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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 Hability for the customer’s failure to comply with
these requirements. This is a Safety Class 1 instrument.

Ground The Iinstrument

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
a instrument. Use extreme caution when handling, testing, and adjusting.




Safety Symbols
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The following safety symbols are used throughout this manual and in the instrument. Familiarize
yourself with each symbol and its meaning before operating this instrument.

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

1 oR ul

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 (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 noiseless, clean ground (earth) terminal. Used for a signal common, as
well as providing protection against clectrical shock in case of a fault. A terminal
marked with this symbol must be connected to ground in the manner described in the
instatlation (operating) manual, and before operating the equipment.

Frame or chassis terminal. A connection to the frame {chassis) of the equipment which

normally includes all exposed metal structures.

Alternating current (power line).

v
v Direct current (power line).
K Alternating or direct current {power line).
Warning The WARNING sign denotes a hazard. It calls attention to a procedure,

¢

practice, condition or the fike, which if not correctly performed or adhered

{o, could resutt 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

9

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







Guide to HP 35665A Documentation

4 Unpack and install the
HP 35665A

~Instalt the HP 35665A Dynamic

Signal Analyzer

Do operation verification or
performance verification tests

HP 356654 Installation and
Verification Guide

HP 356654 Instaliation and
Verffication Guide

¢ Getting started

Make your first measurements with

HP 35665A Quick Start Guide

measurements with the HP 35665A

Understand each of the analyzer's
instrument modes

yOur new analyzer
Review measurement basics HP 35665A Concepts Guide
Learn what each key does HP 356654 Operator’s Reference
or use the analyzer's [ Help ] key
4 Making measurements l.earn how to make typical _ HP 356654 Operator’s Guide

HP 35665A Concepts Guide

+ Creating automated
measurements

tearn the HP Instrument BASIC
interface :

Record keystrokes for a particular
measurement

Program with HP instrument BASIC

Using HP Instrument BASIC with
the HP 356654

HP 35665A Operator’s Guide

HP instrument BASIC User's
Handbook

analyzer

¢ Remote operation Learn about the HP-iB HP-IB Programming with
the HP 356654
Learn how to program with HP-IB HP—B Programming with
the HP 356654
Find specific HP-1B commands HP 356654 HP-IB Commands:
Quick Reference
# Servicing the analyzer Adjust, troubleshoot, or repair the HP 35665A Service Guide







Table of Contents

Part | - Overview

Chapter 1: Before You Begin
About this BooK . . L e e e e e e e 1-1
Aboutthe Analyzer . . . . . .. . . .. e e e i s 1-2
INrOdUCHOR . L o v o v e v vt e e e e e e e e e e e e e e e e e 1-2
More than just a Spectrum/Network Analyzer .. ... ... ... ... ..., 1-3
OtherOptions . . v . 0ttt ittt e e s i i e i e 1-3
Other OpHODS . . . o v it et et e e e e e oo et e e et et e e e e o s a s as e ae vensn 1-3
The HP35665A ataGlance . . . . . . . . it ittt it it i s e et et s st s e e 1-4
HowtoUsethis Book . .... ... ... ... i i i et 1-5
HYowve Usedan FFT Analyzer Before... . ... . . ittt i 1-5
HYouHaven't Used an FFT Analyzer Before... . . ... .. .. . ittt oo, 1-5
Firmware Revision Date . .. ... ... ... .. ..., e e e e e e e e e 1-6
Need AssistanceT . . o . v it i e ittt e e et e e e e e e e e e e 1-6
Notation CORVEBHONS . . . v o v v v v et e e e o et e et e et e et e m et e e ote o e 1-7
Hardkeys . . . .t e e e e e e e e e e e e 1-7
RT3 < 1-7
Toggle Keys . o o it e e e e e e e e e e e e e e 1-7
Ghosted Softkeys . . . ... .. e e e e e e e e e e Ce e 1-7
Where to find Additional Information . . ... ... ... . . e 1-8
Usingthe [Helplkey .. ... .. .. .. . i e 1-8
The Quick Start Guide . . . . 0 . L L e e e e e e e 1-8
The Concepts Guide . . . .. . o .0t it e e e e e e e 1-8
The Operator’s Reference . . . . . ... ...ttt et et e e et e s 1-8
Programmer’'s Reference . .. .. .. ... . ... ittt e e 1-8
HP Instrument BASIC . . . . . . i e e e e e 19
Installation and Verification Test Guide. . ., ... . . . . i i i 1-9
T e 1 1-9
Demonstration DISC . . . o o i i i e e e e e e e e e e 1%
Related Information. . . . . .. i it it n i it it et e e e e e e e 1-9
Using the Optional Keyboard... . . . . ... . . i i i i e e s e i-10

Chapter 2; Source Characterization
BT o T N 2-1
Task St . . it e e e e e e e e e e e e e e 22
The Task . . . . i i i et e e e et e e e e e e e e e e e e e 2-3



Table of Contents (Continued)

Chapter 3: Device Characterization

gk OVEIVIEW . v ot et e e e et e m e e e e e e e e e e e e e 3-1
TasKSELUP + v v« v ettt et e e e e 3-2
TREe TaSK & o v o o e ot e e s e e e e e e et e e e e e e e e e e e e e e e 3-3

Chapter 4: Device Characterization with Swept Sine mode

T s a s = A S 4.1
TaskSEUP . . . .. ot e e e e et e e e e e 4-2
T Y- -4 4-3

Chapter 5: Measuring Acoustic Noise

Task OVEIVIEW & v v et e e e e e e it e e e e e e e e e e e e e 51
T Y A - T R 52
ThE TaSK o o s s s e e e e e e e e e e e e e e e e e e e e e e 5-3

Chapter 6: Impact Testing

Task OVEIVIEW & v v v o e i e s e e e et e e e e e e e e e e e e e 6-1
Task SEIUD . . v it it ettt e e e e e e 6-3
THE TASK . . o o v i s s e e e e et e e e s e e e e e e e e e e e e e e e e e e e 6-4

Part Il - Analysis Tasks

Chagpter 7: Limit Testing

TRErodUCHON . & . o i e e e et e e e e e e e e e e e e e e 7-1
Task 1: Buildingan ArbitraryLimit . . . . . ... . . ... . i e 7-2
Task OVervIEw . . . o i i i it i et i e e e e e e e e e e 72
1 ) S I 73
FhEe Task & v i e e e e e e e e e e e e e e e s 7-4
Task2: BuildingaLimitfromaTrace ... ... ... ... .o nn. 7-8
Task OVEIVIEW . o o v i i e vt e ot v et e e e e e 7-8
Task SEHUD . - o vt v it it e e e e e e e e 7-9

B 1T 1 V=Y. 7-10

Chapter 8: Using Keystroke Recording to Generate an HP Instrument BASIC Program

IOErOdUChIOn & o o 2t ot ot e e e e e e e e e e e e e e e e e e e e e e e 8-1
Task OVEIVIEW . . o v s e et e n e e e e e e e e e e e e e e e e 82
Task SELUP .« . o i it e e e e e e 8-3
1 T 71 < U UG A PP 8-4



Table of Contents (Continued)

Chapter 9: Math Operations
IRtrOQUOHOM .« . v v o o et e e et et e e e e e e e e e e e e e s

MathTask 1: Inverting a Trace . . . . . . o 0 i i it it e e it e e s e st ae s
Task OVEIVIEW . . . o o it i it e bt e e et e e e e e e e e

Task SetuP . . . . . o i i e e e e e e e
T T

Math Task 2: PerformingaMathOperation . .. .. . . ... 0ottt ee e o
Task OVeIVIBW . o . o it i it e e e e e e e e e e e

Task SEIUP . . o it e e e
e Task . . . i e e e e e e e e e

Part Ill - Other Common Tasks

Chapter 10: Plotting and Printing Measurement Results
IREFOQUCHON « & o o v e e e e e e e e e e e e e e e e e e e e e e

Task 1:
Task 2:
Task 3:
Task 4:

Plotter Setup . . . . . . o o it e e e e e e
PHOEr SEUD . o v v v v vt e et et et e e e e e e e e
Selecting a Plot/Print Destination . . . . . . . .00t v vt i i e oo e
Ploting or Printin . . . v . v v v v v it v i i e e e e e e s e s

Chapter 11; Saving, Recalling, and Copying Files

FCrTE g0 s 13 et 5T+ NN

OVEIVIEW . i v i e v v v et ettt et et e e e e e e e
SelectingaDisk . . . . . . L. e e e e e
Disk Specifier Prefixand Filenames . . .. ... .. . . ... it
Data ReZISIEIS . . . o v v v v v ettt e e e e e e e

Task 1:
Task 2:
Task 3:
Task 4;
Task 5:
Task 6:

Index

Selecting the Default Disk . ... ... ... ... . ..., e
FormattingaBlank Disk ... ... .. .. . e
Saving aTrace . . . . . v it ittt i e i e e e e e e
RecalingaTrace .. ... .. ittt it ittt e oo ce oo
CopyingaDisk . .. ...t e e e
Copyingafile . ... ... ... .t e

iii






Before You Begin

About this Book

This book is the HP 356654 Operator’s Guide. 1t shows you how to make typical measurements with
the HP 35665A Dynamic Signal Analyzer. In addition, this book shows you how to perform common
analysis tasks, such as building limits, using keystroke recording, and using math operations. It also
shows you how to do other common tasks, such as plotting or printing your measurement results, and
saving, recalling, and copying files.

This book does not show you how to use all of the analyzer’s features. To learn about the analyzer’s
features or more general information about the analyzer, you should use the other books in this
operating manual set. For more information, see “Where to find Additional Information” later in
this chapter.
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Before You Begin
About the Analyzer

About the Analyzer

introduction

The Hewlett-Packard 35665A Dynamic Signal Analyzer is a two-channel FFT spectrum/network
analyzer with a frequency range that extends from nearly dc to just over 100 kHz. As such, the
analyzer is a general-purpose design tool for measurement and evaluation of many electronic,
electromechanical, and mechanical devices. The analyzer is also useful for noise and vibration
analysis—and to make these measurements even easier, the analyzer has a built-in ICP current
source for those accelerometers that require it.

Although the HP 35665A is primarily a frequency-domain analyzer, you can also use it to make
time-domain and amplitude-domain measurements. To extend the analyzer’s measurement
capability, separate options are available for swept sine, rotating machinery, control systems, and
acoustics applications.

You can also operate the analyzer remotely, via the HP-IB, to make automated measurements—a
technique that’s particularly useful for repetitive tasks (such as those encountered in production-line
testing). However, you aren’t restricted to remote operation for automated measurements—you can
also use the analyzer’s optional HP Instrument BASIC capability (and keystroke recording feature)
to create automated measurement routines without an external controller or computer.



Before You Begin
About the Analyzer

More than just a Spectrum/Network Analyzer

As we mentioned, the HP 35665A is more than just a two-channel spectrum/network analyzer. You
could think of it as several instruments in a single case. When equipped with the full complement of
options, the HP 35665A functions as a spectrum analyzer, network analyzer, acoustic sound level
meter, acoustic intensity analyzer, vibration analyzer, digital oscilloscope, and amplitude-domain
analyzer!

The standard HP 35665A has three instrument modes. To extend measurement capability, there are
three other optional instrument modes. An instrument mode is, in effect, an individual “personality”
that configures the analyzer to make specific types of measurements. For example, in FFT Analysis
mode, the analyzer functions as a standard low-frequency FFT spectrum/network analyzer. In
Octave Analysis mode, the analyzer functions as a real-time, parallel-filter acoustics analyzer.

The standard HP 35665A is equipped with the following instrument modes:

a FFT Analysis.
a Correlation Analysis.
» Histogram/Time.

Additionally, your HP 35665A may be equipped with the following optional instrument modes:

s Octave Analysis.
n Order Analysis.
a Swept Sine.

To learn more about instrument modes, see the HP 356654 Concepts Guide.

Other Options

In addition to the extended measurement capability available with the optional instrument modes,
there are other options available for the HP 35665A Dynamic Signal Analyzer. These include:

HP Instrument BASIC

Curve Fit/Synthesis

External Keyboard

Additional Memory (two or six Megabytes)
Arbitrary Waveform Source

Other Options

To see what options your HP 35665A analyzer has, press the [ System Utility ] hardkey and then press
the [ OPTIONS SETUP ] softkey.
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The HP 35665A at a Glance

The HP 35665A at a Glance

For a detailed overview of the analyzer’s front panel, see the HP 356654 Operator’s Reference.
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How to Use this Book

if You've Used an FFT Analyzer Before...

If you've used an FFT spectrum analyzer before, you should have no trouble making measurements
with the HP 35665A. This instrument has many of the same features found in other
Hewlett-Packard analyzers, such as the HP 35660A, HP 3561A, HP 3562A, HP SINE, and the

HP 3566A/3567A.

For a general overview of the HP 35665A analyzer, see chapter 3 in the HP 356654 Concepts Guide.
If you want to step though a few quick measurement tasks, use the HP 356654 Quick Start Guide. If
you’ve already looked through these books, continue with the HP 356654 Operator’s Guide.

If You Haven’t Used an FFT Analyzer Bétore...

If you haven’t used an FFT spectrum analyzer before, try one or two of the tasks in the HP 356654
Quick Start Guide. Then read the first part of the HP 356654 Concepts Guide—this contains
essential background material to help you understand and use your new analyzer. In particular, be
sure to review the chapters on “Spectrum Analyzer Basics” and “Getting Comfortable with the
HP 35665A.”

Afterwards, continue with the HP 356654 Operator’s Guide. The sample measurements in this book
are representative of many common measurements made with low-frequency spectrum analyzers.
And since each task introduces the analyzer’s features in a sequential, easy-to-understand fashion,
you’li soon have the skills necessary to use the analyzer with total confidence. You will also find
tasks that demonstrate measurements available with each of the analyzer’s optional instrument
modes.

Keep in mind that simply looking over the measurement tasks is not enough to really learn how to use
the analyzer. If at all possible, gather the necessary equipment (outlined at the beginning of each
task), set things up, and step through each measurement task. If you don’t have a lot of time (or
don’t have the necessary equipment), make sure you have at least completed some of the tasks in the
HP 356654 Quick Start Guide.
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Firmware Revision Date

This book should be used with HP 35665A Dynamic Signal Analyzers having firmware version
A.01.00. If your analyzer has a significantly different firmware revision, contact your local
HP Sales/Service office to obtain 2 documentation set that matches your firmware revision date.

Firmware revisions are significant only if the first two digits in the firmware revision date are changed.
For example, A.01.00 indicates a significant change from A.00.00. However, a change to A.00.01

from A.00.00 indicates very minor changes that do not affect the documentation set.

To check the firmware revision date of your instrument, press [ System Utility ] and then [ §/N VERSION ].

Need Assistance?

If you need assistance, contact your nearest Hewlett-Packard Sales and Service Office listed in the
HP Catalog, or contact your nearest regional office listed at the back of this guide. If you are
contacting Hewlett-Packard about a problem with your HP 35665A Dynamic Signal Analyzer, please
provide the following information:

Model number: HP 35665A

Serial number:

Firmware version:

Options :

Date the problem was first encountered:
Circumstances in which the problem was encountered:
Can you reproduce the problem?

What effect does this problem have on you?

16
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Notation Conventions

Hardkeys

Throughout this book, they are printed like this: | Inst Mode ]. Hardkeys are front-panel buttons
whose functions are always the same. Hardkeys have a label printed directly on the key itself.

Softkeys

Throughout this book, softkeys are printed like this: [ FFT ANALYSIS ]. Softkeys are keys whose
functions change with the analyzer’s current menu selection. A softkey’s function is indicated by a
video label to the left of the key (at the edge of the analyzer’s screen).

Toggle Keys

Some keys toggle through different settings. Toggle softkeys have a highlighted word in their label
that changes with each press of the softkey. Throughout this book, toggle softkeys are depicted as
they appear after you make the keypress. For example, “toggle to [ X-AXiS LIN LOG ]” means to press
[ X-AXIS LIN/LOG ] until the word LIN is highlighted.

There is only one toggle hardkey. This is the [ Pause-Cont ] hardkey. |

Ghosted Softkeys

Occasionally, a softkey may be inactive—this occurs when a softkey is not appropriate for a
particular measurement. When this happens, the analyzer “ghosts” the inactive softkey. For
example, if you set the analyzer to one-channel mode, and then press [ Meas Data ], the

[ FREQUENCY RESPONSE ] softkey will be ghosted. This is because frequency response measurements
are only possible when the analyzer is in two-channel mode.

1-7
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Where to find Additional Information

Using the [ Help ] key

The [ Help ] key on the analyzer’s front panel provides fast, easy-to-read information about specific
instrument controls and features. Using [ Help | is particularly convenient when you need assistance
and you don’t have the Operator’s Reference near at hand.

The [ Help ] key is also a good way to learn about the analyzer (or to refresh your memory if you
don’t use the analyzer very often). The help facility also has an index that lets you request
information by key name or by topic.

The Quick Start Guide

Use the HP 356654 Quick Start Guide as an introduction to the HP 35665A. If you haven't read this
book yet, you should probably do so. The Quick Start Guide is very short, but it’s designed to get
you comfortable with the analyzer by helping you make a sample measurement within fifteen
minutes.

The Concepts Guide

For a conceptual overview of the analyzer and in-depth discussion of the analyzer’s major features,
use the HP 356654 Concepts Guide. Where appropriate, the Concepts Guide includes sample tasks
to help you get comfortable with some of these features.

The Concepts Guide also contains essential background material to help you understand and use the
HP 35665A. This is particularly useful if you haven’t used a spectrum/network analyzer before, or if
you haven’t used an FFT analyzer before. It may also be useful if you just want to review some basic
measurement concepts.

The Operator’'s Reference

For random-access information about the analyzer’s controls and features, refer to the HP 356654
Operator’s Reference. This is a dictionary-style reference that offers introductory tours of both front
and rear panels, menu maps, and a short description of each hardkey and softkey.

Programmer’s Reference

To help you operate the analyzer remotely via HP-IB, see HP-IB Programming with the HP 35665A.
Here you'll find a conceptual overview of the HP-IB and how you can use it to control you
instrument remotely. There is also a command reference that lists all HP-IB commands specific to
the HP 35665A. This includes a description of each command, its proper syntax, and example
statements. Additionally, there are sample programs to help you create your own HP-IB programs.
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HP Instrument BASIC

To learn more about using HP Instrument BASIC (a subset of the HP BASIC programming
language) with your new analyzer, see Using HP Instrument BASIC with the HP 356654. This shows
you how to record and develop programs for the HP 35665A. There are also sample programs to

help you get started with HP Instrument BASIC.

For more global information about HP Instrument BASIC, see the HP Instrument BASIC User’s
Handbook. This is a generic handbook for the HP Instrument BASIC language.

{nstallation and Verification Test Guide.

For specifications, installation instruciions, and performance tests, see the HP 356654 Installation
and Verification Guide.

Service Guide

For service information, see the HP 356654 Service Guide. This manual includes adjustments,
replaceable parts, circuit descriptions, and troubleshooting.

Demonstration Disc

Consider ordering the HP Dynamic Signals Demo Disc (HP part number 35665-95900). This
contains captured signals from microphones and vibration transducers for 72 different types of
signals. These may be helpful as you learn to use the HP 35665A Dynamic Signal
Analyzer—particularly if you are interested in making acoustics or vibration measurements.

To use the demonstration disc, you simply connect a standard audio Compact Disc player to the
analyzer’s input connectors. Each disk is shipped with documentation to explain the signals and to

offer appropriate measurement suggestions. For more information, contact your local
Hewlett-Packard Sales and Service Office.

Related Information.

Additionally, you will find applications information in numerous Hewlett-Packard application notes.
These are available from your local HP Sales and Service Office.

1-9
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Using the Optional Keyboard...

The HP 35665A analyzer has a connector that lets you attach an optional alphanumeric keyboard.
You can use the keyboard to perform the same functions as you would using the front-panel alpha
keys—for example, when specifying filenames or when entering a trace title. And using the
keyboard makes it much easier to edit HP Instrument BASIC programs.

It’s important to know that the keyboard remains active even when the analyzer is not in alpha entry
mode. This means that you can operate the analyzer using the external keyboard rather than the
front panel. Pressing the appropriate keyboard key does the same thing as pressing a hardkey or a
softkey on the analyzer’s front panel.

Caution Use only the approved keyboard for this product. Hewlett-Packard does not
warrant damage or performance loss caused by a non-HP approved keyboard.
Currently, approved Hewlett-Packard keyboards are as follows:

U.S. ASCII (C1405A #ABA)
UK. English (C1405A #ABU)
German (C1405A #ABD)
French (C1405A #ABF)

Italian (C1405A #ABZ)

Spanish (C1405A #ABE)
Swedish/Finnish (C1405A #ABS)

Note In addition to the U.S. English keyboard, the HP 35665A Dynamic Signal Analyzer
supports French, German, Italian, Spanish, U.K./English, and Swedish/Finnish
keyboards. To configure your analyzer for a keyboard other than U.S. English,

press | System Utility ] [ KEYBOARD SETUP |. Then press the appropriate softkey to
select the language.

Configuring your analyzer to use a different keyboard only ensures that the analyzer
recognizes the proper keys for that particular keyboard. Configuring your analyzer
to use another keyboard does not localize the on-screen annotation or the analyzer’s
online HELP facility.

To learn more about the optional keyboard, see the HP 356654 Operator’s Reference.



Source Characterization

Task Overview

This task is similar to the one presented in chapter 2 of the HP 356654 Quick Start Guide. However,
the task here introduces vector averaging. It also shows you how to specify a trace title.

This task shows you how to look at a sine signal source (either from the analyzer’s sine source or
from an external signal generator), measure its frequency, and measure its harmonic distortion. You
will be using the analyzer’s FFT Analysis mode.

What you will need:

One connecting cable, 12 inches (30 cm) or longer; this should be a BNC male to BNC male.
Signal source (you can use the analyzer’s own source if you'd like).
If necessary, an appropriate feedthrough terminator for your source (not needed if you're using

the analyer’s internal source).

What you will do:

Look at a 10 kHz signal.

Measure the frequency and amplitude of the fundamental.

Look for the second harmonic of the fundamental frequency, and measure its amplitude.
Learn how to use the relative marker.

Learn how to use the analyzer’s harmonic distortion marker function.

View the difference between rms averaging and vector averaging.

Create a title for the displayed trace.



Source Characterization

Task Setup

Task Setup
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Source Characterization
The Task

The Task

As you step through the following task, you may find that your measurement results differ slightly from
those shown here. Keep in mind that the tasks are designed to help you learn about the analyzer—not
to duplicate specific measurement results. :

1. If the analyzer is turned off, turn
it on.
Then press [ Preset |-

Now press [ DO PRESET ).

2. If you're using an external signal
source, connect its output to the
analyzer’s channel 1 input, as
shown in the task setup
illustration. Then go to step 4.

3. Press | Source ]
Now toggle to [ SOURCE ON OFF ].

Skip this step if you're using an
external signal source.
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Source Characterization
The Task

4. Press [ LEVEL }

Now press [ 8 ] and then
press [ dBVrms ]-

Entering 2 numeric value
ow enter the: 3

If you are using an external signal
source, set the level to 0 dBVims

(1 Vrms).

5. Now look at the analyzer’s
screen. You should see the
fundamental and at least one
harmonic.
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B Mag
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6. Press [ Avg |-

Toggle to [ AVERAGE ON OFF |.
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The Task

7. Press [ Start -

8. Press [ Marker | and

press [ MARKER TO PEAK }.

9. Press [ NEXT PEAK RIGHT ]-




Source Characterization
The Task

10. Press [ MARKER TO PEAK ] and

11,

12. Press [ MARKER TO PEAK ] and

2-6

press [ REFERENCE 70 MARKER ]-
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Press [ NEXT PEAK RIGHT .
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Source Characterization
The Task

13. Press [ Marker Function |,
press [ HARMONIC ],
press | FUNDAMNTL FREdUENCY ]-
Press [ Marker Value ]. This

hardkey is located in the numeric
keypad.

Then press [ THD ]
Marker ZenFung: 10,26 KHZ Num Harms: 20
{Havmoniq]
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14. Press| Avg ],

press [ AVERAGE TYPE },

press [ VECTOR ]



Source Characterization
The Task

15. Press [ Trigger ] and

16.

17.

press [ GHANNEL 1 TRIGGER ]-

Press [ Start ]

Trigeer Level. & %
{FF Sigope: Positlive
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*
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Press [ Disp Format ],
press [ MORE ],

press | TRACE TITLE }.




Source Characterization
The Task

18. Then use the knob, the
numeric-entry keys, and the
alpha-shifted hardkeys to enter a
name for the stored trace
(alternatively, you can use the
optional keyboard).

Then press [ ENTER .
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Device Characterization

Task QOverview

This task is similar to the one presented in chapter 3 of the HP 356654 Quick Start Guide. However,
the task here uses an external device-under-test. In addition, it also shows how 1o store measurement
results.

This task shows how to use the analyzer’s FFT Analysis mode to make a typical network
measurement. You can use any appropriate device-under-test—for example, a filter. In this
example here, we used a 5 kHz low-pass filter.

What vou will need:

» Three connecting cables, 12 inches (30 cm) or longer. These should be BNC male to BNC

male cables.
» One BNC “T” adapter.
» A device-under-test, such as a filter. In the example here, we used a 5 kHz low-pass filter.

What you will do:

= Look at the frequency response and phase of a device-under-test.
s Find the peak of the frequency response.
» Measure the gain at the peak response.

What you will learn:

m How to select a different trace coordinate.
= How to use active entry.
n How to save the measurement resuits to a data register.
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Device Characterization
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Device Characi:erization
The Task

The Task

As you step through the following task, your measurement results will be different than those shown
here, since your device-under-test may be different from the one used in this sample task. Keep in mind
that these tasks are designed 1o help you learn about the analyzer—not 10 duplicate specific
measurement results.

1. If the analyzer is turned off, turn
it on.

Then press | Preset |-

Now press [ DO PRESET ].

2. Connect the analyzer’s source to
both the channel 1 input and to
the input of your
device-under-test. Then connect
the output of your
device-under-test to the channel
2 inputs. See the task setup
illustration.

3. Press [ inst Mode } and

press [ 2 CHANNEL }.
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Device Characterization
The Task

4. Press | Meas Data ] and

press [ FREQUENCY RESPONSE -

5. Press [ Source ]

[ RANDOM NOISE |

Now toggle to [ SOURCE ON OFF J.

6. Press [ LEVEL ]

Use the numeric entry hardkeys
to enter “1.” Then press [ Vims ].

Use a lower voltage if your
device-under-test will be damaged

with a 1 Vrms inpul.

esponse trace for




Device Characterization
The Task

7. Press [ Avg |

Toggle to [ AVERAGE ON OFF |-

8. Press [ Scale ] and toggle to

[ AUTOSCALE ON OFF ].

9. Press [ Start |-

10. In our example, a frequency span
of 0 Hz to 51.2 kHz is adequate.

If you want io examine your
device-under-test with a different
frequency range, press | Freq ] and
use the [ $PAN ] and [ CENTER |
softkeys, or the [ START ] and

[ STOP ] softkeys to change the
frequency range of your
measurement.
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Device Characterization
The Task

11. Press [ Marker ] and

3-6

press | MARKER TO PEAK |-

Press [ REFERENCE TO MARKER ] and
move the relative marker with the
knob until you find the 3 dB point
of the filter. If you're using a
bandpass filter, you can move the
marker to find both 3 dB points.

Practice toggling between

[ MKR VALUE ABS REL ] and

[ MKR VALUE ABS REL ] to see how
you can use both the absolute and
relative markers to examine the
response of your
device-under-test.
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Device Characterization
The Task

12. Press [ Trace Coord ] and

toggle to [ X-AXISLINLOG ].

If you don’t want to view your
measurements results on a log
X-axis, skip this step.
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13. Press | Disp Format ] and
press [ UPPER/LOWER ]
Now press [ Active Trace ]
Press [ Meas Data ] and

press [ FREQUENCY RESPONSE ].
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Device Characterization
The Task

14. Press [ Trace Coord ].

15. If the upper trace is displayed on
a log X-axis,
toggle to [ X-AXIS LIN LOG ]

If you don’t want to view your

measurements results on a log
X-axis, skip this step.

16. Press [ PHASE ).

Now press [ Scale ] and
toggle to [ AUTOSCALE ON OFF].

17. Press [ Marker ] and

toggle to | COUPLED ON OFF).
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Device Characterization
The Task

18. Press [ Save/Recall ],
press [ SAVE DATA ],
press [ SAVE TRACE |,

press [ INTOD1 |-

19. Press [ Meas Data
press | MORE ],
press [ DATA REGISTER J,

press [ D1 ].

20. If you are going to turn off the
analyzer—but you want to save
this trace—you must save the
frequency response trace to the
analyzer’s non-volatile RAM disk
or to the internal disk.
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Device Characterization
The Task

21. Press | Save/Recall ],
press [ DEFAULT DISK ],
press [ NON-VOL RAM DiSK ],

press [ RETURN -

22. Press [ SAVE DATA ],
press [ SAVE TRACE ,
press [ INTO FILE ].
Then use the alphanumeric keys

(or optional keyboard) to specify
a filename.

23. Press [ Save/Recali ],
press [ RECALL DATA J,
press [ RECALL TRACE ],
press [ FROM FILE INTO D1 ],

press [ ENTER ].




Device Characterization with Swept Sine mode

W

Swept Sine measurements are available only with those HP 356654 analyzers that are equipped with
Option 1DI2. To see what options your HP 356654 analyzer has, press the | System Utitity ] hardkey
and then press the [ OPTIONS SETUP | softkey.

Task Overview

This task shows you how to use the analyzer’s Swept Sine mode to make a typical network
measurement, and is similar to the one presented in chapter 4 of the HP 356654 Quick Start Guide.
The task here, however, introduces some additional features of Swept Sine mode.

This task is nearly identical to the task in the previous chapter except that you will be characterizing a
device with a swept sine signal rather than a random noise waveform. To learmn about the analyzer’s
Swept Sine mode—and why it’s useful for some measurements—see the HP 356654 Concepts Guide.

What you will need:

= Three connecting cables, 12 inches (30 cm) or longer. These should be BNC male to BNC male

cables. If you want to characterize an external device, you will need three cables.
s One BNC“T” adapter.
a A device-under-test, such as a bandpass filter.

What you will do:

s Look at the frequency response of a device-under-test.
w Examine the effects of changing frequency resolution in the Swept Sine mode
» Learning how to use autoresolution
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Device Characterization with Swept Sine mode
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Device Characterization with Swept Sine mode
The Task

The Task

As you step through the following task, you may find that your measurement results differ slightly from
those shown here. Keep in mind that the tasks are designed to help you learn about the analyzer—not
to duplicate specific measurement results.

1. If the analyzer is turned off, turn
it on.

Then press [ Preset .

Now press [ DO PRESET ]-

2. Connect the analyzer’s source to
both the channel 1 input and to
the input of your
device-under-test. Then connect
the output of your
device-under-test to the channel
2 inputs. See the task setup
illustration.

3. Press [ Inst Mode ]

[ SWEPT SINE J.
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Device Characterization with Swept Sine mode
The Task

5. Press | Source )-

[ LEVEL ]

Using the numeric entry
hardkeys, enter “1.” Then press

[vms ]

Use a lower voltage if your
device-under-test will be damaged
with a I Vims inpu.

6. Press [ Freq }-

Toggle to [ SWEEP LIN LOG .

If you don’t want to use a
logarthmic sweep, skip this step.

7. Press [ Start .

8. In our example, a 50 kHz
frequency span is adequate.

If you want to examine your
device-under-test with a different
frequency range, press [ Freq ] and
use the [ SPAN ] and [ CENTER |
softkeys, or the [ START ] and

[ sTOP | softkeys to change the
frequency range of your
measurement.
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Device Characierization with Swept Sine mode
The Task

9. If you've changed the frequency
span, press [ Start ] again.

10. Press [ Scale ] and
toggle to [ AUTOSCALE ON OFF -

11. Using the knob, move the marker
to examine the frequency
response of your
device-under-test.

If you want to search for the peak,
press [ Marker ] and
press [ MARKER TO PEAK ].

You may also want to toggle
between absolute and relative

Marker X Ref A: 0 X Ref B: 3§
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Device Characterization with Swept Sine mode
The Task

12. Press [ Freq ],

press | RESOLUTION SETUP ],
press [ RESOLUTION }-

Then enter 401 with the numeric
keypad and use the “points /
sweep” suffix.

13. Press | Start ].

Note how this measurement takes
longer, since it takes

measurement data for 401 points,
not 101 points (the default value).

£t S1.2 HZ Resolutn: &01 Fnt!Sup L
ap: 51,2 KMz Enxt Swp Tm: 72 221

Fram Rasp X:825.9966 Hx ¥:-94.8% oBb

H] I i

51.2r% S1.1994kHE

4-6



Device Characterization with Swept Sine mode
The Task

14. Press [ Freq ],
press | RESOLUTION SETUP |,

and toggle to [ AUTORES ON OFF ].

Then press [ Start ].



Device Characterization with Swept Sine mode
The Task

15. Press [ RETURN },
and toggle to [ SWEEP AUTO MAN 1.

Then press [ MANUAL FREQ ] and

enter “1 kHz” with the numeric
keypad.

Now press [ Start .
While using manual sweep, you

can use the knob to change the
manual frequency.
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Measuring Acoustic Noise

Octave measurements are available only with those HP 356654 analyzers that are equipped with
Option 1D1. To see what options your HP 356654 analyzer has, press the | System Utility | hardkey and

then press the | OPTIONS SETUP ] softkey.

Task Overview

This task shows how to make a simple acoustic noise measurement using the HP 35665A’s Octave
Analysis mode. Although the noise signal used here was obtained from the HP Dynamic Signals
Compact Disc (HP part number 35665-84401), you can obtain similar signals using a calibrated
microphone and a comparable noise source.

This task demonstrates only some of the capabilities of the analyzer’s Octave Analysis mode. You
can find additional information about Octave Analysis mode in the HP 356654 Concepts Guide.

‘What you will need:

» One connecting cable, 12 inches (30 cm) or longer; this should be a BNC male to BNC male.
This cable is not necessary if you are using a microphone with a long cable and a BNC male

connector.

s Laboratory microphone and calibrator. You do not need these items if you are using the
HP Dynamic Signals Demo Disc (see below).

m Noise source—live or recorded. The noise source and cal tone used for this example were taken
from the HP Dynamic Signals Demo Disc (HP part number 35665-84401). If you are using this
disc, you will need a Compact Disc player and associated cables and adapters to connect it to the
HP 356635A.

What you will do:

Select the analyzer’s Octave Analysis mode and look at third-octave acoustic noise spectra.
Learn about microphone calibration.

Learn how to use engineering units to make SPL measurements.

Select the analyzer’s A-weight filter and use it to make an A-weighted SPL measurement.
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Measuring Acoustic Noise
The Task

The Task

As you step through the following task, you may find that your measurement results differ slightly from
those shown here. Keep in mind that the tasks are designed to help you learn about the analyzer—not
to duplicate specific measurement results.

1. If the analyzer is turned off, turn
it on.

Then press [ Preset ] and

press [ DO PRESET |-

2. Press [ Inst Mode ] and

press [ OCTAVE ANALYSIS |-




Measuring Acoustic Noise
The Task

3. Connect the microphone input to
the analyzer’s channel 1 input. If
you are using the demonstration
disc, connect the right channel of
your Compact Disc player to the
analyzer’s channel 1 input.

lo

4. Attach a calibrator to the
microphone, or use the
microphone calibration track on
the demonstration disc (track 9,
right channel).

4. Press [ Pause-Cont ].
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Measuring Acoustic Noise
The Task

5. Press [ Scale ] and

toggle to [ AUTOSCALEON OFF .

6. Press [ Marker ] and

press [ MARKER TO PEAK }.

1ApEUT CHt Rag. -7 OBVrwsIHI Rng: 51 oBVrms
AL, Grownd DL. Floar
AHY Pur Spec X250 [atd Y-8 %&3 d8Vrms
o
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B Mag

7. Press [ Input ],
press [ CHANNEL 1 SETUP ],
press [ ENG UNIT LABEL ],
press [ CLEAR ENTRY ].

Using the alpha keys, enter
“SPL.))

Then press [ ENTER ]
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Measuring Acoustic Noise
The Task

8. Press [ ENG UNIT AT MKR -

Enter 100, then press [ dBEUrms |-

9. Now toggle to [ ENG UNIT ON OFF ].

10. Press [ Start ]. - Notice how the amphtude values are now sho
Prpuwet LM Rng: ;z'dg\:émggﬂz g s S:l g?:aTe
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| Measuring Acoustic Noise
The Task

11. Remove the microphone
calibrator.

Press | tnput ],
press [ CHANNEL 1 SETUP |,

and toggle to [ AWT FLTR ON OFF ].

12. Then measure a typical noise

source,
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Impact Testing

Task Overview

This task shows how to use the analyzer’s FFT Analysis mode to make a typical impact test
measurement. You can use any appropriate mechanical device. In this example (from the
HP Dynamic Signals Demo Disc), we used a brake rotor from an automobile.

All structures have natural frequencies of resonance. Structures like brake rotors can vibrate
excessively because normal use excites a structural resonance. If this vibration is at an audio
frequency, people riding in the car will hear the sound as brake squeal.

To find the natural frequencies, an impulse response measurement is performed on the structure,
and the analyzer computes the frequency response of the structure. An instrumented hammer is
used to impact the structure, and an accelerometer is used to measure the response.

Note Keep in mind that impact test setups, test procedures, and test results are very much
dependent on the type of structure you are testing. The sample task in this chapter
is designed only to introduce some of the analyzer’s measurement capability for

impact measurements. This chapter is not a tutorial on how to make impact
measurements! Impact testing is a very complex topic and one well beyond the
scope of this book.




Impact Testing

What you will need:

If you are using the HP Dynamic Signals Compact Disc {(HP part number 35665-84401), you need
the following items: :

= A Compact Disc player.
s Cables and adapters to connect the player to the HP 35665A.

If you are using a mechanical test device, you need the following items:

» A mechanical test structure. In this example we used a brake rotor from an automobile.

= An impact hammer with built-in load cell and an appropriate connecting cable.

= An accelerometer with an appropriate connecting cable and adhesive or threaded stud (to
mount the transducer to the test structure).

What you will do:
m Lookat the frequency response of a simple mechanical structure, using impact testing.

What vou will Jearn:

= How to set input range mapually.

How to specify trigger delay.

How to use the force window and specify its width.

How to use the exponential window and specify its decay rate.
How to use manual preview.



impact Testing
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Impact Testing
The Task

The Task

As you step through the following task, your measurement resulits will be different than those shown
here, since your device-under-test may be different from the one used in this sample task. Keep in mind
that these tasks are designed to help you learn about the analyzer—not to duplicate specific
measurement results.

1. If the analyzer is off, turn it on.

If the analyzer is on, press
['Preset | and press [ DO PRESET |

2. Connect the impact hammer to
the analyzer’s channel 1 input. If
you are using the HP Dynamic
Signals Demo Disc, attach the left
channel from the disc player to
the analyzer’s channel 1 input.

Attach the accelerometer to the
back of the test structure, at the
same point where you will hit
with the hammer on the front.
Connect the cable to the
analyzer’s channel 2 input. If you
are using the HP Dynamic Signals
Demo Disc, attach the right
channel from the disc to the
analyzer’s channel 2 input.

3. Press [ Inst Mode ] and
press [ 2 CHANNEL ]
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4. Press [ Freq ] and
press the down arrow key ([ | ]}
until the entry box reads
“SPAN = 3.2 kHz.”

S. Press | Disp Format | and
press | UPPER/LOWER .

6. Press [ Meas bata |, and
press [ FREQUENCY RESPONSE ].

Press { Active Trace |, and
press [ FREQUENCY RESPONSE .

7. Press | Trace Coord | and
press [ PHASE |

8. Press | input ] and

press [ CHANNEL 1 RANGE ].
Press [ +/-] and type 1.9897
(on the numeric keyboard).

Press [ dBvpk ]-

9. Press [ CHANNEL 2 RANGE 1.
Press [ +/- ] and type 5.9897
(on the numeric keyboard).

Press [ dBVpk }.

Impact Testing
The Task




Impact Testing
The Task

10. Press [ Trigger ] and
press [ CHANNEL 1 TRIGGER |-

11. Press [ TRIGGER SETUP ] and
press [ LEVEL ]

Type 5 (on the numeric
keyboard) and
press [ PERCENT (%) |-

12. Press | CHANNEL 1 DELAY }.
Press [ +/- ] and type 1.9531

{on the numeric keyboard).
Press [ mS ]

13. Press [ CHANNEL 2 DELAY }.
Press | 4+/- ] and type 1.9531
(on the numeric keyboard).
Press [mS ).

14. Press [ Window ] and
press [ FORCE EXPO }.

Toggle to
[ CHANNEL 1 FORC EXPO ] and
[ CHANNEL 2 FORC EXPO }.

Press [ FORCE WIDTH ],
type 60 (on the numeric
keyboard), and

press [ mS ).

Press [ EXPO DECAY },
type 80 (on the numeric
keyboard), and

press [ mS ]
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15.

16.

17.

18.

avg
FETI

Press [ Scale ], and
toggle to [ AUTOSCALE ON OFF ].

Press [ Active Trace |, and
toggle to [ AUTOSCALE ON OFF ].

Press [ Avg ],
and toggle to [ AVERAGE ON OFF }.

Press [ Start |-

Slowly tap the device 10 times
with the impact hammer at or
near the accelerometer. (If you
are using the signal from the
compact disc player—and your
player has a repeat mode—you
can repeat track 44 repeatedly.)

If your hammer taps consistently
result in overloads, increase the
input ranges (steps 8 and 9juntil
overloads no longer occur.

After 10 averages, the display
looks something like this.
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impact Testing
The Task
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Impact Testing
The Task

19. If Trace A is not the active trace,
press [ Active Trace |-

20. Press | Trace Coord ],
press [ MORE ], and
press [ REAL PART .

Press [ Active Trace ], and
press [ IMAGINARY PART ]

Press { Scale }, and
toggle to { AUTOSCALE ON OFF |.

Press | Aclive Trace ], and
toggle to [ AUTOSCALE ON OFF |
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Impact Testing
The Task

21. Now tap the structure in a
different location. For this
_example, the accelerometer and
the impact point for the hammer
are at the outer part of the disc
surface and are separated by
90 degrees.

Press [ Start ]

Tap the structure 10 times {or
play track 45 on the compact disc
in the repeat mode, if you can).
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22. Press [ Freq] and
press the down arrow key ([ | )
until the entry box reads
“SPAN = 1.6 kHz.”

23. Press [ Active Trace |,
press [ Meas Data |, and
press [ TIME CHANNEL 1 ].

24. Press | Active Trace ,
press | Trace Coord ] and
press | dB MAGNITUDE ].



Impact Testing
The Task

25. Press [ Window ],
press [ FORCE WIDTH |,
type 15 (on the numeric
keyboard), and
press [ mS |

Press [ EXPO DECAY |,

type 100 (on the numeric
keyboard), and
press[mS }

26. Press [ Active Trace ]}, and
toggle to [ AUTOSCALE ON OFF .

27. Press | Avg ],
- toggle to [ AVERAGE ON OFF },
press | PREVIEW SETUP ],
press [ MANUAL PREVIEW ]-

28. Do a hammer tap (or play track
46 on the compact disk).

When the message “WAITING
FOR ACCEPT/REJECT”
appears, press [ ACGEPT TIME REC |-

Compare the results to the
following examples. These traces
illustrate the results of a single,
good hammer tap, multiple taps,
and an overloaded input channel.

If your hammer taps consistently
result in overloads, increase the
input range until overloads no
longer occur.
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The Task
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The Task
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Limit Testing

introduction

This chapter provides a brief overview of limit testing. We've included several sample tasks that
show you how to build limits and then use them.

A limit test is a line (or set of lines) that you create to check the performance of a signal source or a
device-under-test. When limit testing is on, the analyzer compares a current measurement or a
stored trace to the limit you've selected.

A limit appears as a single line (upper or lower limit) or two lines (upper and lower limit). If a trace
exceeds the boundaries of these lines, the limit test fails. Limit testing is useful for go/no go
checking since a limit test quickly tells you if your device-under-test passes or fails a particular

limit test.

You can build a limit line—an upper limit, a lower limit, or set of both upper and lower limits-—in
several different ways:

» By using the knob (or numeric entry) to arbitrarily construct a limit line

» By saving a trace, recalling it as a limit, and shifting this newly-created limit up or down to form

an upper or lower limit
» Via HP-IB



Limit Testing
Task 1: Building an Arbitrary Limit

Task 1: Building an Arbitrary Limit

Task Overview

This task shows you how to build an arbitrary limit line. In this example, we're going to test the
performance of a 1 kHz bandpass filter. However, you can use a filter that has a different
passband—the important thing is to understand the measurement task, not to duplicate the
measurement results demonstrated here.

What you will need:

s Adjustable bandpass filter. In the example here, we used a 1 kHz bandpass filter with an
adjustable response.

s Feedthrough terminators or impedance converters to match a test device with non-standard
input/output impedances—this is usually not required.

m Appropriate connecting cables

What you will do:

» Build an arbitrary limit
n Compare your test device to this arbitrary limit
s Change the response of your test device to fail the limit test
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Limit Testing

Task Setup
Task Setup

i’ N e

) @ o

Mj-_} _J )

— JJJJ oo

_ R

ST S O R

— I
\ - =

CHAN 1

B O [x0 O~ oGgp—chanz

SOURCE A A

= fDevice——umder—TesT%

7-3



Limit Testing
The Task

The Task

As you step through the following task, you may find that your measurement results differ slightly from
those shown here. Keep in mind that the tasks are designed to help you learn about the analyzer—not
to duplicate specific measurement results.

1. Connect a bandpass filter to the
analyzer.

2. Make a frequency response
measurement, to characterize the
response of the bandpass fiiter.
In the example here, we're using
a frequency response
measurement made with the
analyzer’s FFT Analysis mode.
You could also do this task using
the analyzer’s Swept Sine mode.

4. Press [ Scate ], and

press [ CENTER REFERENGE }.

Then turn the knob to position
the trace in the middle of the

screen.
Eren ®irb: 100 Mz Cmtr: 1.7 krz
{FET] Stop: 3.3 kM Span: 3.2 kmMz
AFfreyg Resp X:400 bt Y inB.L AT HE
11.8 R
a8 Hug / \ .
B
rdiv /
/ ~
\___‘
-6.2
< B
10DHz AV kR BECH]
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5. Press | Analys ] and

press [ LIMIT TEST |

7. Press | DEFINE UPPER LM J-

10.

. Use the knob and the

[ MOVE MKR HORIZNTAL ] and

[ MOVE MKR VERTICAL ] softkeys to
move the limit cursor to a
convenient starting point.

. When you've selected the

starting point,

press [START UPP SEG |-

Again, use the knob and the
[ MOVE MKR HORIZNTAL ] and

[ MOVE MKR VERTICAL ] softkeys to
move the limit cursor to the end

point of this first segment.

Limit Testing
The Task
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Limit Testing
The Task

11. Press [ FINISH UPP SEG |

Anglysie
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12. Now use the knob and the
[ MOVE MKR HORIZNTAL ] and
[ MOVE MKR VERTICAL ] softkeys to -
move the marker cursor to the
end point of the second segment.

Then press [ FINISH UPP SEG ].

Analysis
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13. When you've finished drawing the

14,

upper limit, press
[ RETURN .

Then toggle to
[ TEST evAL ON OFF ]

anglysis
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Now vary the response of your
bandpass filter until the limit test

fails.

Then press [ Start ].
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Limit Testing
The Task




Limit Testing
Task 2: Building a Limit from a Trace

Task 2: Building a Limit from a Trace

Task Overview

This task shows you how to build upper and lower limit lines from an existing trace. In this example,
we’re going to test the performance of a simple 1 kHz bandpass filter. However, you can use a filter
that has a different passband--the important thing is to understand the measurement task, not to
duplicate the measurement results demonstrated here.

What you will need:

» Adjustable bandpass filter. In the example here, we used a 1 kHz bandpass filter with an
adjustable response.

u Feedthrough terminators or impedance converters to match a test device with non-standard
input/output impedances—this is usually not required.

» Appropriate connecting cables

What you will do:

Create both an upper and a lower limit from an existing trace
Move both upper and lower limits to form an acceptable limit test
Compare your test device to the newly-formed limits

Change the response of your test device to fail the limit test



Limit Testing
Task Setup
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Limit Testing
The Task

The Task

As you step through the following task, you may find that your measurement results differ slightly from
those shown here. Keep in mind that the tasks are designed to help you learn about the analyzer—not
to duplicate specific measurement resuls.

1. Connect a bandpass filter to the
analyzer.

2. Make a frequency response
measurement, to characterize the
response of the bandpass filter.
In the example here, we're using
a frequency response
measurement made with the
analyzer’s FFT Analysis mode.
You could also do this task using
the analyzer’s Swept Sine mode.

4. Press [ Scale |, and

press [ CENTER REFERENCE |-

Then turn the knob to position
the trace in the middie of the

sCreen.
Freo Strt: 100 Hz Catr: 1.7 KkHZ
{FFET] Lrop: 3.3 xkMzy Span: 3.2 kHI
Afrey Resp xX:180 Mz Y-85 373 de
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Limit Testing
The Task

5. Press [ Analys ] and

press | LIMIT TEST J.

6. Press [ DEFINE UPPER LIM ] and

press [ TRACE TO LIMIT ]

7. Press [ MOVE ALL VERTICAL ].

Then use the knob to move the
limit line above the trace.

Amatiye e

mFreg Resp X189 2z Y1 =5%.427 dB

11.48
-

]
-1

= e T 71T
/

1/

as 1002 AVG G 3. Bz

8. Press [ DEFINE LOWER LIM ],
Press [ CANCEL/RETURN ],

press [ TRAGE TO LIMIT .
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Limit Testing
The Task

9. Press [ MOVE ALL VERTICAL ]-

Then use the knob to move the
limit line below the trace.
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10. When you're done moving the
bottom limit,

press [ RETURN ]

Then toggle to 3 .
[ TEST EVAL ON OFF ). - This turns on the limit test evaluation. Wh
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Limit Testing
The Task

11. Now vary the response of your
bandpass filter until the limit test
fails.

Then press [ Start |-
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Using Keystroke Recording to Generate an
HP Instrument BASIC Program

St A L A S

Introduction

This chapter shows you how to capture a sequence of measurement tasks using the analyzer’s
keystroke recording feature. When keystroke recording is on, the analyzer records your key presses
(hardkeys, softkeys, and alpha/numeric entries) and automatically generates an HP Instrument
BASIC program that reflects each of these key presses. This feature is available only if your analyzer
is equipped with the HP Instrument BASIC option.

When you finish a measurement procedure, you can turn off keystroke recording. At this point, you
can display the program on the analyzer’s screen, edit the program, and then save it to a file on the
analyzer’s internal disk. Or if you prefer, you can simply save the unedited file to the analyzer’s
internal disk and move the disk to an external system for editing.

To learn more about HP Instrument BASIC, see Using HP Instrument BASIC with the HP 356054.
To learn more about the individual commands used to program the analyzer, see HP-IB
Programming with the HP 35665A.
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Using Keystroke Recording to Generate an HP Instrument BASIC Program
Task Overview

Task Overview

This chapter steps you through a common measurement and shows you how to record the keystrokes
of this task using HP Instrument BASIC. To complete this task, your analyzer must be equipped with
the HP Instrument BASIC option.

What you will need:
An HP 35665A with the HP Instrument BASIC option
One connecting cable, 12 inches (30 cm) or longer; this should be a BNC male to BNC male.

External signal generator (optional).
Appropriate feedthrough terminator for external signal generator (if necessary).

‘What you will do:

= Turn on keystroke recording, make a simple measurement, and then store this measurement
sequence as an HP Instrument BASIC program

» Recall the stored program and edit it

Learn about measurement restart procedures and the *WAI command

» Gain an introduction to both keystroke recording and the HP Instrument BASIC programming
language



Using Keystroke Recording to Generate an HP instrument BASIC Program
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Using Keystroke Recording to Generate an HP Instrument BASIC Program
The Task

The Task

As you step through the following task, you may find that your measurement results differ slightly from
those shown here. Keep in mind that the tasks are designed to help you learn about the analyzer—not
to duplicate specific measurement resulls.

1. Connect a signal source to the
analyzer’s channel 1 input. You
can use either the analyzer’s
source or an external signal
generator.

Then display this signal, making
sure there is at least one
prominent harmonic.

2. Press [ BASIC ],
press [ INSTRUMENT BASIC ],
press [ UTILITIES ],
press [ SCRATCH |,
press [ PERFORM SCRATCH |,

press [ RETURN |.
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Using Keystroke Recording to Generate an HP instrument BASIC Program
The Task

3. Press [ ENABLE RECORDING -

5. If you are using an external signal
source, press | Preset ] and
[ DO PRESET }-

Skip this step if you’re using the
analyzer’s source for this task.

6. Press [ Avg ] and

toggle to [ AVERAGE ON OFF |.




Using Keystroke Recording to Generate an HP Instrument BASIC Program
The Task

7. Press [ Start |-

8. Press [ Marker ],
press [ MARKER TO PEAK 1,
press [ REFERENCE TO MARKER ],

press [ NEXT PEAK RIGHT ]-

9. Press [ BASIC ]

86



Using Keystroke Recording to Generate an MP Instrument BASIC Program
The Task

10. Press [ Marker ] and

toggle to [ MARKER ON OFF |.

11. Now it’s titne to test the stored
program.

Press [ BASIC ] and

press { RUN PROGRAM 1 }.

12. The program should run
successfully.

-+ If the program does not run successfully,
- andrecorditagain. . i
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Using Keystroke Recording to Generate an HP Instrument BASIC Program

The Task

13. Press [ Save/Recall ],

press | DEFAULT DISK ],

press [ VOLATILE RAM DISK ].

14. Press [ RETURN ].

15.

Press [ SAVE MORE ] and

press [ SAVE PROGRAM |

To use the default program name,

simply press [ ENTER }-

- To enter another program name,

use the knob, the numeric-entry
keys, and the alpha-shifted
hardkeys.

Afterwards, press [ ENTER ]




Using Keystroke Recording to Generate an HP Instrument BASIC Program
The Task

16. At this point, you don’t need to
recall the program to run it again.
This is because the program is
still in the program buffer since
you just created it.

In a2 moment, you will clear the

program buffer to practice
recalling a program.

17. Press [ BASIC ],
press| INSTRUMNT BASIC ],
press [ UTILITIES ],
press [ SCRATCH 1,
press [ PERFORM SCRATCH ],

press [ RETURN .

18. Press [ Preset ] and [ DO PRESET |-

Skip this step if you're using the
analyzer’s source for this task.
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Using Keystroke Recording to Generate an HP instrument BASIC Program
The Task

19. Let’s recall the program.

Press | Save / Recall ],
press [ RECALL MORE },
press [ RECALL PROGRAM ),

press [ ENTER |.

20. Press | BASIC ]

Notice how your newly-named
program is now listed as a softkey
in place of the [ RUN PROG 1]
softkey.

21. Press [INSTRUMENT BASIC ] and

8-10
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Using Keystroke Recording to Generate an HP Instrument BASIC Program
The Task

22. Using the knob, move to
the line with the

HCALCI :MARK:MAX:RIGH"
statement.

Then press [ DELETE LINE ).

23. Now press [ ENTER |. This is very
important!

Then press [ END EDIT ]

24. If you are using an external signal
source, press [ Preset ] and [ DO
PRESET .

Skip this step if you're using the
analyzer’s source for this task.

25. Press [ RUN PROGRAM ] and

press [ PROG 1 |

26. Let’s see how easy it is
to put back the
marker-to-next-right-peak
operation.
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Using Keystroke Recording to Generate an HF Instrument BASIC Program
The Task

27. Press [ INSTRUMNT BASIC |-
Press [ EDIT }.
Using the knob, position the
program cursor on the last line of

the program (the line with the
END command).

28. Press [ END EDIT,
press [ ENABLE RECORDING ],
press [ Marker ],
press [ NEXT PEAK RIGHT ],

press [ BASIC |-

29. Press [ PROG 1 ].
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Math Operations

Introduction

Using constants and functions, you can perform a variety of operations on current (or stored) traces.
You can use math to modify the results of a measurement—for example, to compensate for a fixed
gain (or loss) in a system- or device-under-test. You can also use a math operation to modify a
trace—for example, to invert a trace. And you can use math to add, subtract, multiply, or divide
traces with other traces.

This following tasks demonstrate some of the different ways that you can use the HP 35665A’s math
operations. Even if you don’t have time to do all the tasks, try at least one of them.

For some of the tasks, you will need a test device. You can use the analyzer’s own built-in A-weight
filter. If you prefer, you can substitute an external device for the analyzer’s built-in A-weight filter.
These tasks assume that you already know how to make a frequency response measurement to
characterize a device. If you need review, see chapters 3 and 4 of this book, or use the device
characterization tasks in the HP 356654 Quick Start Guide.



Math Operations
Math Task 1: Inverting a Trace

Math Task 1: Inverting a Trace

Task Overview

This task shows how to invert a frequency response trace with a math function.

What you will need:

= A test device—for example, a filter. In the example here, we've used the analyzer’s own
A-weight filter. The choice of test device is arbitrary—you can use any device.

» Feedthrough terminators or impedance converters to match a test device with non-standard
input/output impedances—this is usually not required.

m Appropriate connecting cables

‘What you will do:

= Make a frequency response measurement

= Invert the frequency response trace

a Multiply the reciprocal of the frequency response trace by the inverted trace to produce a flat
response.



Math Operations
Task Setup

Task Setup
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Math Operations
The Task

The Task

As you step through the following task, you may find that your measurement results differ slightly from
those shown here. Keep in mind that the tasks are designed to help you learn about the analyzer—not
to duplicate specific measurement results.

1. Connect a bandpass filter to the
analyzer, or use the analyzer’s
internal channel 2 A-weight filter.

Then make a frequency response
measurement to characterize the
test dewvice.

Follow the instructions as shown
in chapter 3 or chapter 4.

analyzer
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Math Operations
The Task

2. Press [ Analys ],
press [ DEFINE CONSTANT],
press [ DEFINE K1),

If K1 is already equal to 1, skip to
the next step.

If K1 is not equal to 1, enter the
number 1 with the numeric
keypad. Then press [ ENTER ].

3. Press [ RETURN].

Press [ DEFINE FUNCTION] and

press [ DEFINE F1].

4. Press [ CONSTANT {K1-K5)],
press [ CONSTANT K11,
press{ / ]

[ MEAS DATA ]
[ FREQUENCY RESPONSE ]

[ENTER ]
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Math Operations
The Task

5. Press | Meas Data |,
press { MORE],
press [ MATH FUNCTION],

press [ F1 ]

* you probably
he display sc

6. Press [ Scale |, then
toggle to [ AUTOSCALE ON OFF }.

If the X-axis scale is not
logaritmic,

press | Trace Coord ] and

toggle to [ X-AXIS LN LOG J.
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Math Operations
The Task

7. Let’s display both the original
trace and the trace that we
generated from the math function.

Press [ Disp Format | and

press [ UPPER/LOWER |
Press [ Active Trace |.

Press [ Meas Data | and

press [ FREQUENCY RESPONSE }.

Press { Scale | and

press [ MATCH X SCALE ]
My tker X Ref A: O X Ref B: O
¥ mef A O ¥ Ret B: ©
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Math Operations
The Task

8. Press [ Analys 1,
press [ DEFINE FUNGTION },
press [ DEFINEF2 |,
press [ FUNCTION (F1-F5) ],
press [ FUNCTION F1 ]

press| * }

The press | Meas Data J;

[ FREQUENCY RESPONSE },

[ ENTER ] s gt L
".“We defined F2 as the pro




Math Operations
The Task

9. Press [ Meas Data J,
press [ MORE 1,
press [ MATH FUNCTION ],

press [F2 .

Then press { Scale ] and

toggle to [ AUTOSCALE ON OFF ]-

If the X-axis scale is not
logarithmic,

press [ Trace Coord ] and

toggle to [ X-AXiS LN LOG ].

Troo Loerd Data A
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Math Operations
Math Task 2: Performing a Math Operation

Math Task 2: Performing a Math Operation

Task Overview

This task shows how to use a math operation to modify a trace—in this example, we're going to
integrate a flat line, converting it to a sloping line.

What you will need:
» You do not need any external devices or cables for this task.

‘What you will do:

= Display a constant (in this case, a constant equal to 1) and then integrate that constant to form a
sloping trace.
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Math Operations
The Task

The Task
1. Press [ Preset ] and

press [ DO PRESET].

2. Press | Analys ],
Press [ DEFINE FUNCTION] and

press [ DEFINE F1]-

3. Press [ CONSTANT (K1-K5)],
press [ CONSTANT K1),

press [ ENTER ]

4. Press [ DEFINE F2],
press [ OPERATION J,
press [ MORE ],
press | INTEG( ],
press [ GONSTANT (K1-K5)],
press [ CONSTANT K1],

press [ ) },

press [ ENTER |
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Math Operations
The Task

5. Let’s display both the original
trace and the trace that we
generated from the math function.

Press [ Disp Format ] and

press | UPPER/LOWER |- . Inamoment, we're going to put function Fl on he

nd function F2 on the lowe

6. Press [ Meas Data |,
press [ MORE ],
press [ MATH FUNCTION ],

press [F1 ).

7. Press [ Scale | and

toggle to [ AUTOSCALE ON OFF |.

8. Press [ Active Trace |-
Press | Meas Data ],

press [ MORE ],

press [ MATH FUNCTION |,

press [ F2 ]
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Math Operations
The Task

9. Press | Scale ] and

toggle to [ AUTOSCALE ON OFF 1.

orz
BE? INTEGUCAIN: 10, 624 o YiB0

10. Press [ Trace Coord ] and

press [ LINEAR MAGNITUDE .

Now press [ Scale | and

toggle to [ AUTOSCALE O OFF .
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Math Operations
The Task

11. Press [ Active Trace ],
press [ Trace Coord ],

press [ LINEAR MAGNITUDE }.

Now press [ Scale ] and

toggle to [ AUTOSCALE ON OFF ]
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10

Plotting and Printing Measurement Results

Introduction

This chapter contains two tasks that provide a brief overview of plotting and printing procedures.
‘You can use a variety of HP-IB plotters or printers to show measurement resuits. Contact your local
Hewlett-Packard Sales/Service Office for a listing of currently-supported peripheral devices.

It’s important to remember that you can plot or print two different ways—either to a device on the
HP-IB or to the analyzer’s internal disk drive. If you do not have the analyzer connected to the
HP-IB, you can simply plot or print to the analyzer’s internal disk and then take this 3.5-inch flexible
disk to another location and plot or print from there.

Note Before you plot or print to the analyzer’s internal disk, make sure you've formatted
a 3.5-inch flexible disk and selected the format type you want (either LIF or DOS).
For example, if you plot or print to a LIF-formatted disk, you won’t be able to read

this disk on a system that expects a DOS-formatted disk. To learn more about
formatting an internal disk with the HP 35665A, see chapter 11.
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Plotting and Printing Measurement Restilts
Task 1: Plotter Setup

Task 1: Plotter Setup

1. Connect the plotter to the
analyzer’s HP-IB connector.

2. Press [ Local/HP-1B ].

Press [ SYSTEM CONTROLLR ]-

3. Determine the HP-IB address of
. the plotter.

4. Press [ PLOTTER ADDRESS ]

Now enter the appropriate
address, using the numeric
keypad. Afterwards,

press [ ENTER

5. Press [ Plot/Print |-

If you do not want a page eject
(form feed) after each plot, press
[ MORE SETUP ] and toggle to

[ PAGE EJCTON OFF ]

If you do not want a time stamp
on each plot, press [ MORE SETUP ]
and toggle to

[ TIME STAMP ON OFF .
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Piotting and Printing Measurement Results
Task 1: Plotter Setup

6. Press [ RETURN ] or [ PLOT/PRINT |
Then press | PLOT PEN SETUP |-

This shows the current
assignments for each plotter pen.
If you need to change a pen,
press an appropriate softkey.
Then using the numeric keypad,
enter the number of the pen you
want assigned to that particular
part of the plot. Afterwards,
press [ ENTER ].

If you want to change all the pen
assignments to the analyzer’s
default assignments,

press [ DEFAULT PENS }.

7. If you need to set the plotter
speed, press [ RETURN .

Then press | MORE SETUP | and
| PLOT PEN SPEEDS |-

Press either [ FAST (50 cnys) ] or

[ SLOW {10 cmys} ] to specify a pen
speed appropriate for your
plotter.
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Plotting and Printing Measurement Resuits
Task 2: Printer Setup

Task 2: Printer Setup

1. Connect the printer to the
analyzer’s HP-IB connector.

2. Press [ Local/HP-IB ].

Press { SYSTEM CONTROLLR }-

3. Determine the HP-IB address of
the printer.

4. Press [ PRINTER ADDRESS J.
Now enter the appropriate
address, using the numeric

keypad.

Afterwards, press [ ENTER 1.
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Plotting and Printing Measuremnent Results
Task 2: Printer Setup

5. Press [ Piot/Print J-

If you do not want a page gject
(form feed) after each printed
page, press [ MORE SETUP ] and
toggle to [ PAGE EJCT ON OFF ).

If you do not want a time stamp
on each printed page, press

[ MORE SETUP ] and toggle to

[ TIME STAMP ON OFF |
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Plotting and Printing Measurement Resuits
Task 3: Selecting a Plot/Print Destination

Task 3: Selecting a Plot/Print Destination
1. Press [ Plot/Print |-

If you're plotting or printing to a
device on the HP-IB, make sure
you've already pressed

[ MORE SETUP | and toggled to

[ ouTPUT TO HP-IB FILE }.

Then go to step 3.

2. If you're plotting or printing to a
file on the analyzer’s internal
disk, press { Disk Utility ].

Press [ DEFAULT DISK ] and
press [ INTERNAL DISK .
You can plot or print to any

disk—we chose the internal disk
for this example.

Now press [ Ploy/Print },
[ MORE SETUP ], and

toggle to { OUTPUT TO HP-IB FILE ]

Press [ RETURN ] then press

[ QUTPUT FILENAME ]. Using the
numeric keypad and alpha keys
(or an external keyboard), enter
an appropriate filename for your
plot or print file.

Afterwards, press [ ENTER .
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Plotting and Printing Measurement Results
Task 3: Selecting a Piot/Print Destination

3. If you're plotting to an HP-IB
plotter (or saving a plot file to
disk), make sure you've pressed
[ MORE SETUP ] and toggled to
[ DEVICE IS PLOT PRINT .

If you're printing to an HP-IB
printer (or saving a print file to
disk), make sure you've pressed
[ MORE SETUP ] and toggied to i -
[ DEVICE 1S PLOT PRINT 1. I you are us
- muchlonger




Piotting and Printing Measurement Results
Task 4: Plotting or Printing

Task 4: Plotting or Printing

1. Check to see if the
plotter/printer is ready.

2. Press [ Plot/Print ].

Then press

[ START PLOT/PRNT ] - You shou}d know that softkcy labels donot appear ;

If you're plotting or printing to a
disk, make sure you've selected
an appropriate filename

(see task 3).

3. If necessary, PR R ey
press [ ABORT PLOT/PRNT J- - _TThis_abbr_ts; ;ﬁfeﬂcufrent;piot_
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Saving, Recalling, and Copying Files

Introduction

This chapter contains several tasks that provide a brief overview of save, recall, and copy operations.
Although the sample save and recall operations shown here demonstrate how to save and recall a
trace, you can save and recall setup states, limits, math, and other measurement data in much the
same way.

For more information about individual softkeys, consult the HP 356654 Operator’s Reference.



Saving, Recalling, and Copying Files

QOverview

Overview

The analyzer lets you save (and later recall) the following:

Measurement data, including traces, captured data, and waterfall data.
Instrument setup states.

Limits.

Math (current definitions of all five trace math functions and constants).
HP Instrument BASIC programs.

Curve fit tables.

Synthesis tables.

Selecting a Disk

You can save, recall, or copy to one of four disks:

The analyzer’s internal disk (this accepts standard 3.5-inch flexible disks).
The analyzer’s internal volatile RAM disk (for fast, temporary storage).

The analyzer’s internal non-volatile RAM disk (for fast, permanent storage).
An external disk drive on the HP-IB.

Note

v

If you’re using an external disk, be sure to specify its HP-IB address and its disk unit

number. To do this, press [ Local/HP-18 ], press either [ DISK ADDRESS ] or [ DISK UNIT .
and enter the appropriate information.
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Saving, Recalling, and Copying Files
Disk Specifier Prefix and Filenames

Disk Specifier Prefix and Filenames

Before doing any save or recall operations, make sure you've selected the correct disk. Unless
you've used a disk specifier prefix (such as INT: for internal disk), the save/recall operation will use
the currently-selected disk.

Here are the disk specifiers:

s NVRAM: for the non-volatile RAM disk
& RAM: for the volatile RAM disk

s INT: for the internal disk

a EXT: for an external disk on the HP-IB.

After entering the appropriate disk specifier prefix, you can use the knob, numeric keypad, and
alpha keys (or an external keyboard) to enter a filename. The filename you use must have no more
than ten characters. Also, all characters must be printable.

Note Files stored in the volatile RAM disk are temporary and will be lost when you turn
off the analyzer. Use the analyzer’s non-volatile RAM disk or internal disk drive for
permanent storage.

Data Registers

In addition to storing on a disk, you can also save an individual trace to one of eight data registers.
Each data register hold a complete trace that you have saved from the current measurement or
recalled from a disk.

You must use a data register to recall a stored trace. To view a stored trace, you simply recall it into
a data register and then select this data register for display. To display the contents of a data
register, press [ Meas Data ] and use the appropriate softkeys in this menu to look at the data register.

You can also use a data register as an operand in a math function. In fact, using a system of data
registers makes it particularly easy to use trace data as part of a math function.

Caution Data registers are provided exclusively for intermediate storage of trace data.
‘ Traces that you store in a data register are lost when you turn off the analyzer.
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Saving, Recalling, and Copying Files
Task 1: Selecting the Defauit Disk

Task 1: Selecting the Default Disk
1. Press | Save/Recall ] and SUUT

press [ DEFAULT DISK ].

2. Press [ NON-VOL RAM DISK ] or
press [ VOLATILE RAM DISK ] or
press [ VOLATILE RAM DISK ] or

press [ INTERNAL DISK .

3. Press [ RETURN }.

4. Toggle to [ CATALOG ON OFF ] to
view the contents of the default
disk.

If you are using the internal disk,
you must first insert a formatted
disk into the analyzer’s internal
disk drive (to learn how to do
this, see Task 2).
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Saving, Recalling, and Copying Files
Task 2: Formatting a Blank Disk

Task 2: Formatting a Blank Disk

1. Make sure the disk you’re going
to format is not write-protected.

2. Insert the disk into the analyzer’s
internal disk drive.

3. Press [ bisk Utility ] and

press [ FORMAT DISK ]

4. For now, ignore the
[ INTRLEAVE FACTOR ] softkey.
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Saving, Recalling, and Copying Files
Task 2: Formatting a Biank Disk

5. If you want to format this disk
with the LIF format,
toggle to [ DISK TYPE LIF DOS |-

If you want to format this disk
with the DOS format,

toggle to [ DISK TYPE LIF DOS 1.

6. Make sure you really want to
format this disk.

7. Press [ PERFORM FORMAT .

116
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Saving, Recaliing, and Copying Files
Task 2: Formatting a Blank Disk

8. When INT: appears at the top of
the screen,

press [ ENTER ].
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Saving, Recalling, and Copying Files
Task 3: Saving a Trace

Task 3: Saving a Trace

This task demonstrates how to save a trace—however, saving setup states, limits, math functions, or
other data is very similar.

1. Press [ Save/Recall ],
press [ SAVE DATA ],

press [ SAVE TRACE |-

2. Press [INTOFILE |-
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Saving, Recalling, and Copying Files
Task 3: Saving a Trace

3. Using the knob, numeric keypad,
and alpha keys (or an external
keyboard), enter a name for the
stored trace.

Afterwards, press | ENTER .

If you are saving to one of the
analyzer’s internal RAM disks,
the save operation occurs very
quickly—so quickly, in fact, that
you may not think you've saved
the data. If a different softkey
menu appears, the save operation
did occur.
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Saving, Recalling, and Copying Files
Task 4: Recalling a Trace

Task 4: Recalling a Trace

This task demonstrates how to recall a trace—however, recalling setup states, limits, math functions, or
other data is very similar.

1. Press [ Save/Recall ] and
press [ RECALL DATA |

press [ RECALL TRACE .

2. Press [ FROM FILE INTO D1 ].
Then use the knob, the numeric
keypad, and alpha keys (or an
external keyboard) to enter a
name for the stored trace.

Afterwards, press [ ENTER ).

3. Press [ Meas Data J,
press [ MORE ],
press { DATA REGISTER ],

press (D11




Saving, Recalling, and Copying Files
Task 5: Copying a Disk

Task 5: Copying a Disk

This procedure shows how to copy the contents of one 3.5-inch flexible disk to another flexible disk,
using the analyzer’s RAM disk as intermediate storage. After completing this task, you can use similar
procedures to do related operations (for example, copying one of the analyzer’s internal RAM disks to
the internal disk drive).

Keep in mind that the analyzer cannot copy DOS-formated files to a LIF -formatted disk, or vice-versa.
The analyzer displays an error message if you try 1o do this.

1. Press [ Disk Utility ] and

press [ COPY ALL FILES |-

2. Press [ SOURCE DISK ].

Make sure the INT: specifier
prefix appears at the top of the
screen—otherwise, the source
disk will not be the internal disk.

Using the knob and the alpha
keys, specify INT: as the source
disk.

When the specifier is correct,
press [ ENTER ].
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Saving, Recalling, and Copying Files
Task 5: Copying a Disk

3. Press [ DESTIN DISK }-

Using the knob and the alpha
keys (or an external keyboard),
specify RAM: as the destination
disk.

When the specifier is correct, i speci estination disk as’
press [ ENTER ]- internal RAMdlsk; Gl

4. Insert the source disk into the
analyzer’s internal disk drive.

3. Press [ PERFORM COPY ALL -

6. You've just completed one disk
copy operation.

7. Insert the destination disk into
the analyzer’s internal disk drive.
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Saving, Recalling, and Copying Files
Task 5: Copying & Disk

8. Press [ SOURGE DISK ]-

Using the knob and the alpha
keys (or an external keyboard),
specify RAM: as the source disk.

When the specifier is correct,
press [ ENTER ].

9. Press [ DESTIN DISK ]-

Using the knob and the alpha
keys (or an external keyboard),
specify INT: as the destination
disk.

When the specifier is correct,
press [ ENTER ]

10. Press [ PERFORM COPY ALL ]-
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Saving, Recalling, and Copying Files
Task 6: Copying afile

Task 6: Copying a file

This task shows how to copy a trace file from one disk to another. Although the task shown here
demonstrates how to copy a trace file from the analyzer’s volatile RAM disk to the analyzer’s internal
3.5-inch flexible disk, copying from or to the NVRAM disk and internal disk is done the same way. You
can also use this procedure to copy individual setup states, limits, math functions, or other data.

1. Press { Save/Recall ] and

press [ DEFAULT DisK ]-

As: 'we mennoned earli _lzlthe default 3dlsk is the'f‘;

2. Press [ VOLATILE RAM DISK ]

3. Press [ RETURN |-

4. Toggle to [ CATALOG ON OFF ] to
view the contents of the default
disk.

Turning on the catalog makes it
much easier to select the source

file.
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Saving, Recalling, and Copying Files
Task 6: Copying a file

5. H there is more than one file in

the catalog listing, use the knob - analyzer uses the name of the b
to highlight the file that you want i faultﬂl ¢ name. This s
copied. SRS s

If you're using an external
keyboard, you can use the
left/right arrow keys to scroll
through a file catalog.

6. Press [ COPY FILE |,
press [ SOURCE FILENAME |,

press [ ENTER ]

Notice how the analyzer used the
highlighted file as the source
filename.
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Saving, Recalling, and Copying Files
Task 6: Copying a file

10. Press [ DESTIN FILENAME ]
Then use the knob, numeric
keypad, and alpha keys (or an
external keyboard) to add the disk
specifier for the destination disk.

Then press [ ENTER ]

11. Press [ PERFORM FILE COPY ]. " This étf@nns--the'sﬁle-copybpefati'ciri;

12. Press [ RETURN ] and

press [ DEFAULT DISK ]-

If you turned off the catalog,
toggle to [ CATALOG ON OFF | to
see if you successfully copied your
source file to the destination disk.
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A-weight filter 5.7
absolute marker

See marker
acoustic noise, measuring  5-1
active entry 34
active trace  3-7
alpha entry mode 29
autoresolution

See swept sine mode
autoscaling 3-8
averaging 2-4
averaging, vector 2.7

B

BASIC
See HP Instrument BASIC
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See math
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D
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destroying confidential information by formatting

NVRAM 11-6
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LiIForDOS 116

disk specifiers 11-3

E
engineering units 5-8

F

frequency response measurements

See device characterization
frequency span, specifying  3-5, 4-4
FRF

See device characterization
functions

See math

H
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Help key 1-8
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firmware revision date  1-6
front-panel overview 1.4
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options  1-3
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M
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displaying math functions 9-6
N

numeric values, entering  2-4
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octave mode S5-I
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microphone calibration 54
microphone, selection of 5-4

use of engineering units with  5-5
use of proportional bandwidth filters 5-3
weighting filters, choice of 5-7
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See marker, relative
options

See HP 35665A

P
phase, displaying 3-8
plotting 161
destination, selecting 186
plotier setup  16-2
starting 2 plot  10-8
Presctkey 2.3
printing  16-1
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printer setup 10-4
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R

random noise 34
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S
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