}] 326 349
[«] 3-26

=1 327

[y s27

[}] B53-27,382
[?71 327

[$] 827

i\] 327

[%} 322

A

[ABORT PLOT] 3-10B6-3-107
[ABORT PRINT] 3-110-3-111

- [ABORT RETURN] 3-114

[ACDC] 33,35
[ADDRESSBL ONLY] 3-103
[ALPHA PEN NUM] 3-110
[ANALYZER ADDRESS] 3-103
[APERT .5% OF SPAN] 3-51
[APERT 1% OF SPAN] 351 °
[APERT 16% OF SPAN] 352
[APERT 4% OF SPAN] 3-52
[APERT 8% OF SPAN] 3-82
[APPLICATN UTILITIES]  3-88
[ARM] 3-23

JAUTO CAL ON/OFF] 3-112
[AUTO LOAD ON/OFF] 3-89
[AUTO SCALE] 3-53
[AUTOMATIC ARM]  3-21
[AVERAGE ON/OFF] 311

Key Index [Softkeys]

B

[BAND] 3-71

[BEEP ON/OFF] 3.74
[BEEPER ON/OFF] 3-112
[BOTTOM REFERENCE] 3-53

C

[CAL OPTIONS] 3112

[CAL TRACE ON/OFF] 3-112
[CALC ONJOFF] 376
[CANCEL] 3-48

[CARRIER FREQ] 3-70
[CATALOG ON/OFF] 3-8%, 3-91, 3-102 - 3-103
[CENTER] 3-1C

[CENTER REFERENCE] 3-53
ICHANNEL 1 AUTORANGE] 3-2
[CHANNEL 1 DELAY] 3-23
[CHANNEL 1 RANGE] 32
JCHANNEL 1 SETUP] 32
[CHANNEL 1 TRIGGER] 3-20
[CHANNEL 2 AUTORANGE] 3-8
[CHANNEL 2 DELAY] 3-23
[CHANNEL 2 RANGE] 34
[CRANNEL 2 SETUP] 34
[CHANNEL 2 TRIGGER] 3-20
[CLEAR CAL CONSTANTS]  3-112
[CLEAR ENTRY] 3-27

[CLEAR FAULT LOG] 3-113
{CLEAR TESTLOG] 3114
[COHERENCE] 3-33, 343
[CONJ(] 347

[CONSTANT (Ki-K5)] 3-35, 3-45
[CONSTANT K1} 3-35, 345
[CONSTANT K2} 3-35, 3-45
[CONSTANT K3] 3-35, 3-45
[CONSTANT K4]  3-35, 345
[CONSTANT K5]  3-36, 3-45
[CONTINUOS PEAKHOLD) 3-14
[CONTINUOS TRIGGER] 3-20
[COPY DISC]  3-86, 3-100
[COPY FILE] 3-86, 3-100
[COUPLED ON/OFF] 3-64
[CROSS SPECTRUM] 3-34, 3-43






Key Index {continued)

D

[DASHED] 3-108 - 3-109

IDATA LBL ONJOFF] 3-28

[DATATABLE] 3-75

[¢B] 3-55, 3-58, 3-61

[dBEUpk] 3-55

[dBEUpk/riHz] 3-60

[dBEUmMs] 3-55

[dBEUmMS/rtHz} 3-59

{dBm] 3-54

[dBm REF IMPEDANCE] 3-6

[dBmyHz] 3-89

[dBvpkl 354

[dBVpk/rHz} 3-B8

{d8vims] 3-54

{dBYrms/ritz] 3-59

[DEFAULT PENS] 3-108

IDEFINE CENT FREQ] 3-T1

[DEFNE F1] 3-38

[DEFINE F2] 3-38

[DEFINE F3] 3-38

[DEFINE F4] 3-39

IDEFINE FS] 340

(DEFINE FILENAME]  3-37, 3-45, 3.80, 3-82 - 3-83,
3-83, 385, 347

[DEFINE K1] 3-40

[DEFINE K21 3-40

[DEFINE K3] 3-40

{DEFINE K4] 3-40

[DEFINE K5] 3-41

[DEFINE Kn IMAG PART] 341

[DEFINE Kn MAGNITUDE]  3-41

[DEFINE Kn PHASE] 3-41

{DEFINE Kn REAL PART] 3441

[DEFINE LEFT FREQ] 3-M1

[DEFINE NUM HARM] 3-68

{DEFINE NUM SDBND} 370

[DEFINE PLOT PENS]  3-108

[DEFINE PLT SPEED] 3107

[DEFINE RIGHT FREQ] 371

[DEGREES] 3-55, 3-58, 3-61

[DELETE] 3-72

[CELETE ALL} 3-73,3-76

[DELETE ALL FILES} 3-86,3-89

[DELETE CHAR] 328

[DELETE ENTRY] 3-76

[DELETE FILE] 3-85,3-88

[DELETE SEGMENT] 3-72

[DESCRIBE ENTRY] 3.113

[DESTN DISC] 3-88, 3100

(DESTN FILENAME] 387, 3-101
[DISC ADDRESS] 3-103

IDISC FUNCTIONS]  3-88 - 3-89, 3-101 - 3-102

[DISG UNIT] 3-103
[DISC VOLUME] 3-104
[DISP BLNK ON/OFF]  3-28
[DIVIDE ENDMNTL] 368
[DO DELETE] 3-76, 3-86
(DO SAVE] 3-85
[DOTTED] 3-108-3-108

E

[EDIT ->] 3-25

[<-EDT} 3-25

[EDITX] 3-76

[EMG UNIT LABEL] 34,38
[ENG UNIT VALUE] 3-4, 3-8
[ENG UNITS] 33,38
(ENTER] 3-25, 349

[EU] 385

[EUfnHz] 3-58

[EL~2] 358
[EU~2/Hz] 359
[EUmms] 385
[EUrms/nHz] 3-89
[Erms~2] 3-85
[EUrms ~ 2/riHz] 3-59
[EXP] 3-58, 3-62,3-116
[EXPO CHANNEL 1} 318
{EXPO CHANNEL 2] 3-18
[EXTERNAL DISC] 3-88, 3-102
[EXTERNAL TRIGGER] 3-20

F

IFAST (36 cmys)} 3-1C7
[FAST AVG ON/OFF} 3-15
{FAULT LOG] 3113
[FETQ 348

[FILE "TRACE1] 344
[FILE "TRACE2] 3-44
[FILE TRACE3"] 3-44
[FILE ‘TRACE4] 3-44
[FILE TRACES] 3-44
[FILE TRACES'] 344
IFILE TRACE?] 3-44
[FILE "TRACES 344
[FILE UTIITES] 3-85, 3-99
[FIXED SINE] 37

[FLAT TOP] 3-16






[FLOATIGND] 33, 3-5
[FNDMNTL FREQ] 3-67
(FORCE CHANNEL 1] 3-1B
[FORCE CHANNEL 2] 3-18
[FORCE EXPO] 3-17

[FORMAT ASCI/BIN] 3-88, 3-102
[FORMAT OPTION] 3-89, 3-102

[FREQUENCY RESPONSE]  3-33, 3-43

[FRONT/ BACK] 3-24

[FULL SPAN} 3-10
[FUNCTION (F1-F5)] 334, 346
[FUNCTION F1]  3-34, 348
[FUNCTION F2]  3-34, 3-46
[FUNCTION F3] 3-34, 3-46
[FUNCTION F4] 3-34, 3-46
[FUNCTION F5] 3-35, 3-46

G

{GRID PEN NUM] 3-110
IGROUP DELAY] 3-51

H

[HANNING] 3-18
[HARM PWR} 3-69
[MHARMONIC] 3-67
[HPIB SCROLL] 3-105
[HP-1B TRIGGER] 3-1
[HP4B UTILITIES] 3-104

I

[MAG(] 3-48

[IMAGINARY PART] 3-52
[INSERT SEGMENT] 372
[INSERT SPACE] 3-25
INSERTX] 376

[INTERNAL DISC] 3-8, 3-102
[INTERNAL RAM DISC] 3-88, 3-101
[INTO FILE "MATH1] 3-82
[INTO FILE 'MATH2] 3-83
[INTO FILE 'MATH3] 3-83
[INTO FILE 'MATH4"] 3-83
[INTO FILE 'MATHS"] 3-83
[INTO FILE 'MATHE] 3-83
[INTO FILE 'MATH?7] 3-83
[INTO FILE 'MATHS8" 3-83
(INTO FILE 'STATE1] 3-81

[INTO FILE 'STATE2] 3-81
[INTO FILE "STATE3] 3-81
[INTO FILE 'STATE4] 3-81
[INTO FILE 'STATES] 381
[INTO FILE ‘STATES) 3-81
[INTO FILE 'STATE?] 3-82
[INTO FILE 'STATEB] 3-82
[INTO FILE TRACE!] 379
[[NTO FILE TRACE2] 3.78
[INTO FILE TRACE3] 379
INTO FILE ‘TRACE4] 3-79
[INTO FiLE TRACES? 3-80
[INTO FILE "TRACES] 3-80
[INTO FILE TRACE7] 3-80
[NTO FILE "TRACES] 3-80
INTRLEAVE FACTOR] 3-90
[INVERSE FFT{s] 3-48

"
[OMEGA] 3-41

K
[xOhm] 3-8

L ‘

[L1 ACTIVE] 3-74

L2 ACTIVE] 3-74
[L3ACTIVE] 3-74
[L4ACTIVE] 3-74

L5 ACTNVE] 3-74

[L6 ACTIVE] 3-74

[L7 ACTIVE] 3-74

LB ACTIVE] 3-74
[LEFT} 368

[LEVEL] 3-7,3-22
LIMIT] 3-71

[LIMIT CONFIG] 373
[LIMIT UPPERLOW] 372
[LINEAR MAGNITUDE] 3-50
[LINES ON/OFF] 3-73
[LIST ONJOFF] 3-88
[LOAD ALL] 3-98
[LOAD APPLICATN] 3-98
[LOG MAGNITUDE] 3-50
[LONG CONF TEST] 3-114

Key Index {continued)
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Key Index (continued)

M

IMAG(] 347
[MANUAL ARM]  3-22
[MARKER ON/OFF] 3-54
[MARKER TO MINIMUM]  3-66
[MARKER TO PEAK] 3-65
[MEAS DATA} 341
[MEMORY USAGE] 3-113
[MNEMONIC ECHO]  3-104
[MNEMONIC OFF] 3-104
[MOhm} 3-8
[MORE] 3-34
{MORECHARS
sate R/ 328
[MORECHARS
(O<>[]178\] 327
[MOVE TO ENTRY NUM]  3-76
[mSec] 3-55, 3.58, 3-81

N

[NUMBER AVERAGES] 3-11
[NXT LEFT PEAK] 3-86
[NXT RIGHT PEAK] .65

O

[OFF] 3-87
[OFFSET] 3485, 3.73
[OFFSET] ON/OFF  3.65
[OFFSET ZERO] 265
[Ohm] 3-6

[OPERATION] 3-47
[OVERLAP%] 3-15

{1 CHANNEL 1024 kHz] 3-1

P

[PACK FILES] 388, 3-89

[PEAK TRK ON/OFF] 3-86

[PERIODIC CHIRP] 3-7

[PERIPHERL ADDRESSES] 3-89, 3-102 - 3-102, 3111
[PHASE] 3-51

[PLOT MARKEH] 3-107

{PLOT SCREEN] 3.106

[PLOT TRACE] 3107

[PLOTTER ADDRESS] 3-104

[PRINT ALPHA]  3-111

[PRINT SCREEN] 3-110
[PRINTER ADDRESS] 3-104
[PSD CHANNEL 1] 3-28, 342
[PSD CHANNEL 2] 3-30, 342

Q

[QUICK CONF TEST} 3-113
R

[RADIANS] 3-55, 358, 3-61
IRANDOM] 3-7

IRCL FROM 'MATH1'] 3.85

[RCL FRCM "MATH2'] 3-95

[RCL FROM 'MATH3' 3-96

[RCL FROM 'MATHS'] 3-96

[RCL FROM 'MATH5'] 2-98

[RCL FROM "MATHST] 3-96

[RCL FROM 'MATH?] 3-66

[RCL FROM 'MATH8] 3-96

[RCL FROM 'STATE1"] 3-93

IRCL FROM 'STATE2] 3-93

[RCL FROM 'STATE3] 3.84

[RCL FROM 'STATE4"] 3.94

[RCL FROM 'STATES? 3-94

[RCL FROM 'STATES? 3-94

[RCL FROM 'STATE7'] 3-04

{RCL FROM 'STATES" 3-94

[RCL FROM TRACE+] 3.36, 3-61
[RCL FROM TRACE?'] 3-36, 392
[RCL FROM "TRACE3] 3.36, 3-92
[RCL FROM "TRACE4] 3-36, 3.2
[RCL. FROM 'TRACES'] 337, 3-82
[RCL FROM 'TRACES? 3-37, 3-92
{RCL FROM 'TRACET] 3.37, 3-82
[RCL FROM TRACES"] 3-37, 3.42
[REAL PART 382

[REAL(] 3-8

[RECALL DATATABL] 3.97
IRECALL LIMIT] 3-97

{RECALL MATH] 3-95

[RECALL MOHRE] 3-97

[RECALL STATE] 3-93

[RECALL TRACE] 3-36, 3-01
[RECORD LENGTH] 3-10

(REF LEVEL TRACKING] 3-54
{REFERENCE X ENTRY] 3-68






~)

[REFERENCE Y ENTRY] 3-88
[RENAME CATALOG]  3-85, 3-100
[RENAME FILE] 3-85, 3-89

- [RESULTS ON/OFF] 3-8 - 3-71

[RETURN TBL DOWN] 3.75, 3-77
[RIGHT] 367

[RMS AVERAGE} 3-11

[RMS EXPO AVERAGE] 3-12

S

ISAVE DATATABLE] 3-84

[SAVE LIMIT] 3-84

[SAVE MATH] 3-82

[SAVE MORE] 3-84

[SAVE STATE] 3-81

[SAVE SYS CONFIG] 3-85

[SAVE TRACE] 3-78

[SEARCH] 3-66

[Sec] 3-55, 3-58, 3-61

[SELECT LIMIT] 3-74

[SELECT SEGMENT] 3-74

[SELF TEST] 3-113

[SETUP STATE] - 3-24

[SIDEBAND] 3-70

[SIDEBAND INCREMENT] 3-70
[SINE FREQ ENTRY] 3.7

[SINGLE] 2-24

ISINGLE CAL] 3-111

[SLOPE POS/NEG] 3-23

[SLOW (5 erfs)]  3-107

[SOLID} 3-108 - 3-109

[SOURCE DISC]  3-86, 3-100
[SOURCE FILENAME] 3-87, 3-100
ISCURCE ON/OFF] 3-6

[SOURCE TRIGGER] 3-21

[SPAN] 3-8

[SPECTRUM CHANNEL 1] 3-28, 3-42
ISPECTRUM CHANNEL 2] 3-28, 3-42
[SQRT( 3-48

[START] 3-9, 3-114

[START COPY] 3-85 - 3-87, 3-100 .+ 3-101
[START FORMAT]  3-80, 3-102
[STATUS ON/OFF] 3-104

[STEP] 3-1D

[STORAGE CONFIG] 3-8B, 3-91, 3-101 - 3-102
[STORED DATA] 3-44

[SYSTEM CONTROLLR] 3-103

Key Index {continued)

T

[TARGET] 365

[TEST EVAL ON/OFF] 373
[TESTLOG] 3-114
[TESTLOG OFF] 3-114
[THD} 3-89

[MIME CHANNEL 1] 3-43
[TIME CHANNEL 2] 3-32, 343
[TIME HHMMSS] 3112
[TOP REFERENCE] 353
[TRACE A LINE TYPE] 3-108
[TRAGE A PEN NUM} 3-108
[TRACE B LINE TYPE] 3-108
[TRACE B PEN NUM] 3-109
[TRACE TITLE] 3-25

[TRCE GRID ON/OFF] 3-24
[TRIGGER SETUP] 322

[2 CHANNEL 51.2 kHz] 31

U
UNIFORM] 3-17
[UNITS) 3-3,35

[UPDATE RATE] 315
[UPPER/ LOWER] 3-24
[UPPERCASE jowercase] 3-25
[uSec] 3-56, 3-88, 3-61

. [USERDEFINED] 3-107 - 3108

[USER ENTRY] 3-107
[USERSRQ] 3-105

[USERSRQ 0] 3-105

[USERSRQ 1] 3-105

[USERSRQ 2} 3-105

[USERSRQ 3] 3-105

[USER SRG 4] 3-105

[USERSRQ 5] 3-106

[USERSRQ 6] 3-106

[USERSRQ 7] 3-106

[USERSRQ 8] 3-106

[USERSRQ ) 3-106

[USER TYPE ENTRY] 3-108-3-110






Key Index {continued)

v

M 3-54

V(EW] 3-56-3-58, 360 - 3-61

[VistHz] 3-58

V~2] 354

V~2 (EU~2)] 3-56 - 3-58, 3-60 - 3-61
V~2MHz] 359

[VECT EXPO AVERAGE] 3-14

[VECTCR AVERAGE] 3-13 S
[VERSION] 3-113

_ [VERTICAL /DIV] 357

[VERTICAL UNITS] 3-66

[VOLTS] 3-3,38

vrms) 384

[Vrms (EUrms)] 3-86 - 358, 260 - 3-61
[VimsfitHz] . 358 .
[Vms~2] 3-54

[Vims~2 (EUms~2)] 3-56 - 3-58, 3-60 - 3-62
Mms~2/Hz] 3.59

X

X ADJUST ALL SEGS] 3-73
X ENTRY] 3-84

[X-AXIS LINLOG] 3-82
[XSTART] 3-72

[X-STOP] - 372

Y ‘

[Y ADJUST ALL SEGS] 3.73
[Y OFFSET ONJOFF]- 373

| [Y OFFSET VALUE] 3-73
[YSTART] 3.72

[YSTOPY 372

[DATE MMDD] 3-113

Z
[ZERO START] 3.10
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