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CERTIFICATION

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

WARRANTY

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

For warranty service or 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. I 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 CONTRACT, TORT,
OR ANY OTHER LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are avatlable 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 viclates safety
standards of design, manufacture, and intended use of the instrument.
Hewleti-Packard Company assumes no liability for the customer’s failure to
comply with these requirements. This isa 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 certain 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.

OR
LV

~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 to protect against damage to the
instrument.

indicates dangerous voltage (terminais fed from the interior by
voltage exceeding 1000 volts must be so marked.)

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

Low-noise or noiseless, clean ground (earth) terminal. Used for
a 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 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 fine.)

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 adheredto, could result
in injury or death to personnel.

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 to, could
- 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 hightight.
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MODEL HP 35660A GENERAL INFORMATION

SECTION |
GENERAL INFORMATION

How This Manual is Organized

This service manual provides all the information required by service personnel to test, adjust,
and service the HP 35660A Dynamic Signal Analyzer.

The service manual is divided into eight sections, each covering a particular topic for servicing

the HP 35660A. A brief deseription of these sections and when each section should be used is
given in Table 1-1. In addition, a Quick Reference is included at the end of this manual.

Table 1-1. Manual Section Descriptions

Secticon/Title | Description

General information This section shows you how to use this manual. it also includes
Safety Considerations, a list of the Recommended Test

Eguipment,and available accessories.

Il Installation Guide ! This section contains the HP 35660A Installation Guide.
(Includes Performance Tests) ¢ The HP 35660A Instaliation Guide includes the Operation
| Veriication and Performance Tests installation and maintenance
information, eptions, specifications, and storage and
shipment details.

i Adjustments This section contains the analyzer's adjustment procedures.
Use this seclion when adjustment is recommended in
Sections II, Vit and VIII.

| This section lists replaceable parts for the analyzer. 1t also
inciudes parts ordering information.

iV Replaceable Parts

v Manual Backdating . This section contains information to adapt this manuai to
| instruments manufactured prior to the printing of this manual.

Vi Circuit Descriptions This section contains an overall description of the analyzer
followed by a detailed description of each assembly in the

analyzer. It also includes voltage and signal descriptions.

VIl Service: Assembly Level . This section contains troubleshooting procedures to isolate
© failures to the assembly level. It also contains
- Disassembly/Assembly illustrations. Use this section o begin
' troubleshooting the analyzer.
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Table 1-1. Manual Section Descriptions (continued)

Section/Title : Description

VI

Service; Compenent Level | This section contains compenent-ievel troubleshooting

| procedures and schematics for assemblies repaired to the

| component level. Always start by using Secticn VIl to isclate

¢ failures to the assembly lavet, Then, if Section Vi leads you 1o
this section continue to troubleshoot the failing assembly to the
component level.

Quick Reference This section includes frequently used material such as analyzer
| block diagrams, assembly locators, inter-assembly cabling
} diagrams, and component locators.
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Safety Considerations

The HP 35660A is a Safety Class 1 instrument (provided with a protective earth terminal).
Although this instrument has been designed in accordance with international safety standards,
this manual contains information, cautions and warnings which must be followed to ensure safe
operation and retain the HP 35660A in safe operating condition. Service and adjustments
should be performed by only qualified personnel who are aware of the hazards involved.

Grounding

On the HP-IB connector, pin 12 and pins 18 through 24 are tied to protective earth ground and
the HP-IB cable shield. The instrument frame, chassis, covers and all exposed metal surfaces
are connected to protective earth ground. The input terminal outer BNC is NOT connected to
protective earth ground, and can be raised to a maximum of =4 Vpk with respect to instrument
chassis.

WARNING DO NOT interrupt the protective earth ground or “float” the HP 35660A.
This action could expose the operator to potentially hazardous voltages.

1-3



GENERAL INFORMATION

Recommended Test Equipment

The following table lists the equipment needed to maintain the HP 35660A Dynamic Signal
Other equipment may be substituted for the recommended model if it meets or
exceeds the listed critical specifications. When substitutions are made, you may have to modify
the performance and adjustment procedures to accommodate the different operating

Analyzer.

characteristics.

Table 1-2. Recommended Test Equipment

MODEL HP 35660A

instrument Critical Specifications Recommended Mode! Uset
Cables PO, A
Adapters POT A
Resistors FO
Digital Voltmeter See **NOTE below See **NOTE below POT A
AC Calibrator RO
Frequency
Synthesizert POT
Feedthrough
Termination POT
|
Oscilloscope Bandwidth: >50MHz  HP54100A AT
Two Channel, External Trigger Alternatives:
1 MQ Input HP 1980B
HP 1740
Logic Prebe TTL/CMOS HP 545A T
Maximum Clock: >25 MHz Altarnatives:
HP 5006A
HP 5005A
HP 50058
Spectrum 10 Hz t0 100 kHz; HP 35624 T
Analyzer Dynamic Range =70 dBV Ahernatives:
HP 3561A
HP 3585A
Counter Freg Range: 0 Hz t0 100 MH2 HP 5350G A
Frequency Accuracy: Alternatives:
7.5 ppm or better at 20 MHz HP 5351B
HP 5335A

t P = Performance Tests, O = Operation Verification Tests, T = Troubleshooting, A = Adjustments
¥ Option 002, High Voltage Quitput, is needed in the HP 3325A or HP 3326A for "Test 8: OverRange” in

Section V- Service: Component Level,

**NOTE See “Recommended Test Equipment” in Section I, Installation Guide for critical specifications and
recommended mode/! for these cables, adapters, resistors, and instrurments.




MODEL HP 35660A GENERAL INFORMATION

Table 1-2. Recommended Test Equipment (continued)

f
| Instrument Critical Specifications Recommended Model Uset
Probe, ¢ Impedance; = 1 MQ HP 54003A AT
Oscilloscope Bivision Ratio: 10:1 Alternatives
Maximum Voltage: = 20 Vde 10G14A
100168
10004 A
100G5D
ﬁHP 35660A ‘ ; HP 35660-84401 AT
Service Kit includes: _ Includes:
Power Supply Test Board ' HP 35672-66590
Fast Bus Extender Cable HP 35660-61621
Front-Pane! Extender Cable _ HP 3587261621
Interconnect Extender Cable HP 35660-61623
i1G/Power Extender Cabie HP 3566061622
Phong Cable HP 8120-4492
Phono Plug to BNC Cable : HP 03326-61618
SMB 10 BNG Cable HP 0358561616
SMB to SM3 Adapter HP 1250-0669
Capacitive Load HP 35660-84401

t P = Performance Tests, O = Operation Verification Tests, T = Troubleshooting, A = Adjustments
¥ Gption 002, High Voltage Oultput, is needed in the HP 33254 or HP 3326A for “Tesi 8: Over-Range”
inSection Vil - Service: Component | evel,



GENERAL INFORMATION

Accessories

MODEL HP 35660A

The following accessories are available for the HP 35660A Dynamic Signal Analyzer.

Table 1-3. Accessories

Accessory i

Part Number

Operating Manual ‘
Includas: ;
Installation Guide |
Getting Started Guide
Front-Panel Reference

35660-90000

35660-90015
35660-90005
35660-90010

HP-iB Programming Reference |

35660-90025

Add 2 Mbyte RAM i
Inciudes: ‘:
A86 Expanded Memory (opt 001) |
Installation Note

35660-84403

35672-66586
35660-90022

Power Cords: \

UK. : 5041-5807
Australia, New Zealand | 5041-5808
European Continent i 5041-5809
USA, Canada, Japan ‘ 5041-5819
Switzerland } 5041-5812
Rack Mount Kit ; 35660-86010

1-6
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CERTIFICATION

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

WARRANTY

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

For warranty service or 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 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, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE

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

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

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

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an
electrical ground. The 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 certain 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.

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

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

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

Low-noise or naiseless, 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 installation {operating) manual, and before operating the
equipment.

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

rh OR of the equipment which normally includes all exposed metal
structures.
~ Alternating current {power line.)
- Direct (power line.)
~ Alternating or direct current (power fine.)

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 personnel.

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

NOTE The NOTE sign denotes important information. It calls attention to procedure,

practice, condition or the like, which is essentia! 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
signal analyzer. As a one-channel analyzer its frequency measurement range is from 488 uHz
to 102.4 kHz; as a two-channel analyzer its frequency measurement range is from 244 pHz to
51.2 kHz. The analyzer 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, aloeng
with the operation verification tests and performance tests. It is, therefore, included as part
of the HP 35660A Operating Manual Set with an additional copy inserted into the optional
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 356604

Options

The following options are available for the HP 35660A:

1.2

001 Add 2 Mbyte RAM

002 Delete disc 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 35660-90050)
Service kit (HP P/N 35660-844401)

916 Extra operating Manual
Similar to option 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 35660A

Serial Numbers

This guide, as with all HP 35660A manuals, applies to analyzers with the serial number
prefixes listed under SERTAL 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 gerial 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
— ettt

SER 2816 AXXXXX )

[ﬁ HEWLETT PACKARD
p MARE IN USA _/
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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 desecribe 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 S

Input Range: +27 dBV (31.7 Vpk} to -51 dBV
(3.99 mVpk). Range is adjustable in 2 dB
increments.

Dynamic Range: 70dB
The following undesired responses
will be < -70 dB relative to full scale
input range:
Harmeonic Distortion
Intermodulation Distortion
Alias Responses
Spurious or Residual Responses

Noise: (-51 dBV range, Rs = 501}, 16 rms averages)

160 Hz to 1.28 kHz <-130 dBV/vHz
(316uV/ vHz)

1.28 kHz to 1024 kHz < -140 dBV/ Az
(100 uV / vHZ)

NOTE: The following table shows the
maximum span for each range at which
noise will be < -70 dB relative to full
scale for frequencies > 1.28 kHz.

lf you are using a span equal to or
narrower than the spans shown below
for each window /range combination,
noise will not limit dynamic range.

Window Types

Ranges (dBV}  Uniform Hann Flat Top

+27 to -39 1024 kHz 1024 kHz 1024 kHz
-41 1024 kHz 1024kHz 51.2kHz
-43 1024kHz 1024 kHz 51.2kHz
-45 1024 kHz 51.2kHz 256 kHz
-47 51.2 kHz 51.2kH2 128 kHz
-49 25.6 kHz 256 kHz 128 kHz
-51 25.6 kHz 12.8 kHz 6.4 kHz

Common Mode
Rejection:

Crosstalk :

Residual DC
Respense:

Absolute
Amplitude
Accuracy:

(Frequency = 1 kHz)

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

9 to +9 dBV Ranges > 60 dB (Typical)
(502 mVpk to 3.99 Vpk}

+11 to +27 dBV Ranges > 40 dB (Typical)
(5.02Vpkto 317 Vp%()

< -130 dB relative to the transmitting
signal, or < -70 dB relative to the
receiving channel range, whichever
is greater.

(Receiving channel Rs = 50Q)

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

Input

Range (dBV) DC Leve!

+27 to -35 <-30dB relative
(31.7 Vpk to to full scale
25.1 mVpk)

-37 to -51 < -20 dB relative
{20.0 mVpk to to full scale

3.99 mVpk)

{Rs = 502)

*+ 0.5dB % 0.03 % of input range
(488 uHz to 102.4 kHz, DC coupled}

Worst case absolute amplitude accuracy
is the sum of full scale accuracy, lineartty,
and flatness at any of the 401 calculated
frequency 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 flatness specification for that
particular window (see window shape
parameters).

Full Scale Accuracy: +0.15dB
(at 1 kHz)

Linearity: £0.15dB =+ 0.03% of range
(at 1 kHz}

Flatness: + 0.2 dB
(relative to 1 kHz, DC coupled)

2



22

Frequency S

Measurement Channel 1: 488 uHz to 102.4 kHz, single
Range: channel mode
Chamiel T and 2: 244 uHz to 51.2 kHz,
dual channel mode.

Accuracy: + 0.003% of frequency reading
Resolution: Span/ 400, both channels, single or dual
channel operation.

Spans: Single Channet Dual Charnnel

# of spans available 20 (x2 sequence) 20 (x2 sequence)
min. span 195.3 mHz 97.6 mHz

max. span 102.4 kHz 51.2 kHz

time record length  400/span 400/span

Window Flat Top, Hann, Uniform, Force,
Functions: Exponential

Window Shape

Parameters: njq, Shape Factor  Window

Equiv. BW  -34B BW  (-60dB BWf  Flatness
(% of span) (% of spany -3dBBW)  (dB)*

Uniform 0.25 0.25 716 +0, -4.0
Hann (.375 0.37 9.1 +0, -1.5
Flat Top 0.955 0.9 2.6 = 0.005

* relative to analyzer’s 401 calculated frequency points
(spectral lines)

The HP 353660A functions as if the input signal were applicd to a
bank of 401 narrow-band filters in paraflel. The drawings at right
shew the response of a single filter nr the frequency domain when
using Uniform, Hann or Flat Top windows. The Ieft side of each
drawing represents the center of the filter. The horizontal axis shows
frequency offset (in unit of Af} from 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 synumetrical,

NOTE: HP 35660A marker frequencivs fall at the cester of

each fifter.

Typical Realtime

Bandwidth:

random noise

source off) Stngle Channel Dral Clanne!
Averaging Off 800 Hz 400 H

Fast Averaging 3.2 kHx 1.6 kHx

Decibeis

ST

Uniform

sy

il Frequency Oftset (a1 o

Hann

Decibels

Decibels)

Drecibels

Frequency Offset (36 W

Flat Top

1
o Frequency Offset (af)

Window Comparison




Phase

Single Channel
Phase Accuracy:

Frequency
Response
Gain Accuracy:

Phase Accuracy:

Inputs

Connection:

Input Impedance:

Input Coupling:

Common
Mode Range:

488 uHz 10 10.24 kHz £40°
(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
record. For the Uniform, Force, and
Exponential windows, phase is relative
to the beginning of the time record.

+ {4 dB
488 ublz to 10.24 kHz = 1°
10.24 kHz to 102.4 kHz =1.8°

(DC coupled, 16 rms averages, 488 pHz
to 51.2 kHz, Chl range = Ch2 range, full
scale periodic chirp input, Uniform
window)

]
Crounded or Floating

I MQ 2 10% shunted by < 100 pF

Low to chassis in floating mode:
1 Mt shunted by < 0.01 pF (Typical}

Low to chassis in grounded mode: 500

(Typical)

AC or DC coupling;
ACroll-off is <« 3dB at 1 Hz

= 4V peak
(floating mode)

Source

Output
Impedance:

Max. Output Level:

Max, Current:

Max. Capacitive
Load:

Sine:

Random:

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

< 30

=35 vpk

= 20 mA

1000 pE

Frequency range:
15.63 mHz to 102.4 kHz

Amplitude Accuracy:
= 4% Vpk tat | kHz, Vpk = .1V to 3V}

Flatness: = 1.0 dB
(relative to 1 kHz, Vpk= .1V to 3V)

Harmonic, subharmonic, and other
SPUTIOUS responses:

488 pHz to 10 kHz:
< -6 dB relative to fundamental

10 kHz to 102.4kHz:
< -40 dB relative to fundamental

(Vpk= 0.1V 10 5V)

Residual DC offset:
=80mV, =6a0% Vpk

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

Vpk = .1V to 5V, full span)

Crest factor (Vpk/Vrms): 2.5 {Typicah
{center frequency > 0.7 « span frequency)
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Trigger

Internal:

External:

Delay:

General

Environmental
Specifications:

Temperature
Humidity

Altitude

Temperature
Humidity

Altitude

Positive or negative slope
Level range: £ 100% of input range

TTL, positive or negative slope

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

Post-trigger: from 0 to 8191 seconds.
Resolution is T sample.

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

NOTE: the refative 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
automatically adjust delay on the other
channel, so that the difference in their
delay does not exceed 7 time records.

Standard Instrument:

Storage
Operating {ne disc in drive}
5050 C -20 to 60 'C
min. B% 5 to 95%

max. 80% at 30 C
non-condensing

2150 m (7000 ft)

non-condensing

15,200 m (50,000 ft)

Delete Drisc Option:

Operating Storage

0 't055 C -40 to 70 C

min. 5% min. 5%

max. 95% at 40 C max. 95% at 40 C
4570 m (15,000 ft) 15,200 m (50,000 £t}

Power:

Weight:

Dimensions:

HP-1B:

Peripherals:

Abbreviations:

90 - 132 VAC, 48 to 440 Hz
198 - 264 VAC, 48 to 66 Hz
280 VA maximum

22 kg (47 lbs) net
24 kg (52 Ibs) shipping

222 mm {8.75 in) high
425.5 mm {16.75 in) wide
538 mm (21.19 in) deep

Implementation of IEEE Std 488.1 & 488.2
SH1 AH1 Té TEO 4 LEC SR1 RL1 PPO
DCTDTEC1,C2,C3,C12 12

Disc Drives: S5/80 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.)

dBV = dB relative to 1 volt rme.
Rs = Resistance of source or termination
connected to 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 (>90%) 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 35660A 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 applying line power to the analyzer or testing its efectrical performance, see
Chapter 4, “Instalfation.”

Calibration Cycle

Tao verify the instrument is meeting its published specifications, perform the performance
tests every 12 months.
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Operation Verification Tests
and Performance Tests

Operation Verification and Performance Test List

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

NOTE 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 foliowing this test list.

Table 3-1 Performance Test and Operation Verification List

Performance Tests Operation Verification Tests

1. Self Test 1. Self Test
2. DC Response 2. DC Response
3. Amplitude Accuracy and Flatness 3. Amplitude Accuracy and Flatness
4. Ampiitude Linearity 5. Amplitude and Phase Match
5. Amplitude and Phase Match 7. Frequency Accuracy
6. Anti-alias Filter Response ¢ 9. 8ingle Channel Phase Accuracy
7. Frequency Accuracy 13. Noise and Spurious Signals
8. Input Coupling Insertion L.oss 15. Source Residual DC Offset
9. Single Channel Phase Accuracy 16. Source Amplitude Accuracy and Flatness
10, Input Impedance 17. Source Output 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 Qutput Distortion
18. Source Output Resistance
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Operation Verification Tests
and Performance Tests

Specification Versus Performance Tests

Table 3-2 Specification Versus Performance Tests

Specification

Performance Test

Frequency

Absolute Accuracy

Residual dc Response
Frequency Response
Noise Floor

Dynamic Range

Phase Accuracy
Input Impedance
input Coupling
Cross Talk
Trigger

Source dc Offset

Source Accuracy and Purity

Source Distortion

Source Cutput Impedance

Frequency Accuracy

Amplitude Accuracy and Flatness
Amplitude Linearity

DC Response

Amplitude and Phase Match
Naise and Spurious Signal Level
Anti-Alias Filter Response
Harmonic Distortion
Intermodulation Distortion
Single Channel Phase Accuracy
input Impedance

input Coupling Insertion Loss
Cross Talk

Single Channel Phase Accuracy

Source Residual DC Offset

Source Amplitude Accuracy
and Flatness

Source Distortion

Source Output Resistance
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Operation Verification Tests
and Performance 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 dBc

Instrument Critical Specifications Recommended Model

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

Accuracy: + .1% phase locking capabiiity Alternative;

HP 745A Datron 4200

Frequency Freq Range: 10 Hz to 1 MMz HP 3326A
Synthesizer Frequency Accuracy: z7.5 ppm Alternative:

Amplitude Accuracy: (2) HP 3325A Opt 001

0.2 dB from 1 Hz to 100 kHz (1) HP 330A

{2) 1 kQ resistors

Digital Voltmeter

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

HP 3455A
Alternatives: HP 3456A
HP 3457A

BNC (f) to dual banana male
BNC (f) to BNC (f)

1V to 300V; + 0.1% HP 3478A
HP 3468A/B
Feedthrough 50 Q: +2% atdc Pomona Elect.
Termination (2) Model 4119-50
Alternatives:
HP 11048C
HP 10100C
Cables (2) BNC/Dual Banana HP11001-60001
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

HP 1251.2277
HP 1250-0080

i

BNC Tee (m)(fH(H HP 1250-0781
Resistor (2)* Value: 100 k{2 HP 0757-0465

Accuracy: 1%

Power: 0.25W

* see Figure 3-1 for suggested assembly
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Operation Verification Tests
and Performance Tests

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

10. Input Impedance
12. Intermodulation Distortion

Resigtance Tolerance Pawer T -hp- Part Number ‘
160 1% o25W | 07570463 |

|
*, CONNECTO

AN BT FEMALE
\.\ aEagTaE 1250-0083
EiED
77
Assembly
1. Cuat resisior eads Yo 127w on oeach enc.
2. Saolder are resistor lead fo the cenfer conduchor
of ‘he BRC FEMALE comnector.
3 Soider the CONDUCTOR CENTER PIN to the afher
leccd of the resisior
4. Screw *he SLEEYE and BMID MALE canmecior into
olace. Tighien securely.

Figure 3-1. 100 kQ) Series Resistor Assembly
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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 performance test. Also this box specifies if there
are differences between the two types of tests. Any differences between the
operation verification test and the perforrnance 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 powers up AUTOCAL is ON, do not
turn it off,

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

2. 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:

< Freq >
[SPANT< 1 >< 0 >[kHz]

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

3. Record the position of the X and Y markers as indicated for each test. See the
HP35660A Getting Started Guide for additional information.

4. 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.

5. If a test fails, see IF THIS TEST FAILS at the end of each test.
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HP 35660A Operation Verification 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 No.

Digital Voltmeter
Model
Serial No.

Other
Other
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Operation Verification Test Record

1. Self Test

Pass Fail

2. DC Offset

Range Setting Measured Value Specitication
Channel 1 Channel 2

—51 dBVrms <71 dBVrms

—35 dBVrms <—65dBVrms

3. Amplitude Accuracy and Flatness

Fuil Scale Accuracy at 1 kHz:

Range AC Catibrator Measured Value
Selting Amplitude Lower Limit Upper Limit Channel 1 Chan_nt_al 27
—51 dBVrms _2.8184 mVrms —51.15dBvims  —-50.85 dBvVims -
I ~27dBVrms 44.668 mvrms ~27.13 dBVims —26.85 dBVrms
—11 dBVrms 0.26184 Vrms. —11.15 dBVrms ~10.85 dBVrms
_ 9dBvmms_ 2.8184 Vims 8.85 devrms ~915dBVims
27 dBVrms 22.387 Vrms 26,85 dBVIms 2715dBvims |
Flatness Relative to 1 kHz:  CHANNEL 1
Range AC Calibrator Signal Measured Value Lower Limit Upper Limit
Setting Amplitude Frequency
_—11dBvems  0.28184Vrms 49 kHz —02d8 ~H2d8
odvms______ 28184vms 2z LT 02®
27 dBVrms 22.387 Vrms 49 kHz : ~0.2 d8 0.2dB
9 dBVrms 2.8184 Vims 99 kHz i ~—~02d 0.2dB
27 dgvrms 22.387 Vrms 99 kHz l..z02d8 028
CHANNEL 2
Range AC Calibrateor Signal Measured Value Lower Limit Upper Limit
Setting Amplitude Frequency at1kHz :
dBVrms
____________ — 11 dBvrms Cetedvims 49Kz -0 0.2 d3
BdBVrms 2.8184 Vrms 49 kHz -0.2d 02ds
27 d8vrms 22.387 Vrms 49 kHz 0248 0208
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Ogperation Verification Test Record

5. Amplitude and Phase Match
Frequency Start Range Measurement Amplitude
Span Frequency Sefting Paak Amplitude Minimum Amplitude Limits
6.4 kHz 80 Hz —23 dBVrms +0.4dB
6.4 kHz 3.84 Hz 1 dBvYrms +0.4d8
51.2 khHz OHz 7dVmS | T
Measurement Phase Limits
Peak Phase Minimum Phase
+10°
: +1.0°
- +18°

7. Frequency Accuracy

Signal

Frequency Hz Lower Limit Hz Upper Limit Hz

Measured Value

100 kHz 9%.997 kHz

100.003 kHz

9. Single Channel Phase Accuracy

Relative to external trigger (TTL Level)
Signal Trigger Measured Value
Frequency Slope B Lewar Limit Upper Limit C‘ijaﬂnnel 1 Channel 2 B
10.24 kHz Positive -94° -86° ‘ ,
10.24 kHz Negative 86° g4°
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Operation Verification Test Record

13. Noise and Spurious Signal Level

Range: —51 dBVrms

Spurious Signals:

Start Frequency Measured Value Specification
Freguency Span Channel 1 Channel 2
160 Hz . 200 Hz <121 dBVrms
BOHz 200 Hz <121 dBVrms
560 Hz 200 Hz <—121 dBVrms
760 Hz 200 Hz <—121 dBVrms
1.28 kHz 1.6kHz <121 dBVrms
24 kHz 1.6kHz <—121 dBvims
30 kHz 1.6 kHz <—121 dBVrms
| 34.2 kHz 1.6 kHz <—121 dBVrms
49 kHz 1.6 kHz <—121 dBVims
_ B1kdz 1.6 kHz <—121 dBvrms
66 kHz 1.8kHz <—121 dBvims
74 kHz 1.6 kHz <—121 dBVims
76 KHz. 1.6 kHz <121 dBVrms
92 kHz - 1.6 kHz <121 dBVrms
100 kHz 18Kz <—121 dBVrms
Noise Level:

Range: —51 dBVrns

Start Frequeney Measured Value Specification
Frequency Span Channel 1 Channel 2
160 Hz 12.8 kHz <130 dBVWW Hz
R _ 1.28kHz 50 kHz B <140 dBW Hz
1.28 kHz 100kHz <—140 dBWHzZ
15. Source Residual Offset ;
Source Level Vpk - {ower Limit Upper Limit Measured Value
000125V —8.075mv BOTS MV |
5V —308.0mvV 308.0 mv
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Operation Verification Test Record

16. Source Amplitude Accuracy and Flatness

Amplitude Accuracy at 1 kHz:

Source Level Range Setting Lower Limit Upper Limit Source Amplitude
Vpk Vpk Vpk Vpk ! Measured Value
0.1V VoAV o %60mY . 104amy |
L LB 3V e 2.BBY 312V .
v L A 4.8 .58y

Flatness Relative 1o 1 kHz:

Signal Measured Refative Amplitude
Frequency Value Limils
a8
LkHz _ R E e
10kHz e . x1dB o
50 kHz L i o R HdB
99 kHz e b =1 dB

17. Source Output Distortion

Source i : i
Frequency ‘ Peak Distortion Value | Specification l
10 kHz R B 1 <60 dBe
100 kHz | _ ; <—40 dBo
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HP 35660A 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 No.

Digital Voltmeter
Model

Serial No.

Other

Other
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Performance Test Record

1. Self Test

Pass

Fali

2. DC Offset

Range Setling

Measured Value
Channel 1

Channel 2

Specification

—-51 dBVrms

<—71 dBVims

-35 dBVrms

<—65dBVrms

3. Amplitude Accuracy and Flatness

Full Scale Accuracy at 1 kHz:

Range AC Calibrator Measured Value
Setting Amplitude Lower Limit Upper Limit Channgl 1 Channel 2 B
—51 dBVims 2.6184 mvrms =51.15 diVrms —~50.85 dBVims
—43 dBVrms _7.0795 mVrms —43.15 dBVrms —-42.85 dBVims
—35 dBVrms 17.783 mvrms —35.15 dBvims —34.85 dBVrms
- 27 dBVrms 44.568 myrms ~27.15 dBVems —26.85 dBVims ]
-11 dBVrms 0.28184 Vrms —11.15 dBVrms -10.85 dBvVIms
1dBVrms ~1.1220 Vrms 0.85 dBVrms 1.15 dBvrms
§ dBvrms 2.8184 Vrms 8.85 dBVrms 9.15 dBvrms
15 dBVrms 8.9125 Vims 18.85 dBVrms 18.15 dBVims
27 dBVims 22387 Vims 26.85 dBVims 27.15 dBVims
Fiatness Relative to 1 kHz:  CHANNEL 1
Ranga AC Calibrator Signal Measured Value Lower Limit Upper Limit
Seﬂin Amplitude Freq_uency _ )
=11 dBVims 0.28184 Vrms 49 kHz - —02d 0.2d8 q
9 dBVrms 2.8184 Vims 49 kHz -0.2dB 0.2 dB ‘
Z7 dBVrms 22.387 Vrms 49 kHz -D2dB 0.2dB
9.dBVims 2.8184 Vims 99 kHz —-0.2dB 0.2 dB .
27 dBVrms 22.387 Vrms 99 kHz ~0.2 dB 0.2 dB
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Performance Test Record

3. (continued)

4. Amplitude Linearity

CHANNEL 2
Range AC Calibrator Signal Measured Value Lower Limit Upper Limit
Selting Amplitude Frequency att kHz
dBVrms
__=11dBVrms 0.28184 Vrms 49 kHz ~-02dB ~02d8
9 dBVrms 2.8184 Vims 49 kHz -0.2 dB 0.2 dB
27 dBVrms 22367Vims  40kHz ~02d8  02d8

Linearity at 1 kHz, + 27 dBV Range

Minimum Phase

AC Calibrator Lower Limit Upper Limit Measured Value
Amplitude Channet 1 Channel 2
7.0785 mVims —72.32 dBVims —37.13 dBVims
35481 mvrms —31.01 dBVrms —-27.37 dBVrms
017783 Vims —15.49 dBVrms —14.53 dBVIms
| 0.88125 Vims ~1.217 dBVrms —0.786 dBvrms B
4.4667 Vrms 12.84 dBVrms 1316 dBVims
3 22.387 Vims 2685dBvyims 27.15 dBVims
5. Amplitude and Phase Match
Frequency Start Range Measurement : Amplitude
Span Frequency Setling Peak Amplitude Minimum Amplitude Limits
6.4 kHz 80 Hz —23 dBVims  +04dB
| i
6.4 kHz 384 Hz 1 d8Vrms ~=04d8
51.2 kHz O Hz 7 dBVrms +0.4 dB -
Measurement Phase Limits
Peak Phase

+10°

+1.0°

+1.8°

6. Anti-alias Filter Response

Signal Affas ) Measured Vaiye Specification
Frequency Frequency Chanrel 1 Channel 2 i
162.144 kiHz 100 kHz <79 dBVims
81.072 kHz 50 kHz < —79 dBVrms
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Performance Test Record

7. Frequency Accuracy

Signal
Frequency Hz Lower Limit Hz Upper Limit Hz Measured Value
100 kHz 99.997 kHz 100.003 kHz
8. Input Coupling Insertion Loss

Channel1 Channe! 2

insertion Loss Specification Insertion Loss Specitication
dc — ac e — ac

<3 dB <3dB

9. Single Channel Phase Accuracy

Relative to external trigger (TTL Level)

Signal Trigger Measured Value
Frequency Slope Lower Limit Upper Limit Channel 1 Channe! 2
10.24 kHz Positive ~-94° -86° B
10.24 kHz Negative 86 © 7 94°

10. Input Impedance

Resistance Measurement:

Range Setting

Lower Limit

Measured Value

| Upper Limit Channel 1 Charne! 2

27 dBvrms 0.900 M 1.100 MO
_ ~ 9dBVms 0,900 MR 1.100 MO
| 11 dBvrms 0.900 MQ 1.100 MO

Capacitance Measurement
Channel 1

Vin = Vrms

Ve = Virms

Channel 1: 100 kHz

-12{ Vin
C=159 . =2
QLY
Channel 1 Specification
Measured Value = pF <100 pF
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Performance Test Record

10. (continued)

Vin =
Ve =

Channel 2. 50 kHz
Vin

Channel 2
Measured Value =

Channel 2

Vims
Vims

c=318""%( L -2)

pF

11. Harmonic Distortion

Specification
<100 pF

Range:1 dBVims

Signai Harmonie Measured Value
Freguency Frequency Channel 1 Channei 2 Specification

. 24.96 kiz 49.92 kHz <~-69 dBVims
| 16.64 kHz 40.92 kHz <69 dBvrms |

49.92 kHz 99.84 kHz < ~69 dBVrms
I 33.28 kHz 99.84 kHz <69 dBvVrms

24.96 kHz 99.84 kHz < —69 dBVrms
19.97 kHz 99.84 khz < 59 dByrms

12. Intermodulation Distortion

Input Amplitudes: —7 dBVrms (—8.02 dBfs)

Input Range: —1 dBVrms

Harmonic Measured Value Specilication
Frequency Channel 1 Channel 2
20.25 kHz __<=T1 dBvVims
| %504z 0 <—71 dBVrms
1&Hz _<-—71dBVims
50KHz <=7t dBvims
10KHz _<—11 dBVrms
79kHz <—71 dBVrms
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Performance Test Racord

13. Noise and Spurious Signal Level

Range: —51 dBVims

Spurious Signals:

Start Frequency Measured Value I Specification
Freguency Span Channel 1 Channet 2
160 Hz 200 Hz <—121 dBvrms
360 Hz . 200 Hz <-121 dBVrms
560 Hz 260 Hz < =121 dBVrms
760 Hz 200 Hz <~121 dBVrms
_____ 1.28 kHz 1.6 kHz B <121 dBVrms
 24kHz L e <121 dBVrms
30 kiz 1.6 ¥Hz <—121 dBVms
34.2 Kz 1.6 kHz <—121 dBvims
L 49tz 16Kz <121 dBVrms
ek 1.6 kHz <—121 dBVims
68 kHz 1.6 kHz <—121 dBVims
| T4 kHz 1.6 kHz <—121 dBVims
N 76 kHz 1.6kHz _<~121 dBVims
 92kHz 1.6 kHz <~ 121 dBVrms
100 kHz 1.6 kHz <121 dBVrms
Noise Level:
Range: —51 dBVrms
Start Frequency Measured Value Specification
Frequency Span Channel 1 Channel 2
160 Hz 12.8 kHz <-130dBVWWHz
1.2 ktiz 50 kHz __<-140dBWHZ
128kH 100 kHz < —140 dBWFZ

14. Cross Talk

Measurement

Measured Value

Specification

Channel 2 - to — Channel 1

<—121 gBVrms

Channel 1 - to — Channel ?

<121 dBVrms

Source — to — [t

<121 dBVrms
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Performance Test Record

15. Source Residual Offset

Meascred Value

Source Level Vpk Lower Limit Upper Limit
0.00125V -8.075mV ‘ BO07%5mv
Y ) . ~308.0mv 308.0 my

16. Source Amplitude Accuracy and Flatness

Amplitude Accuracy at 1 kHz:

Securce Amplitude
i Measured Value

Source Level Range Setling Lower Limit Upper Limit
Vpk Vpk Vok Vpk
|
0.1V oy gsomvy 104 mV ’
- L3V 3v e 288V 312V
8V av 4.8Y L8RV

Flatness Relative to 1 kHz:

17. Source Output Distortion

Signal Measured Relative Amplitude
Frequency Value Limits .
 1kHz - i
U
10 kHz %148 .
50 kHz +1 dB
99 kiiz 18

Source

Frequency Peak Distortion Value Specification :
10 kHz <—60 dBc

100 kHz <-40dBe —

18. Source Output Resistance

R1 =
Vi = Vrms
V2 = Vrms
V2 — V1
R =1 (2=11)
Specification
Measured Value = Q <50
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Operation Veritication Tests
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, AUTCCAL is ON, do not turn it off.

1. Press the HP 35660A keys as follows:

<< Presst >

<< Special Fetn >
[ SELF TEST ]
[ TEST LOG ]
[ RETURN ]
[ CLEAR TEST LOG ]
[ 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 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 VIl — Service: Assembly Level
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Cperation Verification Tests
and Performance Tests

2. DC Response

This test measures the level of residual de offset generated within the HP 35660A.

Procedure

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

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

2. Press the HP 35660A keys as follows:

< Preset >

< Format >
[ UPPER/LOWER ]

< Meas Type >
[ 2 CHANNEL 51.2 kHz ]

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

< Freg >
[sPAN]< 3> < > <2 >[kHz)

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

< Active Trace > ( this activates trace B )

< Meas Data >
[ SPECTRUM CHANNEL 2 ]

< Active Trace >( this activates trace A)

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

Range
Setting

—-51 dBVrms
—-35dBVrms

a. Press the HP 35660A keys as follows:

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

< Start >

< Marker >
[ COUPLED ON/OFF] [ X ENTRY] < O > [Hz]

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

c. 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

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 lll — Adjustments
DC Input Offset Adjustment
ADC Offset and Reference Adjustment

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

A3 input 1
A4 Input 2/ADC
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Operation Verification Tests
and Performance Tests

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 Alf tests must be performed with Automatic Calibration ON. When the instrument
powers up, AUTCCAL 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 CALIBRATOR Y SYNTHESZER
REAR PANEL VIEW . % i - P =
i T L . .
i - - iyl Lo = ol
f a ‘W é J_/“ -W\\ § - N
i | A R
‘ ‘ | o O A0
e ] N .
| 1]
1 Pl evoeng
[ o [N . / CHAN A
; \
! ‘ _ DYNAMIT SIGNAL AN
_ FRONT PANEL VIEW - T i
‘ e RN
o T =
| S ‘ | R Y
i <‘ - . : : ;%ﬂ ] W 3 ;
b ° J ‘ | ‘ LH‘ T o
- . : Lo T
| e el - — - CHAN
.L@@@@mmz_m |
A N ————— e CHAN 7
| L= et | D v
L jouTRuT =
i J EOURTE el |
GROUND o
CONMECTION ——— L ‘
ONLY

QNC/DUAL. BANANA




Operaticn Verification Tests
and Performance Tests

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

Frequency Synthesizer AC Callbrator:

Mode .......... ...t 2 Channel Frequency ................ 1 kHz

Function ................... Sine Wave Amplitude ................ 2.8184 mVrms

Frequency (ChanA).......... 1 kHz Voltage .. .. ... F OFF

Amplitude (Chan A) ..........0.5 Vrms Error ... . %

Phase ..................... 0° Vemier ................... 0

dcOffset ................... ov Mode .................... OFPER

Modulation .............. ... OFF Comtrol ................... LOCAL

SWeEeD ........ i OFF Phaselock ............... ON
Sense.................... INTERNAL

3. Press the HP 35660A keys as follows:

< Preset >

< Format >
[ UPPER/LOWER ]

< Meas Type >
{ 2 CHANNEL 51.2 kMz ]

< Active Trace > ( this activates trace B)

< Meas Data >
[ SPECTRUM CHANNEL 2 ]

< Active Trace >( this activates trace A )

< Freq >
[SPAN] <1> <. > <6>[kHz]
[ CENTER] <1 > [kHz]

< Input >
[ CHANNEL 1 SETUP ] { AC/DC ]
[ RETURN ]
[ CHANNEL 2 SETUP ] [ AC/DG ]

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

<< Marker >
[ COUPLED ON ]
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Operation Verification Tests
and Performance Tests

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

Use for Performance Test

Use for Operation Verification

Range AC Calibrator
Setting Amplitude
~51dBVIms | 2.8184 mVrms
~43 dBVrms 7.0795 mvVrms
—35 dBVrms 17.783 mVrms
—27 dBVrms 44 668 mVrms
—-11 dBVrms 0.28184 Vims
1 dBVrms 1.1220 Vims

9 dBvVrms 2.8184 Vrms
19 dBVrms 8.9125 Vims
27 dBVIms ‘ 22.387 Vrms

a. Press the HP 35660A keys as follows:

< Input >
[ 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,
c. Press the HP 35660A keys as follows:
< Start >

< Scale >
[ 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 klHz. For

each range listed below, perform steps a through m:

Measurement | Range J Signal . AC Calibrator
Type : Setting | Frequency Amplitude
2 CHANNEL - —11dBVrms . 49 kHz 0.28184 Vrms
2 CHANNEL g dBVrms | 49 kHz { 2.8184 \irms
2 CHANNEL ' 27dBVrms | 49 kHz ! 22.387 Vrms
1 CHANNEL 9dBVrms | 99 kHz 2.8184 Vrms
1 CHANNEL ¢ 27dBVrms | 99 kHz ; 22.387 Vrms

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

< Meas Type > (to measurement type in table)

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

< Freq >
[CENTER] < 1 > [kHz]

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

< Marker >
{ MARKER TO PEAK I[ OFFSET ]
{ OFFSETON J{ OFFSET ZERC ]

<< Active Trace >
[ OFFSETON ]
[ OFFSET ZERO ]

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

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

< Start >

< Marker >
[ MARKER TO PEAK ]



Operation 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 a
qualified service technician see the following sections in the HP 35660A Service Manual:

Section I — Adjustments
Second Pass Gain Adjustment
ADC Offset and Reference Adjustment
Filters Flatness Adjustment
Common Made Rejection Adjustment

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

A3 Input 1
A4 Input 2/ADC
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Operation Verification Tests
and Performance Tests

4. Amplitude Linearity

This test determines the amplitude linearity for both channels of the HP 35660A. 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 instrument
powers up, AUTOCAL is ON, do not turn 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 CALIBRATOR TPHASE LG |
‘ NPUT |
J REAR PANEL VIEW |
I ——
N 1y
e .7‘.
| ; l \I !
| ‘ e 1 ¥
; i i
l s i
| — |l
..... i BNC/BNC g
i J S e CHAN 4
;
! DYNAMC SIGRAL .t“«?‘-."ALY\’FC{
J FRONT PANEL VIEW
;
I
1
| ®
H N
E ©® © “’33 . R - JL— e
: \) @ 2 | ; - * 4— CHAM 2
| = E = u; 5 ‘
E ouTpUT | e g 3 v
i SDURCE | J
ek [ \‘”ﬁ EQUAL
|| 7 LENGTH
\ BNCIBNC

GROUND 1] .

CONNECTION —— _

ONLY . } ‘k\‘ﬁ BNC 3EE

= - F TO F BARREL

\_ENC."DUAL BAMNAMA




Operation Verification Tests
and Performance Tests

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

Frequency Synthesizer:

Mode ..................... 2 Channel Control .. ..
Function .................. Sine Wave Phase Lock
Frequency (ChanA) ......... 1 kHz Sense .....
Amplitude (Chan A) ......... 0.5 Vrms Mode .....
Phase .................... 0° Frequency .
dcOffset .................. ov Amplitude . .
Modulation ................ OFF

SWeep .. ... OFF

3. Press the HP 35660A keys as follows:

< Preset >

< Format >
[ UPPER/LOWER 1

< Meas Type >
[ 2 GHANNEL 51.2 kHz ]

< Active Trace >{ this activates trace B)

< Meas Data >
[ SPECTRUM CHANNEL 2 ]

< Active Trace >( this activates trace A)

< Freq >
[SPAN] <1> < . > <6> [kHz2]
{CENTER] < 1 > [kHz]

< Marker >
[ COUPLED ON/OFF] < { > [ kiz]

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

< Input >
[ CHANNEL 1 RANGE] < 2> < 7> [dBVims ]
[ CHANNEL 1 SETUP ] [ AC/DG T { RETURN ]
[ CHANNEL 2 RANGE] < 2> < 7> [dBvims ]
[ CHANNEL 2 SETUP] [ AC/DC J [ RETURN ]

AC Calibrator:

............... 7.0795 mvVrms



QOperation Verffication Tests
and Performance Testis

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

AC Calibrator amplitude

7.0795 mVirms
35.481 mvVrms
017783 Vrms
0.89125 Vrms
4.4667 Vrms
22.387 Vrms

a. Set the ac Calibrator to the amplitude in the table.
b. Press< Start >on the HP35660A.

c. 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
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 35660A Service Manuai:

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

Section Vil — Service: Assembly L evel
One or more of the following is the most likely cause of the
analyzer's tailure:

A3 Input 1
A4 Input 2/ADC
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Operation Verification Tests
and Performance Tests

5. Amplitude and Phase Match

This test measures the amplitude and phase between channels 1 and 2. An identical signal is
input to both channels (using the HP 35660A’s source), and measured to verify that the
amplitude and phase are approximately the same for both channels.

Procedure

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

1. Connect the test equipment as shown in the following illustration. The cables
to channel 1 and channel 2 must be equal length. For specific information
about required test equipment see Table 3-3.

DYNAMIC SIGNAL ANALYZER

- W]
T e I
C 7] - proseem
‘ ==l Sa
— JSdd] D050
= Jaaa e
T s
4
[ . ] CHAN 1
wa_m o®oef— tHan 2
_/ EQUAL
SOURCE «— LENGTH
BNC/BNC
BNC/BNC &B“E TEE

F TO F BARREL
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Operation Verification Tests
and Performance Tests

2. Press the HP 35660A keys as follows:

< Preset >

< Format >
[ UPPER/LOWER ]

< Meas Type >
[ 2 CHANNEL 51.2 kHz ]

< Window >
[ UNIFORM ]

< Input >
[ CHANNEL 1 SETUP ] [ AG/DG ] [ RETURN ]
[ CHANNEL 2 SETUP ] [ AC/DC ]

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

< Source >
{ SOURCE ON/OFF } [ PERIODIC CHIRP ]

< Trigger >
[ SOURCE TRIGGER ]

< Meas Data >
[ FREQUENCY RESPONSE ]

< Scale >
[ CENTER REFERENCE }J< 0 >[ dB ]

< Active Trace >{ this activates trace B )

< Meas Data >
[ FREQUENCY RESPONSE |

< Trace Type >
[ PHASE ]

< Active Trace > ( this activates trace A )

3. For each of the frequency settings shown, perform steps a through h to
measure the amplitude match:

Frequency Start Range Source
Span Frequency Setting Level
6.4 kHz 80 Hz —23 dBVrms - —23 dBVrms
6.4 kHz 3.84 Hz i i dBVrms 1 dBVrms
51.2 kHz OHz ‘* 7 dBVrms 7 dBVrms
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Operation Verification Tests
and Perfermance Tests

a. Press the HP 35660A keys as follows:

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

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

< Source >
[ LEvEL ] (to source level in table)

< Start >
When the average is complete press:

< Marker >
[ MARKER TO PEAK ]

. 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 ]

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

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

< Marker >
[ MARKER TO PEAK ]

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

. Press the HP 35660A keys as follows:

< Marker >
[ MARKER TO MINIMUM ]

< Active Trace > ( this activates trace A )

. Record the “B Marker Y:” reading on the test record as the minimum
phase measurement.
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Operation Verification 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 35660A Service Manual:

Section Il — Adjustments
Second pass Gain Adjustment
ADC Offset and Reference Adjustment
Filters Flatness
Common Mode Rejection Adjustment

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

A3 Input 1

A4 Input 2/ADC
A1 Digital Processor
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Operation Verification Tests
and Performance Tests

6. Anti-Alias Filter Response

This test measures the ability of the 50 kFlz and 100 kHz low pass anti-alias filters to reject
frequencies caused by aliasing. Alias frequencies occur when the difference of the input
signal 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 turn it off.
NOTE The HP 35660A may produce some spuricus signals in the 0 to 100 kMz span.
Ignore signals at frequencies other than those listed in the table when performing
this test.
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Operation Verification Tests
and Performance Tests

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

DYNAMIC SIGNAL ANALYZER

FREQUENCY SYNTHESIZER — @D e
JR—
[ IR — s o
T — daaa So0
e = = (N 0 [ttt A A R JUN S A N} oA dd3
IR j—{Jj @ b = 1333 ..u..u4j
Fts i LR LA S| - i
» 00T e B3 A= e
I O qo s OA Tt CHAN 2

50 OHM
FEEDTHROUGH ;
TERMMNATION ja

BNC/BRC

2. Configure the instruments as follows:

Frequency Synthesizer:

Mode ............... ... ... .. ..., 2 Channel
Function ... ... ... ... SINE WAVE
Frequency (Chan A} ................ B0 kHz
Amplitude (ChanA) ................ 354.8 mVrms
Phase ........................... 0

deOffset ......................... ov
Modulation ................... ... OFF

SWeeD .. ... CFF
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Operation Verification Tests
and Performance Tests

3. Press the HP 35660A keys as follows:

< Preset >

< Format >
f UPPER/LOWER ]

< Input >
[ CHAMNEL 1 RANGE 1< =9 >[ dBVims ]
{ CHANNEL 1 SETUP ] [ AC/DC ] [ RETURN ]
[ CHANNEL 2 RANGE 1< +9 >[ dBVims ]
[ CHANNEL 2 SETUP } [ AC/DG ]

< Window >
[ HANNING ]

< Freq >
[SPAN]<1>< . ><6> [kHz]
[CENTER]< 8> < 0> [kHz]

< Marker >
[ MARKER TO PEAK ]

4. Adjust the amplitude of the frequency synthesizer until the Y marker reads
—9 0.1 dBVrms.

5. Set the frequency synthesizer to 162.144 kHz.
6. Press the HP35660A keys as follows:

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

< Freq >
[START]< 9 >< 3 > kHz ]

< Start >

< Scale >
[ AUTO SCALE ]

< Marker >

<1><0><0>[kHz]
7. Record 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



Operation Verification Tests
and Performance Tests

9. Press the HP35660A keys as follows:

< freq >
[GENTER] < 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 ]

< Active Trace > ( this activates trace B)

< Scale >
[ AUTO SCALE ]

< Marker >
[ COUPLED ON/OFF] <85> < 0> [kHz]

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 Hl — Adjustments
Filters Flatness Adjustment

Section Vil — 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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7. Frequency Accuracy

Operation Verification Tests
and Performance Tests

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 turn 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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o AN i § J e g

I ] q O D = o dOo *o |

CHAN A G

S50 DHM E

FEEDTHROMGH 7 |

TERMIATION H

| BNC/BNC TJ
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Operation Verification Tests
and Performance Tests

2. Configure the instruments as follows:

Frequency Synthesizer:

Mode ................ ... ....... 2 Channel
Function ......................... Sine Wave
Frequency (ChanA) ................ 100 kHz
Amplitude (Chan A) ................ 1 Vrms
Phase ........ ... ... . L. 0°
deOffset ........ ... ... ... ... .. ov
Modulation ....................... CFF
SWEEP .. ... OFF

3. Press the HP 35660A keys as follows:

< Preset >

< Input >
[ CHANMEL 1 RANGE J< 1 >[ dBVrms ]
F CHANNEL 1 SETUP ] [ AC/DC ] [ RETURN ]

< Freq >
[SPANI<i1><0><0>]Hz]
[CENTER] <1 ><0>< 0> [kHz ]

< Window >
[ HANNING ]

< Average >
[ AVERAGE ON/OFF ] [ NUMBER AVERAGES J< 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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Operation Verification Tests
and Performance Tests

If This Test Fails

1f 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 lll — Adjustments
Frequency Reference Adjustment

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

A1 Digital Processor

3-29



Operation Verification Tests
and Performance Tests

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 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.

DYNAMIC SIONAL ANALYZER

FREQUENCY SYNTHESIZER
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!
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pe——r
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-
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TERMINATION
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7
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Operation Verification Tests
and Performance Tests

2. Configure the instruments as follows:

Frequency Synthesizer:

Mode ... . s 2 Channel
Function ... ... oe oo Sine Wave
Frequency (ChanA) .......... ... ... 1 Hz
Amplitude (ChanA) .. ............... 1 Vrms
Phase ........c.c. i, ae°
deOffset ... ... .o e ov
Modulation........................OFF
SWEBD ...t OFF

3. Press the HP 35660A keys as follows:

< Preset >

< Format >
[ UPPER/LOWER ]

< Meas Type >
[ 2 CHANNEL 51,2 kHz ]

< Window >
[ HANNING ]

< Input >
[ CHANNEL 1 RANGE ] < 1 > [ dBvrms ]
[ CHANNEL 1 SETUP ] [ AC/DG J [ RETURN ]
[ CHANNEL 2 RANGE] < 1 > [ dBVrms ]
[ CHANNEL 2 SETUP ] [ AC/DC ] [ RETURN ]

< Freq >
[SPAN]< it > <D >< 0 >[Hz]

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

< Active Trace >( this activates trace B)

< Meas Data >
[ SPECTRUM CHANNEL 2 ]

< Start >

< Scale >
[ AUTO SCALE ]

< Active Trace >{ this activates trace A)

< Scale >
[ AUTO SCALE |

< Marker >
[ COUPLED ON/CFF] <1 > [Hz]
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4. Measure the relative value between ac and dc 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 1
[ OFFSET ON ][ OFFSET ZERC |

< Active Trace > ( this activates trace B)
[ OFFSET ON 1[ OFFSET ZERO ]

b. Press the HP 35660A keys as follows:

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

< Start >

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

d. Record the “B Marker Y:” 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:

A3 Input 1
A4 Input 2/ADC
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9. Single Channel Phase Accuracy
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and Performance Tests

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.

Procedure

NOTE

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

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

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.
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2. Configure the frequency synthesizer as follows:

Frequency Synthesizer:

Mode........................ .... 2 Channel
Function ......................... Square Wave
Frequency {ChanA) ................ 1024 kHz
Amplitude (Chan A) ................ 1.122 Vrms
Phase ............. ... ... vt 0°

deOffset ......................... ovdc
Modulation ....................... OFF

Sweep ... ... . OFF

3. Press the HP 35660A keys as follows:

< Preset >

< Format >
[ UPPER/LOWER ]

< Window >
[ UNIFORM ]

< Meas Type >
f 2 CHANNEL 51.2 kHz ]

< Freq >
[SPAN] < 1> < . > <6 > [kHz]
[CENTER] < 1> < 0> <, > <2> <4> [kHz]

< Input >
[ CHANNEL 1 RANGE ] < 1 > [ dBVrms ]
[ CHANNEL 1 SETUP ] [ AC/DC ] [ RETURN ]
[ CHANNEL 2 RANGE] < 1> [dBvims]
[ CHANNEL 2 SETUP ] [ AC/DG ]

< Trigger >
[ EXTERNAL TRIGGER ]

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

< Trace Type >
[ PHASE ]

< Active Trace > (this activates trace B)

< Meas Data >
[ SPECTRUM CHANNEL 2 ]

< Trace Type >
[ PHASE ]
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<< 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

Positive
Negative

< Trigger >
[ TRIGGER SET P ]
[ SLOPE POS/NEG | (to trigger slope in table )

< Start >

c. 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
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 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;

A1 Digital Processor

A3 Input 1
A4 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 directly 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 4332A) can be used 10 measure the
input capacitance directly.

Procedure

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

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.
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2. Configure the digital voltmeter as follows:

Digital Voltmeter

Function . ......... .o, 2 WIRE k{2
Range ..... ... ... i AUTO
THGGEr .. INTERNAL
SampleRate ............ ... .. MAXIMUM
HighResolution .. .................. ON
AutoCal .......... . o ON

3. Press the HP 35660A keys as follows:

< Preset >

< Meas Type >
[ 2 CHANNEL 51.2 kHz ]

< Input >
[ CHANNEL 1 SETUP ] EAC/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 dBVrms
9 dBVrms
—11 dBVrms

Press the HP 35660A keys as follows:

< Input >
[ CHANNEL 1 RANGE ] (to each range setting above)
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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 dBVrms
9 dBVrms
—11 dBVrms

Press the HP 35660A keys as follows:

< input >
[ CHANNEL 2 RANGE ] (to each range setting above)

6. Connect the test instruments as shown below:
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7. Set the frequency synthesizer as follows:

Frequency Synthesizer:

Mode . o 2 Channei
Function .. .. ..o Sine Wave
Frequency (ChanA) .............. .. 100 kHz
Amplitude (Chan A) ............. .. .. 1Vrms
Frequency {ChanB) ................ 50 kHz
Amplitude (ChanB}................. 1Vms
Phase .. ....... .. i e Qs
doeOffset .. ... o i 0Vdc
Modulation . ... ... ... .o OFF
SWEBD .. e OFF

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

< Meas Type >
[ 1 CHANNEL 102.4 kHz ]

< Format >
[ UPPER/ALOWER ]

< Window >
[ FLATTOP ]

<< lnput >
[ CHANNEL 4 RANGE]< - > < 1 >< 3> [dBVims]

< Freq >
[sPANI< 1> <. >< 6 >[kHz]
[CENTER]<1>< 0> < 0> [ kHz]

< Start >

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

< Trace Type >
{ LINEAR MAGNITUDE ]

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

< Start >
< Marker >

<1><0>< 0> [kHz ]

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

a. Press the HP 35660A keys as follows:

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

< Start >

b. Record the “A Marker Y:” 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 >
F 2 CHANNEL 51.2 kHz ]

< Active Trace > (this activates trace B)

< Meas Data >
[ SPECTRUM CHANNEL 2 ]

< |nput >
[ CHANNEL 2 RANGE]< -> < 1> < 3> [dBvims]

< Freq >
[sPAN]< 1> <.> < 6> [kHz]
[CENTER]< 5> < 0> [kHz]

< Trace Type >
{ LINEAR MAGNITUDE ]

< Scale >
[ VERTICAL UNITS J [ Vrms T [ AUTO SCALE ]

< Slart >

< Marker >
<H5E>< 0> [KHz ]

b. Record the “B Marker Y:” amplitude reading (in Vrms) on the test record
for channel 2 (V¢ position).
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11. Remove the 100 k(} resistors from the channel 2 signal path and connect the
BNC cable with the 500 termination directly 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 > [ dBvrms ]

< 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 capacitance:

Formulas:
Channel 1: 100 kHz

c=159""2( Y0 _2)

Channel 2: 50 kHz
C=31.8""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 35660A Service Manual:

Section lll — Adjustments
None

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

A3 Input 1
A4 Input 2/ADC
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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 49 kHz (for
channel 2) or 99 kHz (for channel 1) are input to the HP 35660A. The amplitude of the
harmoniec frequency is then measured and compared to specifications.

Procedure

NOTE

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

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

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.
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2. Configure the frequency synthesizer as follows:

Frequency Synthesizer

Mode ..... ... .. 2 Channel
Function....................... ... SINE WAVE
Frequency {ChanA) ............. ... 24.96 kHz
Amplitude (Chan A) . ............. ... 1.12Vrms
Phase ......... ... oo, 0

dcOffset .............. .. ........ ov
Modulation............ ... ..., .... OFF
SWEBD .. .. OFF

NOTE

This test requires a low distortion synthesizer with harmonic distortion
= —70dBc.

3. Press the HP 35660A keys as follows:

< Preset >

< Format >
[ UPPER/AOWER ]

< Meas Type >
[ 2 CHANNEL 51.2 kHz |

< lnput >
[ CHANNEL 1 RANGE ]< 1 >[ dBvrms }
[ CHANNEL 2 RANGE ]<¢ 1 >[ dBVrms ]
[ CHANNEL 1 SETUP } [ AC/DC ] [ RETURN ]
[ CHANNEL 2 SETUP ] [ AC/DC ]

< Window >
[ HANNING ]

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

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

< Active Trace >{ this activates trace B )

< Meas Data >
[ SPECTRUM CHANNEL 2 ]

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

< Active Trace >( this activates trace A )

< Marker >
f COUPLED ON/QFF ]
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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 49.92 kHz
1 CHANNEL 49.92 kHz 2nd 99.84 kHz
1 CHANNEL 33.28 kHz 3rd 99.84 kHz
1 CHANNEL 24.96 kHz 4th 99.84 kHz
1 CHANNEL 19.97 kHz 5th 99.84 kHz

a.

b.

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

< Average >
[ AVERAGE ON/OFF ]

< Marker > { Marker to Peak ]

. Adjust the amplitude of the frequency synthesizer until the Y Marker

reading reads 1 =0.1 dBVrms.
Press the HP 35660A keys as follows:

< Average >
[ AVERAGE ON/OFF ]

< Start >

< Marker > (to harmonic frequency in table)

Record the “A Marker Y:” amplitude reading on the test record as the
harmonie frequency amplitude for channel 1.

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

5. Press the HP 35660A keys as follows:
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For each of the 1 CHANNEL measurements listed in the table in step 4,
perform steps a through e:

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

< Average >
[ AVERAGE ON/OFF ]

< Marker > [ Marker to Peak ]

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

. Press the HP 35660A keys as follows:

< Average >
[ AVERAGE ON/OFF )

< Sfart >

< Marker > (to harmonic frequency in table)

. 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 356604 Service Manual:

Section Il - Adjustments
2nd Pass Gain Adjustment
ADC Offset and Reference Adjustment

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

A3 Input 1
A4 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 are 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 All tests must be performed with Automatic Calibration ON. When the instrument
powers up, AUTOCAL is ON, do not turn it off.

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

FREGUZNIY SYNTHISIIZR
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“““““ S f/a PN 3
1 s HEH
— —_I—J— Py - —, et
P S ] <.;;"3 «.ﬁ

;
BNC/BNG L.

NOTE If the “COMBINED" mode is used on the HP3326A, use output from CHAN A with
one 500 termination instead of the 100 k(2 series resistors.
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2. Configure the frequency synthesizer as follows:

Frequency Synthesizer:

Mode ... . o Two-Tone
FUNCHOM . . e e e SINE WAVE
Frequency (ChanA) ................ 10 kHz
Amplitude (Chan A) ................. 0.5Vrm
Frequency (ChanB) ................ 10.25 kHz
Amplitude (ChanB) ................ 0.5Vrm
Phase.......... .. oot 0]

dcOffset ...... ... .. ... .. ov
Modulation.................... ..., OFF

SWEED ... e OFF

3. Press the HP 35660A keys as follows:

< Preset >
< Format >
[ UPPER/LOWER ]

< Meas Type >
[ 2 CHANNEL 51.2 kHz ]

< Input >
{ CHANNEL 1 RANGE] < 1 >[ dByims ]
[ CHANNEL 1 SETUP ] [ AC/DC 1 [ RETURN ]
[ CHANNEL 2 RANGE }< -1 >[ dBvrms ]
[ CHANNEL 2 SETUP ] [ AC/DC ]

< Window >
[ HANNING ]

< Freq >
[oPAN]<8><0><0>]Hz]

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

< Active Trace >( this activates trace B)

< Meas Data >
[ SPECTRUM CHANHNEL 2]

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

< Active Trace > ( this activates trace A)

< Marker >
[ COUPLED ON/OFF ]

< Average >
[ NUMBER AVERAGES ] < 1 > < 6 >[ENTER]
[ FAST AvG ON/OFF ]
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4. For the 2 Channel measurements listed below, perform steps
a through f:

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

Measurement Input Signals Intermodilation
Type F1 F2 Frequency
2 CHANNEL 10 kMz 10.25 kHz 20.25 kHz
30.50 kHz

b. Press the HP35660A keys as follows:

< Average >
[ AVERAGE ON/OFF ]

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

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

c. Adjust the amp]itﬁde of the synthesizer’s channel A until “A Marker Y:"
and “ B Marker Y:” equals —7 +0.100 dBVrms.

d. Press the HP35660A keys as follows:

< Freq >
[ 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 Y:”
and “B Marker Y:"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 ON/OFF ]

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

< Stfart >

< Marker > (to intermodulation frequency in table)

(2) Record the “A Marker Y:” reading on the test record for the
channel 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 Signals intermodilation
Type F1 F2 Frequency
2 CHANNEL 48 kHz 49 kHz | 1 kHz
: 50 kHz

5. To make the 1 CHANNEL measurements, press the HP 35660A keys
as follows:

<< Meas Type >
[ 1 CHANNEL 102.4 kHz ]

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

Measurement input Signals Intermodilation
Type F1 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 a
qualified service technician see the following sections in the HP 35660A Service Manual:

Section Il — Adjustments
Second Pass Gain Adjustment
ADC Offset and Reference Adjustment

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

A3 Input 1
A4 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 All tests must be performed with Automatic Calibration ON. When the instrument
powers up, AUTOCAL is ON, do not turn it off.

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.
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2. Press the HP 35660A keys as follows:

< Preset >

< Format >
f UPPER/LOWER ]

< Meas Type >
[ 2 CHANNEL 51.2 kHz ]

< fnput >
[ CHANNEL 1 RANGE] < + > <5 >< 1 >[dBVims ]
[ CHANNEL 2 RANGE 1< + > < 5 >< 1 >[dBVims]
F CHANNEL 1 SETUP] [ AC/DC ] [ RETURN ]
[ CHANNEL 2 SETUP ] [ AC/DC ]

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

< Active Trace >( this activates trace B )

< Meas Data >
[ SPECTRUM CHANNEL 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 kMz 1.6 kHz
1 CHANNEL ' 61 kHz 1.6 kHz
1 CHANNEL . 74 kHz 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

< Scale >
[ AUTO SCALE ]

< Marker >
[ MARKER TO PEAK ]

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

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

< Active Trace >( this activates trace B )

< Scale >
[ AUTO SCALE ]

< Marker >
[ MARKER TO PEAK ]

< Active Trace >( this activates trace A)

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

4. Press the HP 35660A keys as follows:

< Meas Type >
[ 2 CHANNEL 51.2 kHz ]

<< Meas Data >
{ PSD CHANNEL 1]

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

< Active Trace >( this activates trace A)

3-52



Operation Verification Tests
and Performance Tests

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

Measurement Start : Frequency
Type Frequency | Span

2 CHANNEL 160 Hz 12.8 kHz

2 CHANNEL 1.28 kHz I 51.2kHz

1 CHANNEL 1.28 kHz 102.4 kMz

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

< Scale >
[ AUTO SCALE ]

< Marker >
[ MARKER TO PEAK ]

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

measured value.

c. When a 2 CHANNEL measurement is done, press the HP 35660A keys

as follows:

< Active Trace >{ this activates trace B )

< Scale >
[ AUTO SCALE ]

< Marker >
{ MARKER TO PEAK ]

< Active Trace > ( this activates trace A)

d. When a 2 CHANNEL measurement is done, record the “ B Marker ¥2”
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 356604 Service Manual:

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

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

Check instrument screws are tight
A3 Input 1

A4 Input 2/ADC

A1 Digital Processor
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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 turn it off.

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.
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2. Configure the frequency synthesizer as follows:

Frequency Synthesizer:

Mode ............. ... ..o i, 2 Channel
Function ............. ... ... ..., SINE WAVE
Frequency ...........ccviinnenn, 49 kHz
Amplitude . ............... ... 2.82Vrms
Phase .......... ..ot 0

deOffset ... ... ... ... .. . ov
Modulation ................... .... OFF
SWEEBD .. .. e OFF

3. Press the HP 35660A keys as follows:

< Preset >

< Format >
[ UPPER/LOWER ]

< Meas Type >
[ 2 CHANNEL 51.2 kHz ]

< Window >
[ HANNING ]

< lnput >
[ CHANNEL 1 RANGE] < > <5> < 1> [dBYrms]
[ CHANNEL 2 RANGE ] < 9 > [ dBVrms ]
[ CHANNEL 1 SETUP ] [ AC/DG ] [ RETURN ]
[ CHANNEL 2 SETUP ] [ AC/DC 1

< Freq >
[sPAN] < 1> <. > < 6> [kHz]
[ CENTER] < 4> < 9> [kHz]

< Active Trace >( this activates trace B)

< Meas Data >
[ SPECTRUM CHANNEL? ]

NOTE During this test the “Ovl” indicator may be on until the setups are completed. 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 ON/OFF] < 4 > < 9> [ kHz]

< Scaije >
[ AUTO SCALE ]

< Active Trace >( this activates trace A)
[ AUTG 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 ]

< Start >

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

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

< Input >
[ CHANNEL 1 RANGE] < 9> [ dBvrms ]
[CHANNEL 2 RANGE] < + > <85> < 1> [dBVrms]

< Start >

< Scale >
[ AUTO SCALE ]

< Active Trace > ( this activates trace B)
[ AUTD 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 illustration. For specific
information about required test equipment see Table 3-3.
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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 ] < 9> [ dBVims ]
[CHANNEL 2 RANGE] < + > <85> < 1> [dBVims]

< Souwce >

[ SOURCE ON/CFF JELEVEL] < 8> [dBVims]
[SINE FREQENTRY] < 4> < 8> [kHz]

< Average >
[ GN/OFF ]

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

< Source > ‘ _
[LEVEL] (Use << » > <=_>> arrow keys to adjust source level)

¢. Press the HP 35660 keys as follows:

< Average >
[ Average ON/OFF ]

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

d. Record the “B Marker Y:” 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 35660A Service Manual:

Section lll — Adjustments
None

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

Check that instrument screws are tight.

A3 Input 1
A4 input 2/ADC
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15. Source Residual DC Offset

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

Procedure

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

NOTE
powers up, AUTOCAL is ON, do not turn it off.

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

DY NMAMID TOMA, ANALY SR
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2. Configure the digital voltmeter as follows:

Digital Voltmeter:

FUNCHON .. .. i e e deV
Range ... ... ... .. . AUTO
TAGOEr v e INTERNAL
SampleRate ...... ... ... ... MAXIMUM
High Resolution .. .................. ON
AuwoCal ..... ... ... ON
3. Press the HP 35660A keys as follows:
< Preset >
< Source >
[ SOURCE ON/OFF] [ SINE FREQ ENTRY ] < 1> < 0> < (> [kHz]
[LEVEL] <. > <0> <0> <1> <2> <5> [V]
4. Record the digital voltmeter reading on the test record for the 1.25 mV setting.
5. Press the HP 35660A keys as follows:

[LEVEL] < 5> [V]

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

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 lll - Adjustmeants
Nane

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

A1 Digital 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 not tum it off,

1. Connect the test equipment as shown in the following illustration. For specifie
information about required test equipment see Table 3-3.
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2. Press the HP 35660A keys as follows:

< Preset >

< lnput >
[ CHANNEL 1 SETUP ] [ AC/DG ] [ RETURN ]
[ CHANNEL 2 SETUP ] [ AC/DG ]

< Freq >
[sPAN] < 1> <. >< 6> [kHz]
[CENTER] < 1 > [ kHz ]

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

< Source >
[ SOURCE ON/CFF ]
[ SINF FREQ ENTRY ] < 1 > [ KkHz]

< Trace Type >
[ LINEAR MAGNITUDE ]

< Scale >
[VERTICALDIV] <1 > <V >

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

Source Level ‘ Range Setting
65 RY ‘ a1V
3V : 3V
5V j 5V

a. Press the HP 35660A keys as follows:

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

< Source >
[ LEVEL T (to source level in table)

< Start >

< Marker >
< 1> [kHz]

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:

< lnput >
[ CHANNEL 1 BANGE] < 1> < 1> [dBVrms]

< Trace Type >
[ LOG MAGNITUDE ]

< Source >
[LEVEL] <5> [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 kHz. Follow the steps first to
measure the amplitude at 1 kHz, then to measure the amplitude at the test
frequency. Perform steps a through c:

Source Frequency

10 kMHz
50 kHz
89 kHz

a. Press the HP 35660A keys as follows:

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

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

< Start >

< Marker >
{ MARKER TO PEAK ]

b. Record the “A Marker Y:” 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 lll — 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
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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 turn it off.

1. Connect the test equipment as shown in the following illustration. For specific
information about required test equipment see Table 3-3.
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2. Press the HP 36660A keys as follows:

< Preset >

< Scale >
[ VERTICAL/OW] <1 > < 5> [dB]

< Freq >
[START] < 1> [KHz]

< lnput >
[ CHANNEL t SETUP ] {AC/DC ] [ RETURN ]
[ CHANNEL 2 SETUP T [ AC/DC ]

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

< Source >
[ SOURCE ON/OFF ]
[SINEFREQENTRY ] <« 1> < 0> [kHz]
[LEVEL] < 5> [V]

< Start >
< Input >

< Scale >
[ AUTO SCALE |

< Marker >
<1> < 0> [kHz]
[ OFFSET]
[ OFFSET ON/OFF }
[ OFFSET ZERQ ]
[ RETURN ]

Use [ NXT RIGHT PEAK ] and [ NXT LEFT PEAK ] 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. Press the HP 35660A keys as follows:

< Source >
[SINEFREQENTRY ] < 1> < 0> < 0> [¥Hz]
< Start >

< Marker >
<1><0>< 0> [kHz]
[ OFFSET]
[ OFFSET ZERC ]
{ RETURN ]

Use [ NXT RIGHT PEAK ] and [ NXT LEFT PEAK ] or marker arrow keys to determine
the peak distortion value.

5. Record the peak distortion value (A offset Y3} 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 35660A Service Manual:

Adjustments
None

Section Vil — Service: Assembly Level
One or more of the following is the mast likely cause of the
analyzer’s failure:

A1 Digital Processor
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18. Source Output Resistance

This test measures the source output resistance.

Procedure

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

Preset the digital voltmeter as follows:
Digital Voltmeter

Function .. .........cieieninnnnn 2wirek Q
Range ........... ... .. .. .. ... ... AUTO
THAQQer . ..o INTERNAL
SampleRate ...................... MAXIMUM
High Resolution ... ................. ON
AutoCal ........ ... .. oo ON

1. Measure the resistance of the 50 (} termination that is to be used in
this test.

2. Record the resistance of the termination on the test record as R1.
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3. Connect the test equipment as shown in the following illustration, For specific
information about required test equipment see Table 3-3.

DYNAHMIC SIGNAL ANALYZER
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4. Press the HP35660A keys as follows:
<< Preset >
< Input >

[ CHANNEL 1 RANGE] <+> < 1 > [ dBVrms ]
[ CHANNEL 1 SETUP ]
[ AC/DC ]

< Window >
[ UNIFGRM ]

< Freq >
[sPAN] < 1 >< . >< 8> [kHz]
[CENTER] < 1 >< 0> [kHz ]

< Average >
[ AVERAGE ON/OFF ]

<< Source >
[ SOURCE OM/OFF ]
[LEVEL] < 1 >{ dBVIms ]
[ SINE FREQ ENTRY ] <1 > < 0> [kHz]

<< Start >

< Trace Type >
[ LINEAR MAGNITUDE ]

< Marker >
[ MARKER TO PEAK ]
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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

< Start >

8. Record the “A Marker Y:” measurement as V2 on the test record.

— V3 -Vl
Rs = R1 { - )

9. Use the following formula to calculate 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 ill — 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
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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 should 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 analyzer 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 about 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 Instaliation

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  Before applying ac line power to the analyzer, ensure the line-voitage selector
switch {on the rear panel) is set for the proper line voltage and the correct line fuse
is installed in the fuse holder.

Ao VOLTAGE
SELECTOR N,

9l

Figure 4-1 Voltage Selection and Fuse Replacement
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HP 35660A Instaltation

Table 4-1 Line Voltage Ranges and Fuse Selection

AC Line Voltage Selector Fuse
Range Frequency Switch HP Part Number Type
90-132Vac 48-440 115 21100056 6A 250V Fast Acting
180-264Vac 48.66 230 2110-0003 i 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 voltage.

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 remove,
{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.
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HP 35660A Installation

Power Cable and Grounding Requirements

The analyzer is equipped with a three-conductor power cord which grounds the analyzer
when plugged 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.

Option 900 Untted Xingdom Gptien %05 for interconnectiing
85 13634 Plug [EC 370-Ci4 system compopents and
farth peripherals
—
s  Heutral Line
-
T— Line Earth
Neutral
220V - 5A 250V - 10A
CABLE*: HP 5041.5807 OPERATION CABLE: 5041-5836 OPERATION
Option 901 AustraiiasMew Zealand Option 908 Switzerland
N2355 198/A8 SEV 191).19%9-245%07
Cil2 Plug Earth Type 12 Plug
m/ Neutral
/ﬁ""*—— Keutral - : /
Line (SRR
Line ——— " TT— gapth
220V - BA 220V - GA
CABLE". 5041-5808 OPERATION CABLE™: 5041.5812 OPERATION
Option 902 Continental Europe Cotien 912 Denmark
1EC 83 - C4 OHCR 197 Plug
g Earth
\. : Line
% Lines %‘?77—\/

£arth B Neutrain )\ﬁ"’

(* LinesNeutra) Polarsty Optional) Heutrat Earth
PLUG" CEE7-v11 220V - BA 220V - BA
CABLE": 5041.580% QPERATION CABLE® 5041.5814 OFERATION
Tption %03 H.5./Canada Option 917 Repubtic of Sauth

Africa and india
%/ Earth /@g
H farth L
o ——— (L F"\ﬁf - Neutral
Neutral Line )
Line
PLUG™ NEMA 5.15P 125V - 10A°" 250V - 10A
CABLE"™ 5041-5819 OPERATION CABLE: 5041-5822 OPERATION
dptien 904 U.S. /Canada Optton 918 Japan
NEMA §-15P Plug MITE 41-9492 Plug
Line 1==
& farth
R -
_ S
Line 2 £arth
outral ——" T Line

. 250 - A 125V - 12A
CABLE". 5041.5808 COPERATION CABLE: 5041-5840 OPERATION

“The number shown for the plug is the industry identdhier fer 1he plug only
The number shown for the cable woan P parl numbier for a complete cable including the plug

UL Bsted for use in the Umited States of America

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 operator to lethal voltages.




HP 356604 Installation

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 moisture to go
behind the front panet. Moisture behind the front panel will severely damage
the instrument,

To prevent damage to the screen, do not use cleaning solutions other than the
above.

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.

Installation

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 cabinet, 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 (l). 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 Instaliation

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 additional HP-IB programming information, see the HP 35660A HP-IB Programming
Reference.

CAUTION  The analyzer containg metric threaded HP-IB cable mounting studs as opposed to
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 silver,

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  To prevent potential fire or shock hazard, do not expose the analyzer to rain or
other excessive moisture.

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 envircnment. 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 pfastic disc protector,
part number HP1150- 1787, into the disc drive to prevent damage.

— ACCISEORY TRAY
: T F o
B e L
H e b :‘
U !
K ‘
N
............ J;? ‘ J

b SROMNT EARNEL D L FOAM CORNER BLOCKS
RONT PantL 2aD ‘8 REQLIRED)

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
handling. 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):

* Protect the front panel with cardhoard and wrap the analyzer in heavy paper or
anti-static plastic.

+ Use a double-wall carton made of at least 350-pound test material and cushion
the analyzer to prevent damage.

+ Identify the shipment as above 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 pelfets create static efectricity which can
damage electronic components.
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Ada Component Locator Ada Component Locations

Comp. Area Comp. Area
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A4b Component Locator

A4db Component Locations

Comp. Area Comp. Area
Cco19 B R049 C
C020 (e} RO50 C
co22 B RO51 B
C049 C R052 B
C054 B R053 B
C055 B R054 B
CO056 B RO55 B
C057 (e} R0O56 B
C058 C R057 C
C059 C R0O58 C
Co60 A R160 D
co61 o} Ri161 D
co62 B R162 D
Co63 B R163 D
Co64 B R165 D
Co65 B RP1 o]
C160 D TPO03 B
C161 D TPOO4 C
CR020 B TPOO5 C
JOo30 B TPOO6 C
RO30 ] TPOO7 C
RO31 B TPOO8 B
R032 B TPO10O B
RO33 H TP0O20 H
R040 B TP160 D
R0O41 B uoo3 B
R042 Cc uoo4 B
R043 B uoos C
R044 B uoos B
RO45 B uoo7 (e}
R046 B uoos C
R047 B uoo9 C
Ro48 B ute0 D




'_P/UA4 CHANNEL 2 INPUT & ADC BOARD
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Adc Component Locator

Adc Component Locations

Comp. Area Comp. Area
C100 E R101 E
C101 R102 E
C102 E R103 E
Cc103 E R104 E
C104 E R110 E
C105 D R111 E
C106 E R112 E
Ci110 E R113 F
Cti11 E R114 E
ct12 E R115 E
C113 E R120 E
Ci114 E R121 E
C115 E R122 E
Ct116 E R123 E
C120 E R130 F
ci21 E R131 F
ci22 E R132 F
c123 E R133 F
Ci124 E R134 F
C125 E R140 F
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C130 F R145 F
C131 F R146 F
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C133 F TP100 E
C134 F TP110 E
C135 F TP120 E
C136 F TP130 F
C140 F TP140 F
C141 F U100 E
C142 F ut1o E
C151 G U120 E
C152 F U130 F
C153 G U140 F
C154 F U150 F
C155 F ui7o F

E

R100
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A4d Gomponent Locator

A4d Component Locations
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THR OUT

CHANNEL_ 2 INPUT & ADC BOARD

FROM A4d TRACK/HOLD

VOLTAGE FOR ADC CIRCUITS
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Ade Component Locations

Ade Gomponent Locator
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Input Relays Pin Locations

~ o

[LEN

SINGLE POLE SINGLE POLE
DOT ON PACKAGE SINGLE THROW DOUBLE THROW
PIN 1| o PIN 8 1 8 1
- o—t— -
N2 ] e 7 NC 2
|
1
|
1
|
1
i
i
1
1
1
1
1
1
! |
_ L 6 3|
N s 4 ¢
PIN 4 PIN 5
NOTE See back of this foldout for the component locator

Mero,

‘A4

|
I
|
I
I
|
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
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RELAY ENERGIZE CIRCUITS

c23
47

R187
1.5k 3
LO_FOLLOKER

15V

cRes

2
.I - ! I
75 c7e
Lol cR62  CRE3 Jonu 358
2«
s.av
I - l
A Va A Va o -isv

K2e

Kac
KsC
KeC

s

oo .
1 I
RELAY
SELECT b
LOG I C 6. 65k [B. 85K |B. 85k [6. 65k
vos Sres S0 Shen
%

FROM A4g 11C INTERFACE
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3

12
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.
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A4f Component Locator

A4f Component Locations

Comp. Area Comp. Area
co21 C Qo014 B
C023 o] Qo015 ]
C073 C Qo016 B
C074 C R060 C
C075 C R061 Cc
C076 C Ro62 B
C095 c R063 C
C096 D R064 o]
C097 A Roe6 B
CR025 C R067 B
CR026 B R069 B
CRO27 B R070 B
CR028 C Ro72 Cc
CR029 B R073 C
CR0O30 C RO75 B
CRO31 C Ro76 B
CRo32 C Ro78 C
CRO33 B RO79 (o}
CRo60 C R081 C
CRo6t C R082 Cc
CRo62 C R084 C
CRo63 C R085 C
CRo64 C Ro87 B
CRo65 C R088 B
K001 A R089 C
K002 A R090 c
K003 A R091 C
K004 A R092 C
K005 A R093 C
Kooé A R094 C
Koo7 A R095 C
K008 B R096 [}
K009 A Ro97 o]
Koto A R098 C
KO11 A R099 C
K012 A R167 C
Qo007 C TPO25 A
Qo008 B uo10 Cc
Qo009 B uot1 C
Qo10 B uo12 (o}
Qo11 C uo13 (¢}
Qot12 B uo14 C

C

Q013




Me/o,
A4 35660-66504

CHANNEL 2 INPUT & ADC BOARD
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VOLTAGE REGULATORS

TP740
45V
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TP417
GND

| ] NOTE: SEE *VOLTAGE AND SIGNAL DESCRIPTIONS® CcR740 4.7
IN SECTION VI - — CIRCUIT DECRIPTIONS R +5V
FOR VOLTAGE DISTRIBUTION. ¢ +| cos
I R742 1u
U740 1
L740 R740 A
I 250u 2|, Pt
+8Y o——— g N +SF
FROM A4h ﬂ_cﬂn A c741 GND 'ﬂ_cus _Lmsa
| J4(4,5.6) gs.au T o.0tu 1u 1u
I I A Va A A A
’thvu _Lmsx .Lmsz J_cqsa J_mss _Lmss _Lms7 _Lcase _Lc4sa
l gxu l.uxu l.nxu g.uu l.uxu g.nu l.om l‘.nxu l.oxu
l A A ‘A ‘A A A ‘A A A
l R741
4.7
’ ’ +58
| R U2 P v o
“l_c742 1u 0.0fu T 6.01u
l TP700 Riu
702
‘ Va * A A +15D
] +15V
R723
RY:
l oR700 120 1K
1€ !
’ ¢ é 'tL +150
c721
U700 Tg““ 1a
1700 A a R721 A
‘ +18v . ' N $——————0 +154 10
FROM Ah 2500 l onD s
J4ae 1 700 702 *l cr0s 'ﬂ_wzz _Lc723 lcvn
l 6.8u 2 T 1.8u 1u 1u gn.oxu gu.nxu
R722 A A A
| v, A 10 . .
A A 4 +15F
‘ Va A +] c72s
| 1u
R724 A
701 10 156
+ CR730
i I ° 1P730
| + c726 L o3 -5V
~15v @1“
| A U730 R734
l CR701 [——j A
—»t 2_ViN vol
| R733 @ TP703 o \L
l U701 R702 R730 1k -150 c73s
1
| L701 ) 3 10 W ~150 : "I “
-18v s IN VOu -15A L c731 A A
FROM A4h 2500 GND, F
J4(28) c705 c706 ~Lc7e7 ~L-c708 ¥
6.6u T 0.01u 1 R iad H
+ = . R731 A
A 10
' -15E
l A A v, v, \Lcnz J_cnz
A A 1 fu l‘ 0.01u
7
| b ‘A ‘A
~15F
| ~Lc73+
| gty
R735
| 10 Va
I ~15G
L c73s
o
| T
Vi

FROM A4h
J4T40) SOA

FROM A4h SCLA
J444)

TPS01
SDA

090188C

——— e ——————————

ZDACT. 32
ZDACE 31
ZDACS 30
ZDAC4 23
ZDAC3 28
2DAC2 27
ZDACt 26
ZDACO 25
ASW1 24
ASW2 23
ASW3 22
ASW4 21

s1

s2
s3
sS4
S5
S8
s7
s8

S$10
s11
s12

450 450 +5D l l
RS502 $RS03 l
12k $12K l
Us03 '
CH2 DIFOVLD 1 1R A I
—Z>1s1 o
Vi T
FROM A4b DIFFERENTIAL OVERLOAD DETEGTOR 518 ]
CH1 DIFOVLD e BTy
FROM A4h JS(12) =128
CH2 CHOVLD 125 3r N |
FROM A4b COMMON MODE OVERLOAD DETECTOR 50381 03
15T2 12of 552
14
—1 CH1 CMOVLD 4R 13
15 o4
811 FROM A4h  J5(13) =145 I
TsTO LATCH
NSt ’ |
NSO 1 16| ADDRS=111 I
RLY10 1 " |
RLY2 2 A \ |
3 RLY7 3 a2 i
P1 $
10 RLYSB.
8
11 RLYS usot
7
12 RLY4 soA . }
13 RLY8 IXTH
SCL 10 E0C
- o HOLD p TO Ate
14 RLYS —  oasW ADC_TIMING
11 o CLAD | % CONTROL l
15 RLY11 INTBAR "
P7,
RLY1
1 = +50 l l
17 RLY3 SINTL
F (48)
18 STAZ ROM A4h  J4(48: <505 I l
4.7k
19 STAL A Us13F {
STAO U414
20 L 22 ~—l>| ENA l l
hmssasmee  TO A4e ADC TIMING & CONTROL —=2 ] > v 3 ] I
5
e ——— 3 7
TO A4f RELAY SELECT LOGIC m o I
TO A4b GAIN & ATTENUATION STAGES |
15~ enp I
TO A4b DC OFFSET DAC
VA U414B | I
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Adg Component Locations

Comp. Area Comp. Area
C099 C L700 E
C450 G L701 D
C451 G L740 F
C452 H R038 C
C453 H R502 D
C455 H R503 D
C456 H R504 D
C457 H R505 G
C458 H R700 C
C460 H R702 B
C501 E R720 F
C700 E R721 F
C701 E R722 F
C702 F R723 F
C703 (6] R724 F
C705 D R730 E
C706 D R731 E
C707 D R732 E
C708 B R733 F
Cc721 F R734 F
Cc722 F R735 E
Cc723 G R740 F
C724 G R741 F
C725 F R742 E
C726 F TP417 E
C731 E TP500 D
C732 E TP501 D
C733 H TP700 F
C734 E TP701 D
C735 F TP702 E
C736 E TP703 E
C740 F TP730 E
C741 F TP740 E
C742 F U413 H
C743 G U414 G
C744 G U500 D
C745 G uso1 E
C746 H Us03 E
C747 H U700 E
CR700 E U701 D
CR701 D U730 E
CR730 E U740 F
F

CR740
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el
SINTL :iiﬁ_o SINTL  TO A4g 1IC INTERFACE
FROM AB0 TIC INTERFACE ;g :i
VIA POWER SUPPLY SCLA f—————0 SCLA TO A4g IIC INTERFACE

SDA jzﬁt—o SDA TO A4g 1IC INTERFAGE

’ FROM A1 DIG PROC TO A4e ADC TIMING & CONTROL
NG . 962MHz A{->>ﬂ—’——-———-o 3. 962MHz
NC

H13 JS

ADDATA f———————0 ADDATA
:’z;:ip NG TO A1 DIG PROC FROM A4e ADC TIMING & CONTROL
———— NC

—0 EOC

NC . (NOT USED BY ANALZER)

CHSYNCL t—————0 GHSYNCL.
FROM A1 DIG PROG TO A4e ADC TIMING & CONTROL

Fs 9>—15— Fs

FROM POWER SUPPLY -18V :l{g;a:—o -18v TO A4g VOLTAGE REGULATORS '
28 g rrom Az 4 O CHOVLO jzij:—o CH1 CMOVLD } TO Abg 11C INTERFACE
CH1 DIFOVLD t—————o CH1 DIFOVLD
NG NC

:13;2:: NC TO A3f TRIGGER LEVEL INPUT CH2TRGIN qzip——o CH2TRGIN FROM A4e ANTI-ALIAS FILTERS
—>>a |
jzit TO A1 DIG PROC & A3 INP1 -5V ﬁﬁ—w -5V FROM A4g VOLTAGE REGULATORS
FROM POWER SUPPLY +18V :’3;&':——0 +18V  TO A4g VOLTAGE REGULATORS
jg;jit FROM Al DIG PROC CALP :Iz>L—>JT—~———o CALP  TO A4a INPUT RELAYS
: Va
+8V % >—E—~—O +8V

+8v jg;—j—_‘:—o +8v } TO A4g VOLTAGE REGULATORS
FROM POWER SUPPLY o +8v

+8V

EXT SHUTDOWN _>I >_1—l

NG

il

D COPYRIGHT 1988, HEWLETT-PACKARD COMPANY
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? Channel 2 Input/ADC Board
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Figure A. Assembly Locations
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Circuit Boards

A1 Digital Processor

A2 BNC Connector Board

A3 Input 1 ’

A4 Input 2/ADC

AS External Trigger(on rear panel)
A80 CPU

A85 Memory

A86 Extended Memory
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Figure B. Cable Connections

W1 Memory Cable

W2 CPU Power Cable

W3 Display Cable

W4 Disc Drive Cable

W5 Front-Panel Cable

W11 Fast Bus Cable

W12 lIC/Power Cable

W13 Interconnect Cable

W14 Input 1 Phone Cable

W15 External Trigger Phone Cable
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This component locator is provided for your convenience on

Note

The Memory Assembly and Expanded Memory Assembly are not repaired to t

component level.

ly.

U216 thru U231 are not loaded on the A85 Memory Assembly. They are loaded on

the Expanded Memory Assembly
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Figure M. P/O Memory Assembly and Expanded Memory Assembly Component Locator
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Note

The CPU Assembly is not repaired to the component level. This component locator
is provided for your convenience only.

Figure L. P/O CPU Assembly Component Locator
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Note The Digital Processor Assembly is not repaired to the component level. This
component locator is provided for your convenience only.
I -
©/ TP4 TP406 TP401 TP3 "
L
TP407 M O g [ V| [ Ve e F — O:2
TP405 g - [ ] !
S5 04 TP40
— C401 & C440 - c321 TPl
—{ R406 - -4
SR o Regl - g s ol cws - el P AU A
IR40S | 1e n —C403- 3 > - —— |1 o | |TP308
—caal- | 2| —L404- —Razz |- ! = =]
- 544@098_ ” n o Ty C306— -C3n4- 8|8
] ] — —] L 6 [} bni
sl _ n TP4@3 “%3300341 U U] o § & TP309
s e - 13 13 —{R303 1 1 B 5 > - ]
trast | 8 @{ c409 i_ 243 —LagoE 303 . 1P307
—R410 - | S R4l4 1O 1 1 - 3 11 ]
1 — R427[— |1 1 1 - Q = 11
. ) R 3 S| |3 R B Tl
- reuls R415 I~ N ~ 4 & 301 —caze- 1
7 g Cl s 5 g 2 S ] 1
= 3 ~{R416 I~ o 3 3 11 11 @ o
—R419 - = 3 3
:%: e —Ra37 - 3 3 3 32781— —830288}— = s
—{R438 11 1] |1 1
- oy ¥ _gor 3 5 s 6|
iR feE o] ] R e
1
[} —
g = N -
5 3 R430 3 S o S 2 11 11 :%: ——
© po) o o 1
juu 0 g
—{R4ss + a7+ = 181 - ‘{1081 - o .
11 8 8 3
L4 - T 2]
—@— 1o \?]2 11 —£a14- 2 5 N
434 | —TazeF TP301 o g o
R4S - | 5 EEFIS e 15 15 > - i
R418 I~ = L3 = 1 1 —c22k-
R426 I— TP305 o N - 31U5i— 3%]&— qur— 0
Py = o 1 1 1
] &f  C41S - . > 9 = 1 11 11 11 N
o ) —
n — S >
3 O C444 - S 2 b 3 T i VPP S e P
lg 1 8 8 9 - g > =] 1 1 =
T 433 TP303 . 1
- N ™
] - 28 p I\ N
Eg R423 U317 1 9 3 a R 8 N
4 68 11
-4 Rre2z | 15@ 057 Raes - 25k
& o el e | o] | o ol [
CR405 [© 21@ Os1 Q - Al szusk— 32uek— 325
TQI}B N § ! ! ! ! g
S
3| SIE© . 4 8 0 s 2 @ 9 5
& ™ foe] oo} foe] S
o o] > ) 5
1 CR406
—Laz-
15 9 8 9 8 8 8 11

Figure K. P/O Digital Processor Assembly Component Locator




35672-26585 (1420888

\

6ITT O
. ‘1 - 32 - ll - 32 . 11 32 3 ll - 32 » ll - 32 3 ll 32
=1 [3V) <+ w [se] =3
— — — — — o~
[ 2] ™ ™ (%] 2]
o) p] pu ] D ] )
s 24 9 24 9 24 9 24 9 24 9 24
17 17 17 17 17 17
i3t —c13e-
du Teerfn T Ve rfn Ve |fn Y2 |fn 32
b o s N o by —{R320 -
> 2 8
3 g 9 9 3 5 oy
9 24 9 24 9 24 9 24 9 24 9 24 «
S
o
[\
9
17 17 17 17 17 17
—Cieo- —[Ci6il~ —{Ci63d- €163 —{ciegd— —Liest —@b €171
el el ele efe, U efa O e« o, efe, T efa, U
. |1 »a - 11 L3 ‘1 - - 11 L3 11 » ll - ll
S
y ] =] =] S = S 5 o
3
10 10 10 10 10 10 10 10
—I:lgﬂ— —m%sr— —{CiesE :1%71— —lez}— —Li173E 174 ,17usl—
M ! Jua ! o o e !
w ~ @® -
S8 8] |8 [8] 8] |8 |8
] =] = =] 2 ] =] =]
10 10 10 10 10 10 10 10

Figure M. P/O Memory Assembly and Expanded Memory Assembly Component Locator



Arm—
Display




Command Reference

Device-Specific Commands

ARM subsystem

Description:

This subsystem contains commands and queries related to the analyzer’s trigger arming
functions. See the TRIG subsystem for commands related to other triggering functions.

ARM[:IMMediate] command

Overlapped: no

Delayed result: no

Pass control required: no
Power-up state: not applicable

Example Statements: ourpur 711;"arm”
OUTPUT 711;"Arm:Immediate"

Command Syntax: ARM[:IMMediate]
Description:
This command enables triggering when the following two things are true:

¢ Manual arming is selected.

* Bit 3 of the Device Status condition register (ready-for-arm) is set to 1.

After sending the command, triggering occurs when the appropriate trigger signal is
received. The command is ignored when automatic arming is selected.

See ARM:SOUR for more information on arming modes and TRIG:SOUR for information on
selecting the trigger signal.

717



Command Reference

ARM:SOURce|[?] command/query

Overlapped: no
Delayed result; no

Pass control required: no
Power-up state: FREE

Example Statements: ouTpuT 711;"ARM:SOUR FREE"
OUTPUT 711;"ARM:SOURCE HOLD"
ouTPUT 711;"Arm:Sour?"”

Command Syntax: ARM:SOURce<sp> {FREErun |HOLD}

Query Syntax: ARM:SOURce?
Returned Format: {FREE{HOLD}<LF>< ~END>
Description:

This command allows you to select one of two modes for arming the trigger. The modes are:

« Automatic arming (ARM:SOUR FREE)
* Manual arming (ARM:SOUR HOLD)

In order for the analyzer to make a measurement, its trigger must be armed before a trigger
signal is received. For non-averaged measurements, the trigger must be armed before each
measurement. IFor averaged measurements, the trigger must be armed before each new
time record.

When you start a measurement with automatic arming selected, the analyzer waits for the
digital filters to settle and then triggers as soon as a trigger signal is received. When the
measurement or average is completed, the trigger is automatically re-armed.

When you start a measurement with manual arming selected, the analyzer waits for the
digital filters to settle and then waits for you to send the ARM:IMM command. Once both of
these conditions are met, the analyzer triggers as soon as a trigger signal is received. When
the measurement or average is completed, you must once again send the ARM:IMM
command to re-arm the trigger.

The query returns an ASCII string that indicates whether FREErun or HOLD is selected.

See TRIG:SOUR for information on selecting the trigger signal.
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AVERage subsystem

Description:
This subsystem contains commands related to the analyzer’s data averaging functions.

AVER:COUNt[?] command/query

Overlapped: no
Delayed result: yes

Pass controf required: no
Power-up state: 10

Example Statements: ourpur 711;"AVER:COUN 5"
QUTPUT 711;:;"Average:Count 100"
OUTPUT 711:"AVER:COON?”

Command Syntax: AVERage:COUNt<sp> <value>
<value>:=a single integer from 1 to 99999 (NRf format)

Query Syntax: AVERage:COUN{?

Returned Format: <value> <LF>< ~END>

<value>:=a single integer (NR1 format)

Description:

The value sent with this command is used in different ways, depending on the kind of
average weighting you have specified. When stable weighting is specified (AVER:WEIG
STAB), the value you send with this command determines the number of averages required
to complete a measurement. When exponential weighting is specified (AVER:WEIG EXP),
the value you send with this command determines two things:

* The number of averages required to complete the first phase of an exponentially
averaged measurement

* The weighting factors for new and old data during the second phase of an
exponentially averaged measurement

If peak averaging is selected (AVER:TYPE PEAK), or if averaging is turned off (AVER:STAT
OFF), the value sent with this command does not affect the measurement.

The value sent with this command affects the setting of the measuring bit in the Device
Status condition register. For more information, see Chapter 5, “Using the HP 35660A’s
Status Registers.”

The query returns a value indicating the current number of averages selected.
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AVER:DISPlay selector

Description:

This command only selects the AVER:DISP subsystem. Sending AVER:DISP alone
does nothing.

AVER:DISP:RATE|[?] command/query

Overlapped: no

Delayed result: yes

Pass control required: no
Power-up state: 5

Example Statements: ourpur 711;"aver:disp:rate 10"
OUTPUT 711;"AVERAGE:DISPLAY:RATE 5"
OUTPUT 711;"AVER:DISP:RATE?"

Command Syntax: AVERage:DISPlay:RATE<sp> <value>
<value>::=a single integer from 1 to 99999 (NRf format)

Query Syntax: AVERage:DISPlay:RATE?

Returned Format: <value><LF>«<"~END>
<value>:=a single integer (NR1 format}

Description:

When fast averaging is turned on (AVER:DISP:RATE:STAT ON) you can specify an interval
for display updates. This is the command you use to specify that interval. For example, if
you send AVER:DISP:RATE 5, the display is updated once every 5 averages.

The value specified with this command is not used if fast averaging is turned off
(AVER:DISP:RATE:STAT OFF).

The query returns a value that indicates the current display update rate.
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AVER:DISP:RATE:STATe[?] command/query

Overtapped: no
Delayed result: yes

Pass control required: no
Power-up state: 0

Example Statements: ourpur 711;"AVER:DISP:RATE:STAT 1"
OUTPUT 711;"Average:Display:Rate:State Off"
OUTPUT 711;"aver:disp:rate:stat?”

Command Syntax: AVERage:DISPlay: RATE:STATe<sp>{OFF|ON| 0|1}

Query Syntax: AVERage:DISPlay:RATE:STATe?
Returned Format: {0|1}<LF><"END>
Description:

Use this command to turn fast averaging off and on. When fast averaging is off, the display
is updated each time one average is taken.

When fast averaging is on, the display is updated each time a specified number of averages is
taken, The number can be from 1 to 99,999 and is specified with the AVER:DISP:RATE
command. For example, if fast averaging is on (AVER:DISP:RATE:STAT ON), and the value
of AVER:DISP:RATE is 5, the display is updated every 5 averages. If the number specified in
AVER:DISP:RATE is larger than the number of averages required to complete your
measurement, the display is only updated when the measurement is paused or completed.

The query returns O if fast averaging is off, 1 if it is on.

AVER:INITialize command

Overlapped: no

Delayed result: yes

Pass control required: no
Power-up state: not applicable

Example Statements: ourpur 711;"Aver:Init”
OUTPUT 711;"AVERAGE:YNITIALIZE"

Command Syntax: AVERage:INITialize

Description:

This command sets a flag so that the next INIT:STAT RUN command will start a new
running average. For example, if a measurement is paused and you send AVER:INIT
followed by INIT:STAT RUN, a new running average is started after the old one is discarded.
However, if a measurement is paused and you only send INIT:STAT RUN, the paused
measurement continues from where it was stopped and new data is averaged in with the old
running average.
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AVER:OVERIlap[?] command/query

Overlapped: no

Delayed result: yes

Pass control required: no
Power-up state: 0

Example Statements: ocurpuT 711;"AVER:OVER .1"
OUTPUT 711;"average:overlap 90PCT"
OUTEUT 711;“AVERAGE:OVERLAP?"

Command Syntax: AVERage:OVERlap<sp>{{ <percent>PCT} | <fraction>}

<percent>:=an integer from 0 to 99 (NRf format)
<fraction>::=a decimal number from .00 to .99 in increments of .01 (NRf format)

Query Syntax: AVERage:OVERlap?

Returned Format: <fraction><LF>< ~END>

<fraction>::=a decimal number (NR2 format)

Description:

Under certain conditions, data points from the end of one time record can be reused at the
beginning of the next time record. This results in the overlapping of time records. Use the
AVER:OVER command to specify the maximum amount of time record overlap you want
to allow.

Overlapping becomes possible when the instrument takes more time to collect time records
than it does to process them. This occurs at narrower frequency spans. At spans narrow
enough to allow the requested amount of overlapping, time records will be overlapped.

You can specify overlap either as a percentage or as a fraction of the time record length.
AVER:OVER 22PCT is the same as AVER:OVER 0.22. In either case, the value you send is
rounded to the nearest allowable percentage (an integer between 0 an 99). You can step the
current overlap setting up or down 1% by sending AVER:OVER UP or AVER:OVER DOWN.

The query returns a value that indicates the amount of overlap currently specified. The
value is returned in fractional form.
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AVER[:STATe][?] command/query

Overlapped: no

Delayed result: yes

Pass control required: no
Power-up state: 0

Example Statements: ourrur 711;"AVER OFF"
OUTPUT 711; "AVERAGE:STATE 1"
OUTPUT 711;"Aver?"

Command Syntax: AVERage[:STATe]<sp>{OFF|ON|0| 1}

Query Syntax: AVERage[:STATe]?
Returned Format: {0|1}<LF><"END>
Description:

Use this command to turn averaging off and on.
The query returns 0 if averaging is off, 1 if averaging is on.
See the following for more information:

* AVER:TYPE - for selecting an averaging type.
* AVER:WEIG - for specifying how averaged data should be weighted.
* AVER:COUN - for specifying the number of averages
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AVER:TYPE[?] command/query

Overlapped: no
Delayed result: yes

Pass control required: no
Power-up state; RMS

Example Statements: ouTpuT 711;“AVER:TYPE RMS"
OUTPUT 711;"Average:Type Peak"
QUTPUT 711;"Aver:Type?”

Command Syntax: AVERage:TYPE<sp> {PEAK|RMS|VECTor}

Query Syntax: AVERage:TYPE?
Returned Format: {PEAK|BMS|VECT}<LF><~END>
Description:

This is one of two commands that affect the way running averages of measurement data are
calculated. The other command is AVER:WEIG.

You can specify one of three options with this command:
* Rms — root mean square averaging of the last n power spectra or linear averaging
of the last n cross spectra
* Vector - vector averaging of the last n linear spectra
* Peak hold - point by point maximum of the last n power spectra, not available

for cross spectra

With rms averaging selected (AVER:TYPE RMS), you get a good approximation all input
signal components, including noise. Each frequency bin is averaged separately.

With vector averaging (AVER:TYPE VECT) and an appropriate trigger source selected, noise
components tend to cancel. This allows you to resolve smaller periodic signals. Each
frequency bin is averaged separately.

With peak hold selected (AVER:TYPE PEAK), the pesk value for each frequency bin is
retained each time a new power spectrum is acquired. The value of AVER:COUN is not used
to stop the acquisition of new spectra, so they are acquired continuously until the
measurement is paused.

When stable weighting is selected, rms and vector averaging stop when the specified number
of averages is acquired. When exponential weighting is selected, rms and vector averaging
continue indefinitely until the measurement is paused.

The query response indicates which type of averaging is currently selected.
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AVER:WEIGhting[?] command/query

Overlapped: no
Delayed result: yes

Pass control required: no
Power-up state: STAB

Example Statements: ourrur 711;"aver:weig stab"
OUTPUT 711;"Average:Weighting Exponential™
OUTFUT 711; "AVER:WEIG?"

Command Syntax: AVERage:WEIGhting<sp> {EXPonential | STABle}

Query Syntax: AVERage:WEIGhting?
Returned Format: {EXP|STAB}<LF>< "~ END>
Description:

This command allows you to specify how averaged data will be weighted. The options are:

* Stable (or uniform) weighting (AVER:WEIG STAB)
* Exponential weighting (AVER:WEIG EXP)

With stable averaging selected, each spectrum included in the running average is weighted
equally. Also, the measurement stops when the specified number of averages has
been acquired.

With exponential averaging selected, there are two distinct phases to the averaging process.
During the first phase, each spectrum included in the running average is weighted equally, as
In stable averaging. During the second phase, new and old data are weighted as follows:

[(1/N) xnew]+[((N—1)/N) xold]

Where: N is the value of AVER:COUN (number of averages)
new is the most recently acquired spectrum
old is the data in the running average

The first phase of an exponentially averaged measurement continues until the running
average includes the number of spectra specified in AVER:COUN (number of averages).
The second phase continues indefinitely until the measurement is paused.

The setting of AVER:WEIG is not used if peak hold averaging (AVER:TYPE PEAK)
is selected.

The query returns a mnemonic that indicates the type of weighting selected: EXP for
exponential or STAB for stable weighting.
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CALibration _ subsystem

Description:
This subsystem contains commands related to calibration of the analyzer.

CAL[:ALL]? query

Overlapped: no

Delayed result: no

Pass control required: no
Power-up state: not applicable

Example Statement: ourpur 711;"cane”
Query Syntax: CALibration[:ALL]?

Returned Format: <value><LF><~END>

<value>::=an integer (NR1 format)

Description:

The instrument performs a full calibration when you send this query. The query response is
a 0 if the calibration is suceessful. The response is a non-zero integer if the calibration fails,
with the integer being an error number.

The calibration routine performed when you send this query is the same as the calibration
routine performed when you send the CAL:SING command.
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CAL:AUTO[?] command/query

Overlapped: no
Delayed result: yes

Pass control required: no
Power-up state: 1

Example Statements: ourpur 711;"caL:AUTO OFF"
OUTPUT 711;"calibration:auto 1"
OUTPUT 711;:;"Cal:Auto?”

Command Syntax: CALibration:AUTO<sp>{OFF|ON|0| 1}

Query Syntax: CALibration:AUTQ?
Returned Format: {0i11}<LF><"~END>
Description:

Use this command to enable and disable the analyzer’s autocalibration routine. The routine
causes the analyzer to calibrate automatically at power-up, several times during the first
hour of operation, and once each hour after that.

NOTE The autccalibration routine does not interrupt an averaged measurement
in progress.

When you turn autocalibration off (CAL:AUTO OFF), the analyzer is only recalibrated when
you send the CAL:SING command or the CAL:ALL query. Calibration always occurs
automatically at power-up.

The query returns 0 if autocalibration is disabled, 1 if it is enabled.
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CAL:CLEar command

Overlapped: no

Delayed result: yes

Pass control required: no
Power-up state: not applicable

Example Statements: ourrur 711;"cal:cle”
OUTPUT 711;"CALIBRATION:CLEAR"™

Command Syntax: CALibration:CLEar

Description:

This command clears all calibration constants until the next calibration occurs. While the
calibration constants are cleared, data from the current measurement is uncalibrated.

If autocalibration is enabled (CAL:AUTO ON), the calibration constants can remain cleared

for as long as one hour. If autocalibration is disabled, the constants remain cleared until you
send CAL:ALL? or CAL:SING.

Bit 2 of the Data Integrity Condition register indicates whether or not the calibration
constants are currently cleared.

CAL:SINGle command

Cverlapped: yes

Delayed result: no

Pass control required: no
Power-up state; not applicable

Example Statements: ourpur 711;"can:sing”
OUTPUT 711;"cCalibration:Single"

Command Syntax: CALibration:SINGle

Description:

This command causes the analyzer to recalibrate immediately. The calibration occurs
whether the autocalibration routine is enabled or disabled (CAL:AUTO ON or OFF). The
analyzer’s measurement activities are suspended during the calibration.
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CAL:TRACe[?] command/query

Overlapped: no
Delayed result: yes

Pass control required: no
Power-up state: 0

Example Statements: ourpuT 711;"CAL:TRAC 1"
ouUTPUT 711;"Calibration:trace OFF"
OUTPUT 711; "CAL:TRAC?"

Command Syntax: CALibration:TRACe<sp>{0OFF|ON|0]1}

Query Syntax: CALibration:TRACe?
Returned Format: {0}1}<LF><"END>
Description:

This command allows you to display the calibration constants that will be used for a
particular measurement setup. To display the constant for a setup, you must do all of
the following:

1. Specify the measurement setup
2. send CAL:TRAC ON
3. send INIT:STAT STAR

The query returns 0 if the calibration constants are not being displayed, 1 if they are.
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CONFigure subsystem

Description:

The single command in this subsystem is used to switch the analyzer between its
one-channel and two-channel operating modes.
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CONF:TYPE[?] command/query

Overlapped: no
Delayed result: yes

Pass control required: no
Power-up state: SPEC

Example Statements: ourpur 711;"conf:type spec”

QUTPUT 711; "CONFIGURE:TYPE NETWORK"
OUTPUT 711;"Conf:Type?”

Command Syntax: CONFigure: TYPE<gp> {NETWork | SPECtrum}

Query Syntax: CONFigure:TYPE?
Returned Format: {NETW|SPEC}<LF>< ~END>
Description:

Use this command to select the analyzer’s one-channel or two-channel operating mode.

The one-channel mode is selected with CONF:TYPE SPEC. In this mode, channel 1 can
analyze signal components up to 102.4 kHz. Channel 2 is not used at all. The following data
can be displayed in this mode:

Channel 1 time (TRAC:RES TIME1)

Channel 1 spectrum, linear or power (TRAC:RES SPEC1)
Channel 1 power spectral density (TRAC:RES PSD1)
Functions 1-5 (TRAC:RES F1.-5)

Constants 1-5 (TRAC:RES K1-5)

Recalled traces (MMEM:LOAD:TRAC <file_spec>)

The two-channel mode is selected with CONF:TYPE NETW. In this mode, channels 1 and 2
can both analyze signal components up to 51.2 kHz. When this mode is selected, all data
available in the one-channel mode and the following additional data can be displayed:

Channel 2 time (TRAC:RES TIME2)

Channel 2 spectrum, linear or power (TRAC:RES SPEC2)
Channel 2 power spectral density (TRAC:RES PSD2)
Frequency response (TRAC:RES FRES)

Coherence (TRAC:RES COH)

Cross spectrum (TRAC:RES CSP)

The query returns SPEC if the one-channel mode is selected, NETW if the two-channel mode
is selected.
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DISPlay subsystem

Description:

This subsystem has three main purposes:
» It provides commands for setting x-axis and y-axis scaling on the two displays.
¢ It provides access to the limit table data and many of the limit table functions.

* It provides access to the displayed data (data that has already been transformed
into the current display coordinates). See the TRAC subsystem for access to the
raw data from which the displayed data is derived.

The following diagram shows you the difference between data available in the TRAC
subsystem and the DISP subsystem:

e e |

{ Measuremeni [T p Hath ) Coordinate ) Display
: — Operations [ — Transformation ————, |
B (Logarithmic *7’|_T '''''''''' -
! Magnitude, | |
3 Phose.etc J\}
TRACGDATA DISP:DATA
complex or real always real

Figure 7-2. Flow of Measurement Data

After measurement data is collected, any specified math operations are performed. Data is
then transformed into the specified coordinate system and sent to the display,. TRAC:DATA
provides access to the raw measurement data after math operations have been performed.
This data can be either complex or real. DISP:DATA provides access to the displayed data,
after the coordinate transformation. This data is always real.

NOTE Both TRAC:DATA and DISP:DATA aflow you to take measurement data out of the
analyzer. However, only TRAC:DATA allows you to put measurement data back
into the analyzer.

With a few exceptions, display commands must be directed to one of the two displays: A or B.
To specify a display, insert one of the following items between DISPLAY or DISP and the rest
of the command:

* :A-asin DISP:A:GRAT ON
* :B-asin DISPLAY:B:LIM:BEEP?
¢ 1-asin DISPLAY1:X:SPACING LIN
* 2 -asin DISP2:Y:SCAL:STAR?
Using :A or 1 directs the command to display A. Using :B or 2 directs the command to

display B. If you don’t explicitly specify one of the displays, the command is directed to
display A.

NOTE The display to which you direct a command becomes the active display.
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When HP Instrument BASIC is installed in the analyzer, additional commands are added
to this subsystem. For information on these commands, see Appendix D in the
HP Instrument BASIC Programming Reference.

DISP:DATA? query

Overlapped:; no

Delayed result: no

Pass control required: no
Power-up state: not applicable

Exampie Statement: ourpur 711;"DISP:DATA?"

Query Syntax: DISPlay[ <spec>1:DATA?
<spec>u=":A7 1:B|1|2

Returned Format: <block data>

<block_data> takes one of two forms, depending on whether the data is ASClI-encoded or
binary-encoded. When data is ASCII-encoded (DISP:HEAD:AFOR ASC):

<block_data>:={<point>}..<point n><LF><"~END>

< point>::=the y-axis values for the 1st through nth x-axis points (n is returned with the
DISP-HEAD:POIN? query)

All y-axis values are returned in NRf format.

When data is binary-encoded (DISP:HEAD:AFOR FP32 or DISP:HEAD:AFOR FP64):
<block_data>:=#<byte><length bytes>{<point>}...
<byte>::=one ASCII-encoded byte that specifies the number of length bytes to follow
<length_bytes>::=ASClI-encoded bytes that specify the number of data bytes to follow

<point>::=the y-axis values for the 1st through nth x-axis points (n is returned with
DISP:HEAD:POIN?)

If DISP:HEAD:AFOR FP32 is specified, y-axis values are encoded as 32-bit binary floating
peint numbers. If DISP:HEAD:AFOR FP64 is specified, y-axis values are encoded as 64-bit
binary floating point numbers.

Description:

This query dumps data from the specified display to the analyzer’s output queue. Your
controller can then read the data from the queue. The data returned by this query has
already undergone a coordinate transform, so the y-axis values are in the current display
units (returned from DISP:HEAD:YUN?).

The x-axis value for a given point is implied by the order of the points. DISP:HEAD:XOR is
the x-axis value for the first point. Add DISP:HEAD:XINC to the first point’s x-axis value to
get the value of the second point. Add DISP:HEAD:XINC to the second point’s x-axis value
to get the value of the third point and so on.
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DISP:GRATicule[?] command/query

Overlapped: no
Delayed result: no

Pass control required: no
Power-up state: 1

Example Statements: ourpur 711;"Disp:Grat 0"
OUTPUT 711;"DISPLAY:B:GRATICULE ON"
OUTPUT 711;"DISP2:GRAT?"

Command Syntax: DISPlay[<spec>]:GRATicule<sp>{OFF|ON|0[1}
<spec>n=":A" [:B|1|2

Query Syntax: DISPlay[<spec>]:GRATicule?
Returned Format: {011} <LF>< "~ END>

Description:

Each display’s graticule lines (or trace grid) can be turned on and off with this command.
When a grid is turned off (DISP:GRAT OFF), it is not displayed, plotted, or printed.

The query returns 0 if the specified display’s graticule is off, 1 if it is on.

DiISP:HEADer selector

Description:

This command only selects the DISP:HEAD subsystem. Queries in this subsystem are used
to determine characteristics of the data returned by the DISP:DATA query. Sending
DISP:HEAD alone does nothing.
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DISP:HEAD:AFORmat{?] command/query

Overlapped: no
Delayed result: no

Pass control required: no
Power-up state: ASC

Example Statements: ourpuT 711;"DISP:B:HEAD:AFOR FP64"
OUTPUT 711;*DISPLAY:HEADER:AFORMAT ASCII"
OUTPUT 711;"Disp:Head:Afor?"

Command Syntax: DISPlay[<spec>]:HEADer:AFORmat<sp>{ASCii | FP32|FP64}
<gpec>n="AT [:B[1]|2

Guery Syntax: DISPlay[ <spec>].HEADer:AFORmat?
Returned Format: {ASC{FP32|FP64}<LF>< "~ END>
Description:

Display data can either be ASClI-encoded or binary-encoded when it is dumped to the
analyzer’s output queue using the DISP:DATA query. This command lets you specify how
the display data should be encoded.

NOTE Data encoding must be the same for both displays at any giventime. So
regardless of the display you specify when you send this command, encoding for
both will be changed.

When ASC is selected, data is sent as a series of y-axis values separated by commas. The
values are ASCII-encoded and are formatted as NRf decimal numbers.

FP32 and FP64 both specify binary encoding. When FP32 is selected, data is sent as a series
of y-axis values within a definite length block. The values are encoded as 32-bit binary
floating point numbers. When FP64 is selected, data is also sent as a series of y-axis values
within a definite length block. However, the values are encoded as 64-bit binary floating
point numbers.

For more information on data encoding and data transfer formats, see Chapter 4,
“Transferring Data.”

The query returns ASC, FP32, or FP64, depending on the option currently specified.
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DISP:HEAD:NAME? query

Overlapped: no

Delayed result: no

Pass contral required: no

Power-up state: *Spectrum Chan 1°(display A)
*Time Chan 1" (display B)

Example Statement: ouTpPUT 711;"DISP1:HEAD:NAME?"

Query Syntax: DISPlay[ <spec>]:HEADer:NAME?
<spec>u=":A7 |:Bf1|2

Returned Format: "<trace name>"<LF><~END>

<trace_name>::=0 to 30 printable ASCII characters

Description:

This query returns the name of the specified display. When looking at the analyzer’s screen,
you will see the name in the lower-left corner of the specified display.

You can change the name with the TRAC:TITL command.

DISP:HEAD:POINts? query

Overlapped: no

Delayed result; no

Pass control required: no
Power-up state: 401 (display A)
1024 (display B)

Example Statement: ourpur 711;"DISP2:HEAD:POIN?"

Query Syntax: DISPlayf<spec>]:HEADer:POINts?
<spec>:="1A" |:B[1}2
Returned Format: <value><LF><~END>

<value>:=an integer (NR1 format)

Description:

A display’s x-axis is divided into discrete points. Use this query to determine how many
discrete points there are along the specified display’s x-axis. This is the number of points
that will be dumped to the analyzer’s output queue when you send the DISP:DATA query.
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DISP:HEAD:PREamble?

query

Example Statement:

Query Syntax:

<sgpec>::

Returned Format:

<points>::

<x_per point>::
<x_origin>:
<X_increment>::
<y_per point>::
<y origin>:

<y_increment>

Cverlapped: no
Delayed result: no

Pass control required: no
Power-up state: variable

OUTPUT 711;"DISP:HEAD:PREZ?"

DISPlay[ <spec>}:HEADer: PREamble?
=":A"L:B|1|2

<points>,<x_per_point>,<x_origin>,<x_increment>,
<y per_point> <y origin>,<y increment><LF><"~END>

=number of discrete points on the display’s x-axis (same as returned with
DISP:HEAD:POIN?)

=number of x-axis values per point {(same as returned with DISP:HEAD:XP0?)
=x-axis value of the first point (same as returned with DISP:HEAD:XOR?)

=increment between x-axis points {(same as returned with DISP:HEAD:XINC?)
=number of y-axis values per point (same as returned with DISP:-HEAD:YPO?)

=y-axis value of the lowest point on the specified trace (same as returned with
DISP:HEAD:YOR?)

i=optimum y-axis value per division (same as returned with
DISP:HEAD:YINC?)

<points>, <x_per_point>, and <y_per_point> are integers (NR1 format). All other values
are decimal numbers (NR2 or NR3 format).

Description:

This query returns seven pieces of information separated by commas. The information is

useful for setting up

an array to receive display data (returned from DISP:DATA?).

NOTE

As the Returned Format indicates, each piece of information can be returned

separately in response to its own query.

The <points>, <x_per_point>, and <y_per_point> values are used together to tell you how
many values you must read after sending the DISP:DATA query. The formula is:

# of values to read = <points> x(<x_per_point+<y_per_point>)
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The analyzer does not return x-axis values for each data point. Instead, it provides
<x_origin> and <x_increment> values so you can assign an x-axis value to each returned
point. <x origin> is the x-axis value for the first point. Add <x_increment> to the first
point’s x-axis value to get the value of the second point. Add <x_increment> to the second
point’s x-axis value to get the value of the third point and so on.

The values returned in <y _origin> and <y_increment> should be ignored when the value of
<y _points> is something other than 0 (zero).

DISP:HEAD:XINCrement? query

Cverlapped: no

Delayed result: no

Pass control required: no
Power-up state: 256 (display A)
3.81E-6 (display B)

Example Statement: ourpuT 711;"DISP:A:HEAD:XINC?"

Query Syntax: DISPlay[<spec>]:HEADer:XINCrement?
<gpec>u=":A7|:B|1]|2

Returned Format: <value><LF><~END>

<value>::=a decimal number (NRf format)

Description:

This query returns the increment between x-axis values on the specified display. The value is
only valid when the DISP:HEAD:XPO? response is 0.

DISP:HEAD:XINC and DISP:HEAD:XOR are used together to assign x-axis values to the
points returned by the DISP:DATA query. DISP:HEAD:XOR is the x-axis value for the first
point. Add DISP:HEAD:XINC to the first point’s x-axis value to get the value of the second
point. Add DISP:HEAD:XINC to the second point’s x-axis value to get the value of the third
point and so on.

Use DISP:HEAD:XUN? to determine units for the DISP:HEAD:XINC value.
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DISP:HEAD:XNAMe? query

Overlapped: no

Delayed result: no

Pass control required: no

Power-up state: *Frequency” (display A)
"Time* (display B)

Example Statement: ourpur 711;*DISP1:BEAD:XNAM?"

Query Syntax: DISPlay[<spec>]:HEADer:XNAMe?
<spec>:=":A"|:B|1|2

Returned Format: "{Frequency| Time}"<LF>< ~END>

Description:

This query returns the name of the specified display’s x-axis. The name tells you whether
the displayed data is in the frequency or the time domain.

DISP:HEAD:XORigin? query

Overlapped: no
Delayed result: no

Pass control required: no
Power-up state: 0

Example Statement: ourpur 711;"DISP:B:HEAD:XOR?"

Query Syntax: DISPlayl <spec>]:HEADer:XORigin?
<spec>: = ":A~ |:B|1]|2
Returned Format: <value><LF><~END>

<value>:=a decimal number (NRf format)

Description:

This query returns the x value of the specified display’s first x-axis point. The value is only
valid when the DISP:HEAD:XPO? response is 0. The analyzer always returns 0 when
DISP:HEAD:XPO? is sent.

DISP:HEAD:XOR and DISP:HEAD:XINC are used together to assign x-axis values to the
points returned by DISP:DATA?. See DISP:HEAD:XINC for more information.

Use DISP:HEAD:XUN? to determine units for the DISP:HEAD:XOR value.
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DISP:HEAD:XPOints? query

Overlapped: no
Delayed resuit: no

Pass control required: no
Power-up state: 0

Example Statement: ouTPuT 711;"DISP2:HEAD:XPO?"

Query Syntax: DISPlay[ <spec>]:HEADer:XPQints?
<spec>:u=""A" [:B|1|2

Returned Format: 0<LF><"END>

Description:

The DISP:DATA query returns data from the specified display as a series of data points. The
DISP:HEAD:XPO query tells you how many x-axis values will be returned with each point.

Since each data point can only be made up of y-axis values, the DISP:HEAD:XPO query
always returns 0. You can calculate the x-axis values for each point using the values
returned by the DISP:HEAD:XINC and DISP:HEAD:XOR queries.

DISP:HEAD:XUNits? query

Overlapped: no

Delayed result: no

Pass control required: no
Power-up state: "HZ" (display A)
"S* (dispiay B)

Example Statement: oureur 711;"DpISP:A:HEAD:xXUNZ"

Query Syntax: DISPlay[ <spec>]:HEADer:XUNits?
<sgpec>:u=":A™|:B}1{2

Returned Format: "{HZ|8}"<LF>< ~END>

Description:
This query tells you what units apply to the DISP:HEAD:XINC and DISP:HEAD:XOR values.
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DISP:HEAD:YINCrement? query

Overlapped: no
Celayed result: no

Pass control required: no
Power-up state: variable

Example Statement: ourpur 711;“prspl:fEAD:YINC?”

Query Syntax: DISPlay[<spec>]:HEADer:YINCrement?
<spec>:=":A7 [:B[1|2

Returned Format: <value> <LF>< ~END>

<value>::=a decimal number (NRf format)

Description:

This query returns the optimum y-axis value per division for the specified trace. The value
returned is the result of the following calculation:

(Ymax — Ymin)/8
Where:

Ymax = the y-axis value of the highest point on the trace
Ymin = the y-axis value of the lowest point on the trace

The value is returned in the current y-axis units.

DISP:HEAD:YNAMe? query

Overlapped: no

Celayed result: no

Pass control required: no

Power-up state: "LogMag" (display A)
"Real" (display B)

Example Statement: ouTPuT 711;"DISP:B:HEAD:YNAM?"

Query Syntax; DISPlay[ <spec>]:HEADer YNAMe?
<spec>:=":A7|:B[1]2

Returned Format: "{Delay[Imag}LinMag!LogMag|Phase|Real}"<LF>< ~END>

Description:

This query returns the name of the specified display’s y-axis. The name tells you what kind
of coordinates are being used to display the data. (Coordinates are referred to as Trace Type
on the analyzer’s front panel.)
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DISP:HEAD:YORigin? query

Overlapped: no
Delayed result: no

Pass control required: no
Power-up state: variable

Example Statement: ouTeuT 711;"DISP2:HEAD:YOR?Z"

Query Syntax: DISPlayf<spec>1:HEADer:YORigin?
<spec»u= AT |:B|1{2

Returned Format: <value> <LF>«< ~END>

<value>::=a decimal number (NRf format)

Description:
This query returns the y-axis value of the lowest point on the specified trace.

DISP:HEAD:YPOints? query

Overlapped: no
Delayed result: no

Pass control required: no
Power-up state: 1

Example Statement: ourpur 711;“prsr:nEap:veo2”

Query Syntax: DISPlay[ <spec>]:HEADer:YPQints?
<spec>u=":A7[:B|1|2

Returned Format: 1<LF><~END>

Description:

The DISP:DATA query returns data from the specified display as a series of data points. The
DISP:HEAD:YPO query tells you how many y-axis values will be returned with each point.

The analyzer always returns 1 in response to this query. This means that each point
returned by DISP:DATA? will consist of one y-axis value.
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DISP:HEAD:YUNits? query

Overlapped: no

Delayed result: no

Pass control required: no

Power-up state: "DBVYRMS" (display A)
"V (display B}

Example Statement: ouTrpuT 711;"DISP2:HEAD:YUN?"

Query Syntax: DISPlay[<spec>):HEADer:YUNits?
<spec>i=":A~:B|1|2

Returned Format: "[<unit>}'<LF><"~END>

<unit>::=V|V2|VRMS|VRMS2|DB|DBM|
DBVRMS | DBVPK | DEG |RAD | V/RTHZ |
VRMS/RTHZ | V2/HZ | VRMS2/HZ |
DBVRMS/HZ | DBVPK/HZ|DBM/HZ|S

Description:

This query tells you what unit applies to the y-axis values returned from the
DISP:DATA query.

NOTE Not listed in Returned Format are the many special units that can result from math
operations or the application of engineering units. However, such units are also
valid responses.

DISP:LIMit[?] command/query

Description:

Disp:LIM is functionally equivalent to Disp:LIM:TABL. See the latter command for
more details.
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DISP:LIM:BEEPer[?] command/query

Overlapped: no
Delayed result: no

Pass control required: no
Power-up state: 0

Example Statements: ourpur 711;"disp2:lim:beep off"
QUTPUT 711;"Display:A:Limit:Beeper On"
QUTPUT 711;"DISP:LIM:BEEP?"

Command Syntax: DISPlay[<spec>]:LIMit:BEEPer<sp>{OFF|ON 0|1}
<spec>u=":A7[:B}1|2

Query Syntax: DISPlay[<spec>]:LIMit:BEEPer?
Returned Format: {0]1}<LF><"~END>

Description:

This command enables and disables the limit-test beeper. When the beeper is enabled
(DISP:LIM:BEEP ON) and the limit test fails, the analyzer beeps.

The system beeper must also be enabled (SYST:BEEP ON) if you want the analyzer to beep.

The query returns 0 if the limit beeper is off, 1 if it is on.

DISP:LIM:FAIL? query

Description:

Disp:LIM:FAIL is functionally equivalent to Disp: LIM:FAIL:DATA. See the latter query for
more details.
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DISP:LIM:FAIL[:DATA]? query

Overlapped: no
Delayed result: no

Pass control required: no
Power-up state: 0

Example Statement: ourpur 711;"DISP:B:LIM:FAIL?"

Query Syntax: DISPlayl <spec>]:LIMit:FAIL[:DATA]?
<gpec>i=":A" |:B|1|2

Returned Format: <block data>

<block _data> takes one of two forms, depending on whether the data is ASCII-encoded or
binary-encoded. When data is ASCII-encoded (DISP:LIM:FATL:HEAD:AFOR ASC):

<block_data>::={<point>,}..<point n><LF>< ™~ END>
<point>:=<x_value> <y _value> <y limit>,<y_flag>

These values are returned for the 1st through nth points (n is returned with
DISP:LIM:FAI1:HEAD:POIN?)

All values are returned in the NRf format and are separated by commas.

When data is binary-encoded, (DISP:LIM:FAIL:HEAD:AFOR FP32 or
DISP:LIM:FAIL:HEAD:AFOR FP64):

<block data>::=#<byte><length bytes>{<point>}...
<byte>::=one ASCII-encoded byte that specifies the number of length bytes to follow
<length bytes>::=ASCII-encoded bytes that specify the number of data bytes to follow
<point>:=<x_value><y value><y_limit><y flag>

These values are returned for the lst through nth points (n is returned with
DISP:LIM:FAIL:HEAD:POIN?)

All values are returned as either 32-bit or 64-bit binary floating point
numbers, depending on the setting of DISP:LIM:FAIL:HEAD:AFOR.

Description:

When a limit table is coupled to a display that has limit testing enabled, the data in that
display is tested against limits specified in the table. Limits may be set for some or all of the
displayed data. This query responds with those points of the specified data that failed when
tested against the limits. Each point consists of four values, which are defined as follows:

<x_value>:=x-axis value of the failed point
<y value>::=y-axig value of the failed point
<y_limit>::=y limit specified for the failed point
<y_flag>::=fail flag (0=passed, 1=failed min. limit, 2=failed max. limit)

Limit tables are defined with the LIM:TABL:DATA command. They are assigned to a display
using the DISP:LIM:TABL command.
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DISP:LIM:FAIL:HEADer selector

Description:

This command only selects the DISP:LIM:FAIL:HEAD subsystem. Sending
DISP:LIM:FAIL:HEAD alone does nothing.

DISP:LIM:FAIL:HEAD:AFORmat[?] command/query

Overlapped: no

Delayed resuit: no

Pass control required: no
Power-up state; ASC

Example Statements: ovurpur 711;"DISP:A:LIM:FAIL:HEAD:AFOR FP64"
OUTPUT 711;*DISPLAY:B:LIMIT:FAIL:HEADER:AFORMAT ASCII™
OUTPUT 711;"DISP:LIM:FAIL:HEAD:AFOR?"

Command Syntax: DISPlay[ <spec>]:LIMit:FAIL:HEADer: AFORmat<sp> {ASCii |[FP32|FP64}
<gpec>:=":A~ |:B|1|2

Query Syntax: DISPlay[ <spec>1:LIMit:FATL: HEADer: AFORmat?
Returned Format: {ASC|FP32|FP64} <LF>< " END:>

Description:

Data returned in response to the DISP:LIM:FAIL:DATA query can be ASCII-encoded or
binary-encoded. This command allows you to specify how each limit’s data should
be encoded.

When ASC is selected, data is sent as a series of values separated by commas. The values are
ASCII-encoded and are formatted as NRf decimal numbers.

FP32 and FP64 both specify binary encoding. When FP32 is selected, data is sent as a
series of values within a definite length block. The values are encoded as 32-bit binary
floating point numbers. When FP64 is selected, data is also sent as a series of values
within a definite length block. However, the values are encoded as 64-bit binary floating
point numbers.

For more information on data encoding and data transfer formats, see Chapter 4,
“Transferring Data.”

The query returns ASC, FP32, or FP64, depending on the option currently specified.
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DISP:LIM:FAIL:HEAD:POINts? query

Overlapped: no
Delayed result: no

Pass control required: no
Power-up state: 0

Example Statement: ouTpPur 711;"DISP1:LIM:FAIL:HEAD:POIN?”

Query Syntax: DISPlay[ <spec>]:LIMit:FAIL:HEADer:POINts?
<spec>u=":A" [:B]1|2

Returned Format: <value><LF><~END>

<value>:=an integer (NR1 format)

Description:

This query tells you how many points in the specified display failed when tested against a
limit table,

To define limit tables, use the LIM:TABL:DATA command. To assign limit tables to one of
the displays, use the DISP:LIM:TABL command. To read the values of the failed points, use
the DISP:L.IM:FAIL:DATA query.

DISP:LIM:LINE[?] command/query

Overlapped: no
Delayed resuft: no

Pass control required: no
Power-up state: 0

Example Statements: oureur 711;"Disp:Lim:Line on"
OUTPUT 711;"DISPLAY1:LIMIT:LINE 0"
OUTPUT 711;"DISP:LIM:LINE?"

Command Syntax: DISPlay{ <spec>]:LIMit: LINE<sp> {OFF|ON|0]1}
<spec>u="":A" |:B|1}|2

Query Syntax: DISPlay[ <spec>]:LIMit:LINE?
Returned Format: {0|1}<LF><"~END>
Description:

This command enables the specified display to show limit lines. These limit lines define the
bounds within which you want the trace data to fall.

The query returns 0 if the specified display is not enabled to show limit lines, 1 if it is.
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DISP:LIM:STATe[?] command/query

Overfapped: no
Delayed result: no

Pass control required: no
Power-up state: 0

Example Statements: ourpuT 711;"DISP:A:LIM:STAT OFF"
OUTPUT 711;"Display2:Limit:State 1"
OUTPUT 711;"disp:b:lim:stat?”

Command Syntax: DISPlay[<spec>]:LIMit:STATe<sp>{OFF|ON|0}1}
<spec>i=":A7[:B|1|2

Query Syntax: DISPlay[ <spec>]:LIMit:STATe?
Returned Format: {0|1}<LF>«<"~END>

Description:
This command enables limit testing for the specified display. ON and 1 enable limit testing;
OFF and 0 disable limit testing.

While limit testing is enabled for a particular display, the data on that display is tested
against the limits each time the display is updated. When display A data fails the test, bit §
of the Data Integrity Condition register is set. When display B data fails the test, bit 9 of the
Data Integrity Condition register is set.

The query returns 0 if limit testing is not enabled for the specified display, 1 if it is.
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DISP:LIM[:TABLe][?] command/query

Overlapped: no

Delayed resuit: no

Pass control required: no
Power-up state; 1 (display A}
2 {display B)

Example Statements: ourpur 711;"Disp2:Lim 1"
OUTPUT 711;"DISPLAY:A:LIMIT:TABLE 8"
OUTPUT 711;"DISP:LIM?"

Command Syntax: DISPlayl[ <spec>]:LIMit[:TABLe]<sp> <table_number>

<gpec>:=":A" [:B|1]|2
<table number>::=a single integer 1 through 8 (NRf format)

Query Syntax: DISPlay[<spec>T1:LIMit[:TABLe]?

Returned Format: <value»<LF><~END>

<value>:=an integer (NR1 format)

Description:
This command allows you to couple one of the eight limit tables to the specified display.

If limit testing is enabled, the displayed data is automatically tested against the limit table
you specify with this command. The data is tested each time the display is updated.

The query response indicates which limit table is coupled to the specified trace.

DISP:LIM:TEST? query

Description:

Disp:LIM:TEST is functionally equivalent to Disp:LIM:TEST:DATA. See the latter query for
more details.
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DISP:LIM:TEST[:DATA]? query

Overlapped: no

Delayed result: no

Pass control required: no
Power-up state: 0

Example Statement: ourpuT 711;"DISP:A:LIM:TEST?"

Query Syntax: DISPlayl<spec>1:LIMit: TEST[:DATA}?
<gpec>:u:=":A~[:B|1|2

Returned Format: <block_data>

<block_data> takes one of two forms, depending on whether the data is ASCII-encoded or
binary-encoded. When data is ASClI-encoded (DISP:LIM:FAIL:HEAD:AFOR ASC):

<block_data>:={<point>}..<point n><LF><~END>
<point>:=<x_value>,<y_value> <y limit> <y flag>

These values are returned for the 1lst through nth points (n is returned with
DISP:LIM:FAIL:HEAD:POIN?)

All values are returned in the NRf format and are separated by commas.

When data is binary-encoded, (DISP:LIM:FAIL:HEAD:AFOR FP32 or
DISP:LIM:FAIL:HEAD:AFOR FP64):

<block_data>::=#<byte><length_bytes>{<point>}...
<byte> ::=one ASClI-encoded byte that specifies the number of length bytes to follow
<length_bytes>::=ASCII-encoded bytes that specify the number of data bytes to follow
<point>:=<x_value><y value><y limit><y flag>

These values are returned for the 1st through nth points (nt is returned with
DISP:LIM:FATL:HEAD:POIN?)

All values are returned as either 32-bit or 64-bit binary floating point
numbers, depending on the setting of DISP.LIM:FAIL:HEAD:AFOR.,

Description:

When a limit table is coupled to a display that has limit testing enabled, the data in that
display is tested against limits specified in the table. Limits may be set for some or all of the
displayed data. This query responds with all points of the specified data that were tested
against limits, even if they did not fail those limits. Each point consists four values, which
are defined as follows:

<x_value>:=x-axis value of thié tested point
<y_value>::=y-axis value of the tested point
<y_limit>::=y limit specified for the tested point
<y_flag>::=fail flag (0=passed, 1=failed min, limit, 2=failed max. limit)

Limit tables are defined the LIM:TABL:DATA command. They are assigned to a display
using the DISP:LIM:TABL command.
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DISP:LIM:TEST:HEADer selector

Description:

This command only selects the DISP:LIM:TEST:HEAD subsystem. Sending
DISP:LIM:TEST:HEAD alone does nothing.

DISP.LIM:TEST:HEAD:AFORmat[?] command/query

Overlapped: no
Delayed result: no

Fass control required: no
Power-up state: ASC

Example Statements: ourpur 711;"DISP1:LIM:TEST:HEAD:AFOR ASCii”
OUTPUT 711;"display:b:limit:test:header:aformat £p64"
OUTPUT 711;"DISP:LIM:TEST:HEAD:AFOR?"

Command Syntax: DISPlay[<spec>]:LIMit:TEST:HEADer : AFORmat <sp >
{ASCii|FP32|FP64}

<gpec>n=":A"|:B|1]2

Gluery Syntax: DISPlay[ <spec>]:LIMit: TEST:HEADer: AFORmat?
Returned Format: {ASC|FP32{FP64} <LF><"~END>
Description:

Data returned in response to the DISP:LIM:TEST:DATA query can be ASCII-encoded or
binary-encoded. This command allows you to specify how each digplay’s data should
be encoded.

When ASC is selected, data is sent as a series of values separated by commas. The values are
ASClII-encoded and are formatted as NRf decimal numbers.

FP32 and FP64 both specify binary encoding. When FP32 is selected, data is sent as a
series of values within a definite length block. The values are encoded as 32-bit binary
floating point numbers. When FP64 is selected, data is also sent as a series of values
within a definite length block. However, the values are encoded as 64-bit binary floating
point numbers.

For more information on data encoding and data transfer formats, see Chapter 4,
“Transferring Data.”

The query returns ASC, FP32, or FP64, depending on the option currently specified.



Command Reference

DISP:LIM:TEST-HEAD:POINts? qguery

Overlapped: no
Delayed result: no

Pass control required: no
Power-up state: 0

Example Statement: ourpuT 711;"DISP:LIM:TEST:HEAD:POIN?"

Query Syntax: DISPlay[ <spec>]:LIMit:TEST:HEADer:POINts?
<gpec>i=":A"[:B|1|2

Returned Format: <value><LF><~END>

<value>:=an integer (NR1I format)

Description:

This query tells you how many points in the specified display were tested against a
limit table.

To define limit tables, use the LIM:TABL:DATA command. To assign limit tables to one of
the displays, use the DISP:LIM:TABL command. To read the values of the tested points, use
the DISP;:LIM:FAIL:DATA query.

DISP:X selector

Description:
This command only selects the DISP:X subsystem. Sending DISP:X alone does nothing.
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DISP:X:APERture[?] command/query

Overlapped: no
Delayed result; no

Pass control required: no
Power-up state: 0.005

Example Statements: curpuT 711;"DISP:B:X:APER 0.01"
OUTPUT 711;"DISPLAY1:X:APERTURE 16PCT"
OUTPUT 711;"Disp:B:X:Apexr?”

Command Syntax: DISPlay[<spec>]:X:APERture<sp> {{<percent>PCT} | <fraction>}

<gpec>u=":A"[:B|1|2
<percent>:;=.5|1|2]|4|8}{16
<fraction>::=0.005]0.01}0.02]0.04{0.08|0.16

Query Syntax: DISPlay[ <spec>]:X:APERture?

Returned Format: <fraction><LF>< ~END>

<fraction>::=a decimal number (NR2 format)

Description:

When group delay coordinates are used (DISP:Y:AXIS GDEL), you must select a
phase-smoothing aperture. The greater the aperture you select, the greater will be the
smoothing effect on the displayed data. This command allows you to select an aperture for
the specified display.

The aperture is entered as a percentage or as a fraction of the current frequency span.
DISP:X:APER 0.01 is the same as DISP:X:APER 1PCT. In either case, the value you send is
rounded to the nearest allowable percentage.

The query response indicates which aperture is currently selected for the specified trace.
The value is returned in the fractional form.
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DISP:X:SPACing[?] command/query

Overlapped: no
Delayed result: no

Pass control required: no
Power-up state: LIN

Example Statements:
QUTPUT 711;"Digp2:X:Spac Lin"
OUTPUT 711;"DISPLAY1:X:SPACING LOGARITHMIC"
OUTPUT 711;"DISP:X:SPAC?"

Command Syntax: DISPlay[<spec>]:X:SPACing<sp> {LINear| LOGarithmic}
<spec>:=":A~ |:B]1|2

Query Syntax: DISPlay[<spec>]:X:SPACing?
Returned Format: {LIN|LOG}<LF><"END>
Description:

Use this command to specify whether the spacing of data points along the x-axis should be
linear or logarithmic.

The query returns LIN if linear spacing is selected and LOG if logarithmic spacing is selected
for the specified display.

DISP[:Y] selector

Description:
This command only selects the DISP:Y subsystem. Sending DISP:Y alone does nothing.
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DISP[:Y]:AXIS[?] command/query

Qverlapped: no

Delayed result: no

Pass control required: no
Power-up state: LOGM (display A)
REAL (display B)

Example Statements: ouTpuT 711;"DISP:AXIS LINM"
OUTPUT 711;"DisplayZ:¥:Axis Magnitude”
OUTPUT 711;"disp:axis?”

Command Syntax: DISPlay[<spec>1{:Y]:AXIS <sp> <axis>

<gpec>u=":A~ |:B|1|2
<axis>::=GDELay |IMAGinary | LINMagnitude | LOGMagnitude | PHASe | REAL

Query Syntax: DISPlay[<spec>]{:Y]:AXIS?
Returned Format: {GDEL|IMAG |LINM|LOGM |PHAS |REAL} <LF > < ~END>

Description:

This command lets you specify the coordinate system to be used for the specified display:.
(Coordinate systems are referred to as Trace Types on the analyzer’s front panel.)

DISP:Y:AXIS GDEL specifies the group delay coordinate system, which uses time on the
y-axis and frequency on the x-axis. Group delay is related to phase, but shows phase delays
in time rather than degrees of phase shift. The analyzer uses a smoothing aperture to define
the resolution of the group delay display. This coordinate system is not allowed for time
records. See DISP:X:APER for more information.

DISP:Y:AXIS IMAG specifies the imaginary coordinate system, which uses imaginary
numbers for the y-axis and frequency or time for the x-axis. This coordinate system shows
the imaginary component of complex data at each point along the x-axis.. If the data is real
rather than complex, a y value of 0 is displayed for all x-axis points.

DISP:Y:AXIS LINM specifies the linear magnitude coordinate system, which uses magnitude
for the y-axis and frequency or time for the x-axis. In addition, the y-axis scale is spaced
linearly. DISP:Y:AXIS LOGM specifies the logarithmic magnitude coordinate system, which
also uses magnitude for the y-axis and frequency or time for the x-axis. However, the y-axis
scale is spaced logarithmically.

DISP:Y:AXTS PHAS specifies the phase coordinate system, which uses phase for the y-axis
and frequency or time for the x-axis.

DISP:Y:AXIS REAL specifies the real coordinate system, which uses real numbers for the
y-axis and frequency or time for the x-axis. This coordinate system shows real data or the
real component of complex data at each point along the x-axis.

The query response tells you which scaling system is currently selected.
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DISP[.Y]:SCALe selector

Description:

This command only selects the DISP:Y:SCAL subsystem. Sending DISP:Y:SCAL alone
does nothing.

DISP[:Y]:SCAL:AUTO selector

Description:

This command only selects the DISP:Y:SCAL:AUTO subsystem. Sending
DISP:Y:SCAL:AUTO alone does nothing.

DISP[:Y]:SCAL:AUTO:SINGle command

Overlapped: no

Delayed result: no

Pass centrol required: no
Power-up state: not applicable

Example Statements: ouTpuT 711;"DISP:A:SCAL:AUTO:SING”
QUTPUT 711;"Display2:Y:Scale:Auto:Single”

Command Syntax: DISPlay[<spec>]1[:Y]:SCALe: AUTO:SINGle
<sgpec>:u="":A" |:B}]1]2

Description:

This command performs a single autoscale on the specified display. This optimizes y-axis
scaling for that display.

7-57



Command Reference

DISP[:Y]:SCAL:CENTer[?] command/query

Overlapped: no
Delayed result: no

Pass control required: no
Power-up state: variable

Example Statements: ourpur 711;"displi:scal:cent 5v”
OUTPUT 711;"DISPLAY:B:Y:SCALE:CENTER -40 DBM"
OUTPUT 711;"Disp:B:Scal:Cent?™
Command Syntax: DISPlayf<spec>1[:Y]:SCALe:CENTer <sp> <value >[<unit>]
<gpec>:;=":A" |:B|1|2
<value>::=a decimal number (NRf format)

<unit>options are listed in Appendix A.

Query Syntax: DISPlay[<spec>][:Y}:SCALe:CENTer?

Returned Format: <value><LF><~END>

<value>:=a decimal number (NRf format)

Description:

This command allows you to define the center of a display’s vertical scale. Changing the
vertical-per-division value (DISP:Y:SCAL:DIV) after using this command will alter the top
and bottom points of the display while keeping the center point fixed.

The unit you can send with this command depends on two things:

* The measurement data being displayed

* The coordinate system (also called trace type) being used to display the
measurement data

Send the TRAC:RES query to determine which measurement data is being displayed and the
DISP:Y:AXIS query to determine which trace type is being used. You can then refer to
Appendix A to determine which units you can send with this command.

NOTE if you do not include a <unit> specifier when you send this command, the
analyzer assumes a default unit. This default unit is not necessarily the current unit
used for the vertical axis. Default units are specified in Appendix A.

The query returns the center point of the display’s vertical scale. Note that only a value is
returned; units are not appended. Units are returned by the DISP:Y:SCAL:UNIT query.
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DISP[:Y]:SCAL:DIVision[?] command/query

Overlapped:
Delayed result:
Pass control required:

10
no
no

Power-up state: variable

Example Statements: ourpur 711;"DISP:SCAL:DIV 5"
QUTPUT 711;"DISPLAY1:Y:SCALE:DIVISION 10"
OUTPUT 711;"displ:scal:div?”

Command Syntax: DISPlay[ <spec>]1[:Y]:SCALe:DIVision<sp> < value>[<unit>]

<spec>:=""A"|:B|1]|2

<value>::=any decimal number x, where .001 < x < 100 (when the display units are
referenced to dB)

any decimal number x, where 1 E-36 = x = 1 E36 {when the display units
are not referenced to dB)

<unit>options are listed in Appendix A.

Query Syntax: DISPlay[<spec>][:Y]:SCALe:DIVision?

Returned Format: <value><LF><~END>

< value>::=a decimal number {NRf format)

Description:

Graticule lines divide a display’s vertical axis into eight divisions. Use this command to
define the increment between graticule lines on the specified display’s vertical axis.

The unit you can send with this command depends on two things:

* The measurement data being displayed

* The coordinate system (also called trace type) being used to display the
measurement data

Send the TRAC:RES query to determine which measurement data is being displayed and t
DISP:Y:AXIS query to determine which trace type is being used. You can then refer to
Appendix A to determine which units you can send with this command.

he

NOTE if you do notinclude a <unit> specifier when you send this command, the
analyzer assumes a default unit. This default unit is not necessarily the current unit
used for the vertical axis. Default units are specified in Appendix A.

The query returns the current increment between specified display’s graticule lines. Note
that only a value is returned; units are not appended.
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DISP[:Y]:SCAL:REFerence][?] command/query

Overlapped: no
Delayed result: no

Pass control required: no
Power-up state: INP

Example Statements: ouTPUT 711;"DISP:A:SCAL:REF CENT"
OUTPUT 711;"Display:B:Y:Scale:Reference Start”
OUTPUT 711; "DISP2:SCAL:REF?"

Command Syntax: DISPlay[<spec>][:Y]:SCALe:REFerence<sp>
{CENTer |STARt|STOP [INPut}

<gpec>:=":A"|:B|1|2

Query Syntax: DISPlay[<spec>][:Y]:SCALe:REFerence?
Returned Format: {CENT|STAR|STOP|{INP}<LF>< ~END>

Description:

This command lets you use one of three parameters to select the top, center, or bottom of the
specified display as a vertical axis reference point. STOP selects the top, CENT selects the
center, and STAR selects the bottom. The reference point selected with this command
remains fixed when the vertical-per-division value (DISP:Y:SCAL:DIV) is changed.

A fourth parameter, INF, enables automatic reference tracking. Automatie reference
tracking selects vertical scaling values based on the input range of the channel supplying the
measurement data.

Your selection of trace type and measurement data affects reference level tracking. When
the logarithmic magnitude trace type is selected, the top reference is kept at the input range.
When the linear magnitude trace type is selected, the bottom reference is kept at zero.
When the real or imaginary trace types are selected, the center reference is set to 0 (zero).

In addition, when linear magnitude, real, or imaginary trace types are selected, the
vertical-per-division value is changed so that the top reference is = the input range.

(See the DISP:Y:AXIS command for information on specifying the trace type.)

Reference level tracking is not allowed for the phase (DISP:Y:AXIS PHAS) and group delay
(DISP:Y:AXIS GDEL) trace types. It is also not allowed for frequency response, coherence,
and user-defined measurement data. (See TRAC:RES for information on measurement data).

The vertical axis reference point is changed and automatic reference tracking is disabled by
the following commands: DISP:Y:SCAL:CENT, DISP:Y:SCAL:STAR, and
DISP:Y:SCAL:STOP. Reference level tracking is also disabled by these commands:
DISP:Y:SCAL:AUTO:SING and DISP:Y:SCAL:DIV. (When DISP:Y:AXIS is LOGM,
DISP:Y:SCAL:DIV might not disable reference level tracking.)

This command does not allow you to specify a value for the reference point. This must be
done with the DISP:Y:SCAL:CENT, DISP:Y:SCAL:STAR, or DISP:Y:SCAL:STOP command,

The query response tells you what kind of vertical-axis scaling is currently selected.
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DISP[:Y]:SCAL:STARt[?] command/query

Overlapped: no
Delayed result: no

Pass control required: no
Power-up state: variable

Example Statements: curpuT 711;"Disp:Scal:Star 10"
OUTPUT 711;"display2:Y¥:scale:start -40dBVrms”
OUTPUT 711;"DISP:A:SCAL:STAR?"
Command Syntax: DISPlay{<spec>][:Y]:SCALe:STARt<sp><value>[<unit>]
<spec>u=":A7 |:B|1]2
<value>::=a decimal number (NRf format)

<unit>options are listed in Appendix A

Query Syntax: DISPlayl <spec>1[:Y]:SCALe:STARt?

Returned Format: <value><LF><~END>

<value>::=a decimal number (NRf format)

Description:

This command allows you to define the bottom of a display’s vertical scale. Changing the
vertical-per-division value (DISP:Y:SCAL:DIV) after using this command will alter the top
and center points of the display while keeping the bottom point fixed.

The unit you can send with this command depends on two things:

* The measurement data being displayed

* The coordinate system (also called trace type) being used to display the
measurement data

Send the TRAC:RES query to determine which measurement data is being displayed and the
DISP:Y:AXIS query to determine which trace type is being used. You can then refer to
Appendix A to determine which units you can send with this command.

NOTE If you do not include a <unit> specifier when you send this command, the
analyzer assumes a defauit unit. This default unit is not necessarily the current unit
used for the vertical axis. Default units are specified in Appendix A.

The query returns the bottom point of the display’s vertical scale. Note that only a value is
returned; units are not appended. Units are returned by the DISP:Y:SCAL:UNIT query.
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DISP[:Y]:SCAL:STOP|[?] command/query

Overtapped: no
Delayed result: no

Pass control required: no
Power-up state: variable

Example Statements: curpur 711;"pIsSP:a:scaLn:sTor 1°
ouTPUT 711;"display2:Y:scale:stop 1l0dbvrms"®
OUTPUT 711;"Disp:Scal:Stop?”
Command Syntax: DISPlay[ <apec>][:Y]:SCALe:STOP <sp> <value>{<unit>]
<spec>u= AT [:B|1]|2
<value>::=a decimal number (NRf format)

<unit>options are listed in Appendix A

Query Syntax: DISPlay[<spec>][:Y}:SCALe:STOP?

Returned Format: <value><LF>< ~END>

<value>::=a decimal number (NRf format)

Description:

This command allows you to define the top of a display’s vertical scale. Changing the
vertical-per-division value (DISP:Y:SCAL:DIV) after using this command will alter the center
and bottom peints of the display while keeping the top point fixed.

The unit you can send with this command depends on two things:

* The measurement data being displayed

* The coordinate system (also called trace type) being used to display the
measurement data

Send the TRAC:RES query to determine which measurement data is being displayed and the
DISP:Y:AXIS query to determine which trace type is being used. You can then refer to
Appendix A to determine which units you can send with this command.

NOTE If you do not include a <unit> specifier when you send this command, the
analyzer assumes a defauit unit. This default unit is not necessarily the current unit
used for the vertical axis. Default units are specified in Appendix A.

The query returns the top point of the display’s vertical scale. Note that only a value is
returned; units are not appended. Units are returned by the DISP:Y:SCAL:UNIT query.
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DISP[:Y]:SCAL:UNITs[?] command/query

Overlapped: no

Delayed result: no

Pass controi required: no

Power-up state: "DBVRMS" (display A)
"W (display B}

Example Statements: ourpur 711;"Disp:Scal:Unit ""Deg"""
OUTPUT 711;"DISPLAY2:Y:SCALE:UNITS ‘DBVPK'”
CUTPUT 711;"displ:scal:unit?”

Command Syntax: DISPlay[<spec>][:Y]:8CALe:UNITs<sp>{"|"} <unit>{"|"}
<gpec>u="":A"[:B]|1|2

<unit>options are listed in Appendix A

Query Syntax: DISPlay[<spec>1{:Y]:SCALe:UNITs?
Returned Format: "<unit>"<LF>< ~END>

Description:
Use this command to select a unit for the specified display’s y-axis.

The unit you can send with this command depends on two things:

¢ The measurement data being displayed

* The coordinate system (also called trace type) being used to display the
measurement data

Send the TRAC:RES query to determine which measurement data is being displayed and the
DISP:Y:AXIS query to determine which trace type is being used. You can then refer to
Appendix A to determine which units you can send with this command.

The query returns the y-axis unit currently being used for the specified trace.
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