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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 outiet. The power jack and mating piug 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 fliammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Qperating 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 uniess 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 instrumentto 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
g instrument. Use extreme caution when handling, testing, and adjusting.




() Jaateit

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

‘ “Instruction manual symbol: the product will be marked with this
A symbo! 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
f exceeding 1000 volts must be so marked.)

‘ Protective conductor terminal. For protection against electrical shock
L in case of a faull. Used with field wiring terminals to indicate the
= OR 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
rf1 OR =k equipment which normally includes all exposed metal structures.

Alternating current (power line.)

Direct current (power line.)

ol il 2

Alternating or direct current (power line.)

Warning The WARNING sign denotes a hazard. It cails attention to a procedure,

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

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

Please take a moment to read this chapter. Then go to chapter 2 to get comfortable with your
new analyzer.

About the Analyzer

The Hewlett-Packard 3588A is a swept-tuned spectrum analyzer with a frequency range of 10 Hz to
150 MHz. As such, the instrument is a general-purpose design tool for measurement and evaluation
of many electronic devices. In addition, a buiit-in source (tracking generator) lets you perform scalar
network analysis for filters, amplifiers, and other devices. You can also operate the analyzer
remotely, via the HP-IB, to make automated measurements—a feature that’s particularly useful for
repetitive tasks (such as those encountered in production-line testing).

The HP 3588A offers two measurement types—Swept Spectrum and Narrow Band Zoom. Both
provide excellent resolution and operate at speeds far greater than conventional analyzers. Swept
spectrum measurements provide the performance and features found in traditional Hewlett-Packard
swept-tuned analyzers, but incorporate very sharp digital IF filters to provide improved frequency
resolution (down to 1.14 Hz). For narrow band zoom measurements, the analyzer uses an
implementation of the Fast Fourier Transform to provide faster measurements with even greater
resolving power.

Faster measurements are possible with swept spectrum measurements since the analyzer uses digital
IF filters. With selectivity nearly twice that of analog filters, digital filters offer faster measurements
while still resolving low-level carrier sidebands. Additionally, the inherent predictability of digital
filters permits the analyzer to sweep even faster, using a built-in correction algorithm. This provides
increased measurement speed (up to four times faster than conventional swept-tuned analyzers for
comparable measurements), with no additional amplitude error or resolution loss.

Narrow Band Zoom provides the fastest spectrum measurements (more than thirty times faster than
swept-tuned analyzers for comparable measurements), with resolution performance unequalled by
traditional technologies. Narrow Band Zoom can be used for spans of 40 kHz and less, and is ideal
for narrowband analysis of close-in sidebands.

1-1



Before You Begin

How is the HP 3588A Different than Previous Hewlett-Packard Swept-Tuned Analyzers?

For spans larger than 40 kHz, the HP 3588A functions exclusively as a traditional swept-tuned
¢ analyzer (but faster than previous analyzers). For spans smaller than 40 kHz, you have the choice

of making swept spectrum measurements {with resolution down to nearly 1 Hz) or narrow band

zoom measurements (with resolution down to about 3 mHz—yes, that’s millihertz).

. Narrow Band Zoom uses a Fast Fourier Transform (FFT) rather than a sweeping local oscillator
. to convert input data from the time domain to the frequency domain. The distinction between
. these two technologies is not important right now. The only important thing to know is that a |
. combined swept-tuned/FFT analyzer is an analyzer with both wide frequency range and excellent |
. frequency resolutionfamplitude accuracy for small spans. For more detailed information about :
. these two measurement types, see the HP 35884 Operating Manual. :
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Before You Begin
How to Use this Book

How to Use this Book

If You’ve Used a Spectrum Analyzer Before...

If you've used a spectrum analyzer before, you should have no trouble making measurements with
the HP 3588A. This instrument has many of the same features found in other Hewlett-Packard
spectrum analyzers—and some additional features as well.

To get comfortable with the analyzer, proceed directly to Part II: Typical Measurements. Here you'll
find two measurements tasks——source characterization and device characterization—that should be
very familiar if you've already used a spectrum analyzer.

To learn about additional analyzer features, spend some time with Part III: Beyond the Basics. Here
you’ll find an introduction to limit testing and keystroke recording with HP Instrument BASIC—two
- features that make it easy to build automated measurement routines. You will also learn about
plotting/printing measurement results and saving, recalling, and copying measurement data. Where
appropriate, each chapter contains sample measurements tasks to help you get comfortable with
these features.

Iif You Haven’t Used a Spectrum Analyzer Before...

If you haven’t used a spectrum analyzer before, you should carefully read Part I: The Basics. This
contains essential background material to help you understand and use the HP 3588A. In particular,
be sure to review chapter 3, “Measurement Basics.”

Afterwards, proceed to Part II: Typical Measurements. The two sample measurements here are
representative of many common measurements made with spectrum analyzers. And since each task
introduces the analyzer’s features in a sequential, easy-to-understand fashion, you’ll soon have the
skills necessary to use the analyzer with total confidence.

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.

To learn about additional analyzer features, spend some time with Part I1I: Beyond the Basics. Here
you'll find an introduction to limit testing and keystroke recording with HP Instrument BASIC—two
features that make it easy to build automated measurement routines. You will also learn about
plotting/printing measurement results and saving, recalling, and copying measurement data. Where
appropriate, each chapter contains sample measurements tasks to help you get comfortable with
these features.
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Before You Begin
How to Use this Book

Softkeys and Hardkeys

Before you use this book, it’s important to understand the difference between hardkeys and softkeys.

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

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 (on the edge of the analyzer’s screen).
Throughout this book, softkeys are printed like this: [ SOFTKEY ]

Some softkeys 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 [ FREQ CNTR ONOFF "
means to press [ FREQ ONTR ON/OFF | until the word ON is highlighted.

The Knob

The knob is an RPG (rotary pulse generator) that controls two things—movement of the on-screen
marker and continuous entry of numeric values. Usually, the knob simply moves the marker. But
after pressing a softkey that requires a numeric entry, the knob becomes dedicated to numeric entry.
Turn the knob to the right and the analyzer steps through larger numeric entries. Turn to the left
and the analyzer steps through increasingly smaller entries.

When numeric entry is active, an entry box appears at the top of the screen with the
currently-selected numeric value. This box remains on screen for several seconds to give you a
chance to enter a numeric value. After using the knob (or, alternatively, the numeric entry keypad)
this box soon disappears and the knob returns to marker movement.

Softkeys Haordkeys
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Where to find Additional Information

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 analyzer’s Getting Started Guide or Operating Manual 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 Operating Manual

To learn more about the analyzer’s controls and features, refer to the HP 35884 Operating Manual.
The operating manual is a comprehensive reference that offers in-depth discussion of each analyzer
control and feature (and introductory tours of both front and rear panels). You will also find
in-depth discussion of specialized measurement techniques—for example, ways to increase the
dynamic range of the analyzer. There are also easy-to-follow tasks that show how to use certain
features to their best advantage,

Other Information

w For specifications, installation instructions, and performance tests, see the HP 35884
Performance Test Guide.

m For service information, see the HP 35884 Service Manual.

» To help you operate the analyzer remotely via HP-IB, see the HP 35884 HP-IB
Programming Reference.

» To learn more about HP Instrument BASIC (a subset of the HP BASIC programming
language), see Using HP Instrument BASIC with the HP 35884 Spectrum Analyzer.

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

» AN 150 series (several application notes—some recently updated—that cover many topics
dealing with spectrum analysis).

» AN 246-1: Optimizing the Dynamic Range of the HP 35854 Spectrum Analyzer.

x AN 378-1: Harmonic Distortion Measurements.






Your First Measurement

If you haven't used the analyzer before, take a few minutes to make this first measurement.

Task Overview

This task shows you how to look at a test signal, measure its frequency, and then find the level of the
second harmonic.

What you will need:

» One connecting cable, BNC male to BNC male—cable length must be 48 inches
(122 cm) or longer.
» RF Generator (not required).

What you will do:
Look at a 10 MHz test signal.
Measure the frequency and amplitude of the fundamental.

Look for the second harmonic of the fundamental frequency, and measure its amplitude.

|
|
[ ]
w Create a title for the displayed trace.
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Your First Measurement

Task Setup
Task Setup
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Your First Measurement
The Task

The Task

1. If you've already turned on the
analyzer, press [ Preset |.

If the analyzer is off, turn it on
and wait until it warms up and
calibrates. Then press | Preset ].

2. Using a BNC cable, connect the
analyzer’s 10 MHz reference
signal (the REF OUT connector
on the rear panel) to the
analyzer’s input.

Alternatively, you can connect an

RF generator to the analyzer’s
input.

3. Now look at the analyzer’s
screen. You should see the
fundamental and at least one
harmonic.

Range: LB dbm 8- a ano n.: T
Il B 17 e N1 VIHL BT Edia Lol
o KX o) e T

L . AR SO S ;
Canter: 75 098 80€ KL SpRn: 1AF YO BOE Ky

EﬁfPressmg [Preset] returns most of the analyzer
. g'settmgs to thelr default posztmns i

'f§ For thxs task- we' ll usc:the analyzers rear-panel f f{



Your First Measurement
The Task

4. Press [ Avg/Pk Hid ]

[ VIDEO AVERAGE ].

5. Press [ Meas Restart |.

6. Press [ Marker

[ MKR --> PEAK ].

Note the frequency value

indicated by the marker readout.

7. Press [ Marker Fetn ].

Toggle to { FREQ CNTR ONOFF ].

age | 18 die 2-Drc-1309 1851
s BU Swl 258, & wier

Contars T8 b5 B AT SR e e e WE
L

2-4

B V}deo averagmg'does not actually']owcr the no .e g

' 'This turns on wdao averaglng When averagmg is
' on, the analyzer combines the results of the most
- recent frequcncy sweep to the accumulated rcsults .
E:i'of previous sweeps. Once: averagmg ison, it
- continues until you turn off: averaging, It does not
-..-:stop automancally after a certam number of:_'_
:averages e

3_.We’11 exp}am video averaging
L ;“Source Characterization



8. Toggle to [ FREQ CNTR ONOFF].

9. Note the amplitude value

10.

11,

12,

indicated by the marker readout.

Press [ Marker |

[ NXT RIGHT PEAK ] until the marker
moves to 20 MHz.

Note the amplitude value
indicated by the marker readout.

Press [ Trace Data |

[ TRACE TITLE ].

Then vse the knob, the
numeric-entry keys, and the
alpha-shifted hardkeys to enter a

name for the stored trace,

Afterwards, press [ ENTER ]

Your First Measurement
The Task

: 3also useful when entermg num'é
: ;’ i dlscover inchapter4.
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Spectrum Analyzer Basics

The following chapter is designed for people who haven’t used a spectrum analyzer before. If you've
already used a spectrum analyzer (and feel comfortable with the basics of spectrum analysis), proceed
directly to PART II of this book.
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Spectrum Analyzer Basics
Time Domaln versus Frequency Domain

Time Domain versus Frequency Domain

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

Time-domain displays show a parameter (usually amplitude) versus time. This is the traditional way
of looking at a signal. Oscilloscopes display signals in the time domain.

Frequency-domain displays show a parameter (again, usually amplitude) versus frequency. A
spectrum analyzer takes an analog input signal—a time-domain signal—and converts it to the
frequency domain (the specific process used to make this conversion is not important right now).
The resulting spectrum measurement shows the energy of each frequency component at each point
along the frequency spectrum.

Amplitude

Frequency

(g}
Ampiitude 1
4 Amplitude

F 3

bl

[f=3} »
Freguency

Time
The Relationship between Time and Frequency Domains

Now look at the nearby illustration. Notice the difference between the time-domain and
frequency-domain displays of the same input signal.

Many signals not visible in the time domain (such as noise and distortion products) are clearly visible
in the frequency domain. Because spectrum displays show frequency components distributed along
the frequency axis, it’s possible to view many different signals at the same time. This is why the
spectrum analyzer is such a useful tool for looking at complex signals——it lets you easily measure
(and compare) the frequency and amplitude of individual components.



Spectrurm Analyzer Basics
linear versus Logarithmic Amplitude Axis

Linear versus Logarithmic Amplitude Axis

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

Let’s look at the spectrum of a sine wave. Because the amplitude of any harmonic is small relative to
the fundamental frequency, it's nearly impossible to view a harmonic on the same display as the
fundamental unless the y-axis scale is logarithmic. That’s why most measurements made with
spectrum analyzers use a logarithmic amplitude scale—a scale based on decibels. And since the dB
scale is by definition logarithmic, there’s no need to use logarithmically-spaced graticule lines.

(RN 0+
— 20+
5 —L0—+
_B0-
0 . -80

Smali Signais can be Measured with a Logarithmic
Amplitude Scale



Spectrum Analyzer Basics
The Frequency Span

The Frequency Span

You can vary the size and the center frequency of the measurement span to best suit your particular
needs. The HP 3588A always presents data with a 401-point resolution, regardless of the span
you've selected. ~

Full-span measurements let you view the entire frequency spectrum on one display. With the
HP 3588A, the spectrum will extend from 10 Hz to 150 MHz (information below 10 Hz can be
displayed, but is not guaranteed to be accurate).

Alternatively, you may wish to view smaller slices of the frequency spectrum. You can select any

number of different spans and position these spans where you want by specifying their start or center
frequencies. This process of viewing smaller spans is sometimes called “zooming.”
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Spectrum Analyzer Basics
Local Osclllator Feedthrough

Local Oscillator Feedthrough

When viewing frequency spans that start at 0 Hz (or very close to 0 Hz), a spectral line is usually
visible at the extreme left of the analyzer’s display. This is the local oscillator
feedthrough—sometimes called “zero response.” The energy measured here, in the first few display
points, is not due to the input signal. Rather, it is energy measured from the analyzer’s own Jocal
oscillator.

Local oscillator feedthrough is common to all swept-tuned analyzers. It is not specific to any
particular analyzer. Local oscillator feedthrough diminishes as you view {requency spans that start
significantly above 0 Hz. For more information, see the HP 35884 Operating Manual.

Range: O ¢Bm 18-Jan-19B% L1851
Res BH: 4 500 H€2 VBUW: Off Swp Time: 332 mSec
1 ENEANRCGERT ik 9 975 888 Hz ~£,59 dbm

8
dbm

Typical Spectrum Analyzer Display, Showing L.O.
Feedthrough at 0 Hz (extreme left)
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Spectrum Analyzer Basics
Measurement Speed, Amplitude Accuracy, and Frequency Resolution

Measurement Speed, Amplitude Accuracy, and Frequency Resolution

As you begin to use a spectrum analyzer, you will find that measurement speed, amplitude accuracy,
and frequency resolution are all related. For smaller frequency spans, the analyzer needs more time
to make a measurement. The analyzer also needs more time to make measurements with greater

amplitude accuracy. And the same holds true for measurements that require the greatest frequency

resolution. These relationships are common to a/l swept-tuned spectrum analyzers, not just the
HP 3588A. -

Although the HP 3588A is much faster than previous Hewlett-Packard spectrum analyzers, the
relationship between measurement speed, amplitude accuracy, and frequency resolution is still
important because it determines just how fast you can make a measurement. To learn more about
all this, see the HP 35884 Operating Manual.
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Spectrum Analyzer Basics
Measuring Frequency Response

Measuring Frequency Response

Like many other swept-tuned spectrum analyzers, the HP 3588A has a built-in sinusoidal signal
source (sometimes called a tracking generator). One type of measurement you can make using the
analyzer’s source is a swept frequency-response measurements. This is a good way to characterize
the amplitude versus frequency response of filters, amplifiers, and other electronic devices. We'll
show you how to do all ¢hese things in Part II: Typical Measurements.



Spectrum Analyzer Basics
Measuring Frequency Response

FPYPPPPETVPIVRT TRt

Spectrum Analyzers and Radio Receivers

Understanding how a spectrum analyzer works is often easier if we compare a swept-tuned spectrum
analyzer to a general-coverage communications radio receiver. Both devices, at the block level, are
actually quite similar. Consider the following:

s The front-end of a swept-tuned spectrum analyzer and a communications radio receiver are
nearly identical. Both are superheterodyne devices that use local oscillators and multiple mixing
stages to convert the signals of interest down to intermediate frequencies, where fixed-tuned
filters can more easily provide good frequency resolution. And like many communications radio
receivers, swept-tuned spectrum analyzers use multiple conversion (several IF stages) to more
easily reject image frequencies. Both devices can also vary the bandwidth of the final IF filter to
control selectivity. In fact, it’s only after the detector stage that the circuit diagrams for a typical

‘spectrum analyzer and a radio receiver begin to look quite different. '

w Both devices have variable local oscillators to examine frequencies of interest. In the spectrum
analyzer, the local oscillator usually sweeps across a range of frequencies (this eventually
translates to a visual sweep between the start and stop frequencies of the spectrum you're
examining). In the radio receiver, the local oscillator can also be varied, but is set to a single
frequency while listening to a particular broadcast station.

» Both devices use a detector after the final IF stage to recover the incoming signal. In a spectrum
analyzer, the detected signal is converted to a dc value (representing its amplitude) and then sent
to the display-driver circuitry—where you can view the signal on a CRT display. In a radio
receiver, the detected signal is demodulated (to recover its original ac modulation) and then sent
to an audio amplifier and then to headphones or a loudspeaker that you can use to monitor the
signal.
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Spectrum Analyzer Basics
Measuring Freguency Response
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Characterizing a Signal Source

Task Overview

This chapter steps you through a series of measurements to characterize a signal source.

What you will need:

= A connecting cable (BNC male to BNC male).
s Appropriate converters or terminators, if your RF generator has an output impedance other
than 50Q.

What you will measure:

» Frequency and amplitude of the test signal.

» Relative amplitude of prominent harmonics (to calculate harmonic distortion).
u Powerline sidebands.

= Frequency drift.

What you will learn:

Viewing a spectrum to reveal a fundamental frequency and its harmonics.
Setting the proper input range.

Selecting an appropriate scale.

Using both the main marker and the offset marker.

Using video averaging.

Using the frequency counter to accurately set the center frequency.
Using the Peak Hold function.
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Characterizing a Signal Source
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 learm about the analyzer—not
to duplicate specific measurement results.

Pressin

1. If you've already turned on the
analyzer, press [ Preset |-

If the analyzer is off, turn it on
and wait until it warms up and
calibrates. Then press [ Preset ].

2. Connect the signal source to the
analyzer’s input.

If your source has an output
impedance of 50Q, proceed to
Step 5.

3. If your signal source has a 75Q
output, press [ Range/lnput ] and
then press [ 75 OHMS ]

4, If your signal source has a
non-standard output impedance,
connect an appropriate
terminator across its output and
use the analyzer’s 1 MQ input
setting.

5. Press [ Range/lnput ].
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7. Press [ Meas Restart ].

8. Press [ Scale ]
[ VERTICAL/DIV ].
Using the numeric keypad,

enter 8 [ dB ].

Axngts B dEm - Bte -5 939
Res Bi: 17 BBA A VRM: QfF Jp Tinm: 244
: I ter 73 PSS BB B ~62.1

3 éf.averages you ve speafied) -----
gt _5W1th exponentlal averagmg, 1t s lmportant to setr:_ X
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[
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9. Press [ AUTO SCALE |.

10. Press [ REFERENCE LEVEL |-

Turn the knob to shift the entire
display up or down.

11. Press [ Marker ]

[ MKR --> PEAK ].

Aange: § KB 29-Pec-198F  9LA9
fey BU 17 B3G Bz VBN DfT Sup ik Pod, B adee
#1 SN 758 Mz -3, 2% dbm
Loghag
Ea;,
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12. Note the amplitude value
indicated by the marker’s y-axis
position.

13. Make sure the marker is at the - _This ensures that the marker is at the fundamental
fundamental frequency. If it isn’t, - freque e
press

[ MKR --> PEAK ] again.
14. Press [ Marker }.

Toggle to [ OFFSET ON OFF].

Press [ ZERO OFFSET |
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15. Turn the knob until the marker is

at the second harmonic.

16. Note the frequency value
indicated by the offset marker’s

X-axis position.
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17. Note the amplitude value
indicated by the offset marker’s

y-axis position.

18. To calculate harmonic distortion,

make a note of the relative
amplitudes of the prominent
harmonics.

You can a!so use the [ NXT RIGHT PEAK 1 or .'3 j. s

[ er LEFT pEAK ] softkeys to move the marker |

'I'l:us value (actually the offset fmm the :
% Eundamental) is about 49 MHz* Not surpnsmg,'-:'_
5_ ;3E since the second harmomc should be offset from':;



19. Now toggle to [ OFFSET ONOFF J.

20. Press [ Marker ]

[ MKR --> PEAK |

21. Press [ MKR —-> CTR FREQ ].
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22. Press [ Freq |
[ SPAN |

Turn the knob until you select
the 200 kHz span.

Characterizing a Signal Source

: : Altemativeiy, you could use dns formuia

The Task
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23. Press [ Marker ]
[ MKR --> PEAK ]

[ MKR —> CTRFREQ ]

24. There’s another way to place a
signal at the center of a frequency
span.

25. Press | Freq ]

[ FULL SPAN ]
26. Press [ Marker Fotn |

Then toggle to
[ FREQ CNTR ON OFF]

4-10
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27. Press [ Marker |
[ MKR --> PEAK ]

[ MKR --> CTR FREQ ].

28. Press [ Meas Type ]

[ NARROW BAND ZOOM .

29. Press

[ Marker Fetn 1.

Then toggle to
[ FREQ CNTR ON OFF].

30. Press [ Scals ]

[ AUTOSCALE ]

Ronge: B ks 29-Drc-198F 1t LB
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31. Press [ Freq ]

32.

33.

[ SPAN |.

Turn the knob untii you select
the 625 kHz span.

Press [ Marker ]

[ ZERO OFFSET ).

Press [ Marker ]
Then use
I NXT RIGHT PEAK ] and

[ NXT LEFT PEAK ] to examine the
powerline sidebands.

Hange: (& din I9-Bac =198 iMii2
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34. Press [ Freq ]

4.12

[ SPAN 1.

Turn the knob until you select
the 78.125 Hz span.

§ powerlmc sxdcbands that may be present

& Thzs turns cm the offset marker and zeroes it at the' -
_if_szgnal peak ;i e SEie

We’U use the offset markcr to ﬁnd ;th""relatwe

You ¢ can also use the 1 numenc keypad to spemfy A
625 kHz span, or simply | press I } rcpeatedly -
i untﬂyou rcach 625 qu-—but usmg the knobxs much -

'ffaster

na mome:nt we’li_iook at the: frequency dnft o]
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35. Press [ Avg/Pk Hid o TO measure fre uen dﬂft we’ll use thﬁ anaiyzer S
[Avg/PkHid ] quency
_ii; peak hoid feature S B

[ PEAK HOLD ]

36. Press [ Marker ]
[ MKR --> PEAK ]

[ MKR --> CTR FREQ ].

37. Press [ ZERO OFFSET ]
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Making Scalar Network Measurements

Task Overview

This chapter steps you through a typical scalar network measurement with the HP 3588A. In this
example, we're going to characterize the performance of a 70 MHz 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 shown here.

What you will need:

RF Band-pass filter (preferably with 502 input/output impedances). _

50-to-750 impedance converters (25Q series resistors) if your test device has 75Q inputs and
outputs.

Feedthrough terminators or impedance converters to match a test device with non-standard
input/output impedances.

Appropriate connecting cables.

Barrel connector (to take the place of the device-under-test during the normalization
procedure).

What you will measure:

» Amplitude versus frequency response of the test device.
= Resonant and passband frequencies.
» Insertion loss.

What yon will learn:

Making a scalar network measurement.

Using the offset-to-marker span feature.

Expanding the analyzer’s vertical scale.

Normalizing your results to cancel amplitude inaccuracies introduced by the test fixture (in this
case, the cables used to connect the RF bandpass filter to the analyzer).

Using the front/back format to display both Trace A and Trace B at the same time.

5-1



Making Scalar Network Measurements
Task Setup

Task Setup
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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.

analyzer, press [ Preset ] . settings to their default positions ”

If the analyzer is off, turn it on
and wait until it warms up and
calibrates. Then press [ Preset ].

2. Connect the analyzer’s source to
the input of the RF filter.

Connect the output of the RF
filter to the analyzer’s input.

3. Press [ Range/input .
Then press [ 50 OHMS 1,
[ 75 OHMS ],

or
[ 1 MEGOHM }.

4. Toggle to [ AUTORANGE ONOFF ].



Making Scalar Network Measurements
The Task

5. Press [ RANGE ].
Then use the knob or numeric
keypad to specify an appropriate
input range.

6. Press [ Source ]
[ 50 OHMS OUTPUT Z ]

or
[ 75 OHMS OUTPUT Z }.

7. Toggle to [ SOURCE ON OFF ]

8. Press [ SOURCE AMPLITUDE ]-
Then use the knob or numeric
keypad to specify an appropriate
output level,

9. Press [ Moas Type |-

Then toggle to
[ PEAK DET ON OFF].
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10. Press [ Avg/Pk Hid ] Thls turns’ on’ wdeo averagmg Remember that f
. :  averagzug 1s exponennal w1th a wexghnng factor E

[ VIDEO AVERAGE |-
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11. Let’s examine the shape of the
RF filter.

Using the knob, move the marker
just to the left of the bandpass

response.
Then press [ Marker ]
[ ZERO OFFSET ]
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Making Scalar Network Measurements

The Task

12. Now move the marker just to the
right of the bandpass response.

Press

[OFS MKR —> SPAN ].

nge: & B 29-Dec-1389 L3132
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13. Press [ Scale ]

[ VERTICAL /DIV ].

Then turn the knob until you
expand the vertical scale to your

liking.
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14. Press [ Marker |

{ OFFSET ON OFF].
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5 rs et

[ MKR --> PEAK |.

The marker readout indicates the
resonant frequency and insertion
loss of the test device.
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16. Press [ OFFSET ON OFF]

[ ZERO OFFSET ].

17. Turn the knob until the offset
marker value shows a
~3 dB offset to the left of the
resonant peak.

Note the frequency value
indicated by the offset marker’s
x-axis position.
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18.

19.

20.

21.

22,

Now turn the knob untif the
offset marker value shows a -3
dB offset to the right of the
resonant peak.

If you have time, complete the
next few steps to learn how to
normalize your measurement
results.

Disconnect your test device from
the analyzer, and install a barrel
connector in its place.

Press [ Meas Restart |-

Press [ Marker |

[ OFFSET ON OFF .

~ faster if you simply use the
[ SAvE NORM REFERENCE ] and
- [ NORMALIZED SPECTRUM ] softkeys

~ series £ averages mthout the test dewce -

 This tumns _affgftihc-pffsgfmarke'"

“This moves the marker to the 3 dB pomt t() the rzght
- of the resonant frequency . :

::measurement, you shouid subtract any anomahes '
* introduced by the test fixture=—in this case, the two
v BNC cables you used to connect the RF filter. -
5 :Normallzatzon aiso cancels out minor amphtude

'measure msert;on 1055 and amplltuda ﬂatness of a
Ry test dev:ce w1th grcat premsmn For general devxce _
: - chardcterization, it

3

§ not really necessary

You'could normahzc the measurement by usmg:
- 'the analyzer’s trace math c;apablhty but it’s much'f
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23. Press | Scale ]

[ AUTO SCALE ].

« & dba
b 17 0ns k3 \-u ert
m
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24. Press [ Trace Data ]

[ SAVE NORM REFERENCE ]-

25. Now remove the barrel connector
and reinstall the test device.

26. Press [ Meas Restart ]
[ Scale ]

[ AUTO SCALE ].

27. Press [ Trace Data ]

[ NORMALIZED SPECTRUM -

28. Press | Marker |

[ MKR --> PEAK ].
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The Task
29. Press [ Trace Data |. -'--'Notxce how the ‘marker’s amphtude readmg:;:-
: ;changes Forour pamculardewce the normalized -
Now switch between the input trace shows an insertion loss of 1.5 dBmchanged
spectrum and the normalized from the 14 dB t)'f the nonnnormalxzed mput'__'
results by alternately pressing ':ispectrum """" ;
[ INPUT SPECTRUM ] and i e R R e T
[ NORMALIZED SPECTRUM ]- .2-'Of course, your measurement resu!ts wﬂ! be';;
: -dnﬂ?er'éﬁt" R L B i B
30. Press [ Scale ] _-__iExpandmg the analyzcrs vemcal scale_ loes. not
S increase ¢ the accuracy of :
[ VERTICAL /OIV ]- o measuremcnt (the marker readout has the same'_:._

Then turn the knob until you
expand the vertical scale to your
liking.

31. Press [ Trace Data |

[ INPUT SPECTRUM ].

32. At this point, you are viewing the
input spectrum on Trace A




33.

34.

35.

Press [ Active Trace ]

[ NORMALIZED SPECTRUM |

Press [ Scale |

[ VERTICAL /DIV ].

Using the knob, enter the same
vertical scale you used for
Trace A.

Press | Format |

[ UPPER/LOWER 1.

Range: 8 B 2-bag o1ty 14N
Raz Wik 1Y RSB Mz 4gu Off Tima: 2

g
A:SHERY SPECTRUR e 73 335 929 iz
wew: M : '
Lauhas P S :
i B H
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e fThls selects Trace B as ihe actlva trace and assx gns
B the norrnahzcd :nput5spectrum to this trace.
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Limit Testing

Introduction

This chapter provides an 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:

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

s Bysaving a trace, recalling it as a limit, and shifting this newly-created limit up or down to form
an upper or lower limit.

m Via HP-IB.
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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 simple 20 MHz 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 vou will need:

502 RF Bandpass filter——preferably with adjustable response (in the example, we're using a
simple bandpass filter using a 10 uH inductor, a 2-8 pF variable capacitor, and a 560Q resistor),
50-to-75Q impedance converters (25Q series resistors) if your test device has 75Q inputs and
outputs,

Feedthrough terminators or impedance converters to match a test device with non-standard
input/output impedances. -

Appropriate connecting cables.

What you will do:

Build an arbitrary limit.
Compare your test device to this arbitrary limit.
Change the response of your test device to fail the limit test,
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Task Setup
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Limit Testing
Task 1: Bullding an Arbitrary Limit

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 5 E_In thxs e:xample we used a sunple 20 MHZ bandpass -

analyzer. ' filter with: an: adjustable response Your filter . -
5:.'-shou}d have an ad]ustment to vary thf: bandpass;_ =

2. Make a scalar network
measurement, to characterize the
response of the bandpass filter.

3. Press | Marker ] :::’I‘hxs moves the peak of the bandpass response to_ :

.f_fthc centerofthescreen S
[ MKR --> PEAK ] 3 s

[ MKR --> CTR FREQ ]-

4. Press [ Scale] tjs'easmr to bmid an Uppe: mit yn.': eave
" space above the trace.
[ REFERENCE LEVEL ).

Turn the knob to position the
trace in the middle of the screen.
P¥-Dec195% (A gl

lu au .l? e 32 VIu ore W Time :!! 2 mlac
B IR ?! 00 MR K2

i e
Contar. 2B 886 GDE A3 aan: 70 oph oA Nr
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3. Press [ Marker Fetn ]
[ LIMIT TEST ]

| LINES ON ].

6. Press [ ABSOLUTE LIMIT].

7. Press

[ DEFINE UPPER LIM ].

8. Use the knob and the
[ MOVE MKR HORIZNTAL ] and
[ MOVE MKR VERTICAL ] softkeys to
move the limit cursor to a
convenient starting point.

9. When you've selected the
starting point, press
[ START SEGMENT }-

Limit Testing
Task 1: Building an Arbitraty Limit
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Task 1: Building an Arbitrary Limit

10. Again, use the knob and the
[ MOVE MKR HORIZNTAL ] and
[ MOVE MKR VERTICAL ] softkeys to
move the marker cursor {o the
end point of this first segment.

11. Press [ FINISH SEGMENT ].

h F-preidsy N2
ok 1T ose az e atr up Time: 139.2 adec
l m"i ...z oom UB L Lo

Looteg T

Cantir: 20 208 bos Nr Yodn: 76 6m8 eB6 W1

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 SEGMENT .

6-6

The effect is smuiar to stretchmg a rubber hand
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j. j [ FINISH SEGMENT ] move the limit cursorm another; _



13. When you've finished drawing the
upper limit, press

[ CANCEL/RETURN }.

Then toggle to
[ TEST EVAL ON OFF].

FH-pac-1PEY  tRi12
Mip Timer 13V T wlac
=T, 44 mn
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14. Press [ Avg/Pk Hid ]
{ VIDEO AVERAGE ]

[OFF ]

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

fails
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Lirmnit 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 a stored trace. In this example,
we're going to test the performance of a simple 20 MHz 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:

50 RF Bandpass filter—preferably with adjustable response (in the example, we're using a
simple bandpass filter using a 10 uH inductor, a 2-8 pF variable capacitor, and a 560 resistor).
50-to-75Q impedance converters (250 series resistors) if your test device has 75Q inputs and
outputs.

Feedthrough terminators or impedance converters to match a test device with non-standard
input/output impedances.

Appropriate connecting cables.

What you will do:

Save an input trace to a file, and then recall this file to form both an upper and lower limit.
Move limit lines 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 2: Building a Limit from a Trace

Task Setup

Y
OWWMWWNYY‘\ /T"\ O
10 pH 2-8 pF
N (Varigblei 5600 ouT
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—
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Limit Testing
Task 2: Building a Limit from a Trace

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 20 MHz bandpass . -Thxs is the same 20 MI—Iz bandpass ff 1ter we used mf_
filter to the analyzer. : S

2. Make a scalar network
measurement, to characterize the
response of the bandpass filter.

3. Press [ Marker ]

: :é-the csnter of the :screén

[ MKR --> PEAK ]

[ MKR --> CTR FREQ .

4. Press [ Scale ]

[ REFERENCE LEVEL ].

Turn the knob to position the
trace in the middle of the screen.

Ramge: B oo 29-bec-198 1% 20
Mes Wi LT BRR Fr  VEH: DIF Sup Fime: L3921 miac
Py ——— 78 nms ven iy .05 gin
e : i :
Logtug e
Ty - e //'\\ :
Pt i R
—
-a,

Cantar: 78 WBB #80 ar Spani 70 e Bas W2

3. Press [ Save/Recall |

[ DEFAULT DISK ]

-If you havc_e af Eormattcd 3. S-mc:h ﬂex;bfe dlsk you .
| VOLATILE RAM DISK }. ; :Qcan press | 3!NTERNAL DISK] mstead and use the
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Limit Testing
Task 2: Building a Limit from a Trace

6. Press

[ CANCEL/RETURN ].

7. Press
[ SAVE TRACE ]

[ INTO FILE ).

Then use the knob, the
numeric-entry keys, and the
alpha-shifted hardkeys to enter a
name for the stored trace.

Afterwards, press [ ENTER }.

8. Press

{ CANCEL/RETURN ].

Then toggle to
[ CATALOG ON OFF].

9. If there’s more than one file in
the volatile RAM, use the knob
to highlight the trace file you just
saved.
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Lirnit Testing
Task 2: Building a Limit from a Trace

10. Press [ RECALL MORE ] “This recalls a trace file as an upper hmxt-u—m thls
case, the “TRACEI" file P TR
[ RECALL UPPER LIM ] :

[ ENTER |-

11. Press [ RECALL MORE ] :féTlns recalls the same trace ﬁle asa lower hmit a:f:.
trace. file ‘as an ‘upper Imntw-m_ thxs case, the::-
[ RECALL LOWER LM ] .“mCEl" ﬁle : D

[ ENTER .

12. Press

[ CANCEL/RETURN -

Then toggle to
[ CATALOG ON OFF].

13. Press [ Marker Fetn | :_:3Thxs caﬂs up;-th ' }umt_menu”and dzspiays the'f;
[ LIMIT TEST ]

Then toggle to
[ LINES ON OFF].

Pdee-chst_thop?
* Ll
A NEEMMMMET T gen oMo x| -7.45 &n

[ T P Fr o
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Limit Testing
Task 2: Building a Limit from a Trace

14. Press ’I‘lns offsets the upper hrmt hne 3 dBrn' above_the
current mput trace - --
[ DEFINE UPPER LIM ] : : :
[ MOVE ALL VERTICAL ]
and specify 3 dBm with the
numeric entry keypad.
MS Iﬂl:l:;“"m L3 \n‘l orr 2!”:‘1'.‘”?!3:3 S

Cavtars 0 GatBoB e weabi on wee oes 4

15. Press

[ CANCEL/RETURN ]
[ DEFINE LOWER LIM }
[ MOVE ALL VERTICAL ]

and specify -3 dBm with the
numeric entry keypad.

Rangs: B dhn 29-Dec-1389 3% %3

ey IH' 17 bS8 Wz VB OFF Bl Fiaw lS‘ T mbne

A EEE ™ . El 8nE Kz 2,65 dim
P i . ;

Leumey

LY 1 - . H /"k
Jéty : ,"?//‘ “\
' 7N

=%

. W
1

CRRTas: 0 AR 400 W@ Ipan: ID BOS DOE HI
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Lirit Testing
Task 2: Building a Limit from a Trace

16. Press

[ CANCEL/RETURN }-

Then toggle to
[ TEST EVAL ON OFFL

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

Reape: 8 dbn FY-Dec-1¥EF 1% !5
Kes K (T R k7 VM OFF Sep Fimmr L34, 7 mia
e M; -3i2.3

-l LIAIT TESE - FRILEN.
Cuntur: 28 MBS0 AT
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3A1tcruatwely, 1f yaur ﬁlter xs' msxde a shleld can vmh
. f-a detachable cc)vez_: :

.Thxs turns on the llmlt test cvaluatxon

Yi)iz 'ca'n"edit'a 'limit made fmm‘ a'recailed trace '{he '




Using Keystroke Recording to Generate an
HP Instrument BASIC Program

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 2 measurement procedure, you can turn off keystroke recording. At this point, you
can display the file 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 35884 Spectrum Analyzer. To
learn more about the individual commands used to program the analyzer, see the HP 35884 HP-IB
Programming Reference.

What is HP Instrument BASIC?

. HP Instrument BASIC (a subset of the HP BASIC programming language) is a complete system :
controller residing inside your analyzer. The HP Instrument BASIC software communicates with
the analyzer via HP-IB commands, and can also communicate with other instruments, computers,
and peripherals over the HP-1B.

SUPPRTRRPYRVRETIRTE

HP Instrument BASIC is available as an option with the HP 3588A Spectrum Analyzer. When
installed, you can use it for a wide range of applications—from simple recording and playback of
measurement sequences (keystroke recording) to sophisticated remote-control operation of other
instruments, computers, and peripherals.

. This chapter provides only a brief introduction to keystroke recording. It also includes a
. demonstration of how easy it is to subsequently edit this HP Instrument BASIC program generated
by your keystroke sequence. To learn more about HP Instrument BASIC, see Using HP Instrument
BASIC with the HP 35884 Spectrum Analyzer.

By ey
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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 3588A Spectrum Analyzer with the HP Instrument BASIC option.

» One connecting cable, BNC male to BNC male—cable length must be 48 inches (122 ¢cm) or
longer if you're using the analyzer's REF OUT for the test signal.

m RF Generator (not required).

What you will do:

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

m 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
Task Setup

Task Setup

SPECTRUM ANALYZER
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ﬁ IS o
i
j S T O S
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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.

7-4

If you've aiready turned on the
analyzer, press [ Praset |.

If the analyzer is off, turn it on
and wait until it warms up and
calibrates. Then press [ Preset |.

- Connect an RF generator to the

analyzer’s input.

Use a signal of approximately
10 MHz. The amplitude of the
test signal is not important here.

You can also use the 10 MHz
REF OUT signal from the
analyzer’s rear panel.

Ranoe: IS b 18-Ton- 1989 1pede
Ras Kib 7 #om Nx  vEK: Off Wb Timwe TGThaNL
PO To R A e

LeuNﬂa

2
‘n?"

CRRTAT I wan mee WE T e e v e W

. Press | User Define

[umLmes ]
[ SCRATCH ]
[ PERFORM SCRATCH }

{ CANCEL/RETURN }.

i settmgs to thelr defauit posxtlons

Thls task scarches for A harmo

Pressmg {Preset] returns mos!: of the anaiyzer;

0 :your tcst .

REF OUT mgnal from the analyzer s rear _panel
L ’I’Eus Is the same s1gna1 we used in chapter 2o e

he  scraich operation  erases any prcwous'_;
ent t-'may have"

be added to thc emstmg program




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

4. Press

[ ENABLE RECORDING -

5. Press [ Preset }.

6. Press [ Freq ]

[sTOP ]

Using the numeric keypad, enter
25 MHz.

7. Press | Avg/Pk Hid ]

[ VIDEQ AVERAGE ].

' This turns on keystroke recording. Anythmg you
';5d0 from this pomt onwill be: recorded asasetof -
. ins tmctlc)ns in the analyzer 5 program buffer e

specifies a stop frequency of 25 MHz.
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Using Keystroke Recording to Generate an HP Instrument BASIC Program
The Task

8. Press | Meas Restart |.

9.

10.

Press [ Marker |
[ MKR --> PEAK ]
f ZERO OFFSET ]

[ NXT RIGHT PEAK ].

Press [ User Detine 1.

11. Now it's time to test the stored

program.

Press [ RUN 1.

This 'runs the program you ve just created

 While it may not seem necessary to restart the
- measurement, pressing [ Meas Restart ] inserts both

a ‘restart procedure (the ABOR - and INIT -

. commands} and a wait command (*WAI) into the -
~program now being recorded ‘Without . these
: commands the recalled program wlll not work '
f_correctly R . x

'.;."Ihe restart pmcedure aborts ‘the - current: :
' _'measurernent andbegmsanewmeasurement The- :

':Eprocessmg is compieted before the analyzer_}:
~ actually makes a measurement. - Both commands
'_'are very. zmportant and are frequently used m' :

ﬂ;.-More sPeCLﬁcaIIy, the *WAI command ensures;.':
'f that  the analyzcr acqmres the necessary.:_-

:ndamental and';moves the main marker.




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

12. The program should run

Here's what you should see (in thisorder):
successfully. o e _

. @) apreset operation

Range 18 & 18-Jon-L 988 LBi8Y
Wes B 17 BB KT Bk DT Sp TiwapruBE mbwet
AN Ofs 1B 22 288 MD .

Cantar: 12 956 888 Ar  9AnI 74 $B 0e i
[

13. Press [ Save/Recall ]
{ DEFAULT DISK ]

[ VOLATILE RAM DisK ].

14. Press

{ CANCEL/RETURN ].
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Using Keystroke Recording to Generate an HP Instrument BASIC Program
The Task

15. Press [ SAVE MORE ]

[ SAVE PROGRAM . i L S
;:;"When the analyzer prompts you for a namemai___

To use the default program name, ﬁlename for example—zt automatmally sthches

simply press [ ENTER ]. : S :

To enter another program name,
use the knob, the numeric-entry
keys, and the alpha-shifted
hardkeys.

Afterwards, press [ ENTER ].

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 a moment, you will clear the

program buffer to practice
recalling a program.

17. Press [ User Defing |
[ UTILITIES ]
[ SCRATCH ]

[ PERFORM SCRATCH ]

[ CANCEL/RETURN ].




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

18. Press [ Preset ].

19. Let’s recall the program.
Press | Save/Recall |
[ RECALL MORE ]
[ RECALL PROGRAM ]

[ ENTER ]-

20. Press [ User Define ]

[EDIT ]}

21. Using the knob, move to line 3.

Using the knob and the

[ DELETE CHARACTER ] softkey,
change the stop frequency from
25 MHz to 55 MHz.

Then press [ ENTER ]
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Using Keystroke Recording to Generate an HP Instrument BASIC Program
The Task

22. Make sure you've pressed : "I’he edlts you make are not entered mto theﬁ
[ ENTER |-

23. Press [ END EDIT ]

[ Preset ] j :-iNotu;e how the stop frequency has changed from .3. :__
j.gstHztossMHz;..-.:- o .

{ User Define ]

Keage: 18 e 10 2an-1989 1 %)
Res B 17 480 Kz Ve Ore 3o Tiaw - B miwe
L A 18 819 I50 Wz -3E. 43wk
cia i
14003 -
19 :
ol -
Cancar. 27 gap eme ar T dwkn 84 el Bk
—— =

24. If you have time, complete the
remaining part of this task.

25. Press [ EDIT |

Using the knob, move the
program cursor to line 5.

26. Press [ DELETE LINE ]

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

27. Press [ END EDIT ]
[ RUN ]-

Notice how the marker does not
operate propetly.

Range: 5 dbw 15-Tor-198% 18 ¥2
u R 17 408 WT  VBR: OFf Sp Timas Hmde s
A: IS 05

testar: 1Y 453 486 Rr T gpan: 54 ved Bhe W2
E )

28. Let’s see how easy it is to put
back these essential commands.

29. Press [ EDIT ] again.
Using the knob, position the
program cursor on line 6.
30. Press [ ENDEDIT]
[ ENABLE RECORDING ]
{ Meas Restart ]

{ User Defina J-
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Using Keystroke Recording to Generate an HP Instrument BASIC Program
The Task
.'-Notzce how the anaiyzer placcd the new commands S

31. Press [ EDIT ). :
; on the Ime above the cursor 1ocat10n

B Thzs runs the oorrectcd pmgram Not:ce how the
marker movement 1s back 1o normal G

32. Press [ENDEDIT ]

[RUN].

18-Joe-138% 13: 73
" S -

1@ BiP 23R Hz &l

Rangei 18 dfm
Rasdu iy oot ks wbu: ot

18 g
im0

LogMag
(135 -TOE A E
reiv’

Caster: I7 338 888 Ar AN M SRR BOG WY
L
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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 results. Contact your local
Hewlett-Packard Sales/Service Office for a listing of currently-supported peripheral devices.

8-1



Plotting and Printing Measurement Results

Task 1: Preparing to Plot or Print

Task 1: Preparing to Plot or Print

1. Connect the plotter/printer to
the analyzer's HP-1B connector.

2. Press [ Local/HP-I1B ]

[ SYSTEM CONTROLLR .

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

4. Press

[ PERIPHERL ADDRESSES ].

5. Press

[ PLOTTER ADDRESS ]
or

[ PRINTER ADDRESS ]

Now enter the appropriate
address.

The HP—IB connector is on the anaiyzers rear 3

.zi’f[‘}u's'séts the anaIyzer to. be _.the system controﬂer
_ The analyzer must have control of ihe HP 1B bus o
fOplOtOrpI‘mt aﬂythlng b e e R R T _:.

_ :Progmmmmg Reference

':.:_You may ne.ed to refer tO the operatmg gulde for g
i your pamcular plotterfprmter P Rt




Plotting and Printing Measurement Results
Task 2. Plotting or Ptinting

Task 2: Plotting or Printing

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

2. Press [ Plot/Print }.
Then press
[ PLOTALL]

or
[ PRINT ALL ]-

3. If necessary, press

[ ABORT PLOT/PRINT 1.

;.if:Make sure the piotteriprmter 1s tumed on has. -
_':'f;papcr and 1s _ON LINE :

_-':“Softkey 1abels.do not' .appear on the plotted or'
“ pnnted results : : 3






Saving, Recalling, and Copyi iles

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, and math in the same way.

Overview

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

Traces.

Instrument setup states.

Limits.

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

Selecting a Disk

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

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



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:

= NVRAM: for the non-volatile RAM disk.
x RAM: for the volatile RAM disk.
x INT: for the internal disk.

After entering the appropriate disk specifier prefix, you can use the knob, the alpha-shift keys, and
the numeric entry keypad to name the file. 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.
Data registers are provided exclusively for intermediate storage of trace data. Keep in mind that
information stored in data registers is volatile, and will be Jost when you turn off the analyzer.

When recalling a trace, you simply recall it into a data register and then select this data register for
display. This system makes it easy to use trace data as part of a math function.



Saving, Recalling, and Copying Files
Typical Save and Recall Tasks

Typical Save and Recall Tasks

In a few moments you will step through typical save and recall operations, using the analyzer’s

internal disk drive. After completing these tasks, you can use similar procedures with the analyzer’s
internal RAM disks.

Before starting the save and recall tasks, you must first designate the analyzer’s internal disk as the
default disk. Afterwards, you will format a biank 3.5-inch flexible disk (if you haven’t done so
already). Formatting is not required for the analyzer’s internal RAM disks, but is allowed.
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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 ] “This calis up a menu that lets you desxgnate the
'lidefault dmk ' : Lo L
[ DEFAULT DISK - : SUREE RN SEREES B T SO

_ The default disk is the currenﬂy‘at:ti\#e disk, and is_
‘therefore the destmation for all save and recall -
. .operatlons-—unless you ‘use ‘a dLEferant dxsk' s

'-.spemf ier preﬁx when entermg a ﬁlename

3: the { Disk um ] menu
2. Press i Yeu can choose elther of these d1sks as the default 3'
'.':dISk N e
[ NON-VOL RAM DISK ] S EERE
or If you choose the mternal dlsk, you Il have to g
[ VOLATILE RAM DISK ] - format a blank disk before you can use it. We 158
or - showyouhowm the next task el R

[ INTERNAL DISK ]. ST -

3. Now press

[ CANCEL/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.
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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 [ Disk Util ]

{ FORMAT DISK ].

4. For now, ignore the
[ FORMAT OPTION ] softkey.

square hole at the }ower‘left hand Corner Df the
"jﬂex;bie dis'k' - 5 i

otethe e}ectbutton. ',_I_‘o av aging thed
o.not eject it when the “bu_ 7’ light is on

;: : _: You are ___bout to form a ne" disk.




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

5. Also ignore the
[ INTRLEAVE FACTOR ] softkey.

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

7. Press

{ PERFORM FORMAT ].

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

9-6

-sectors ona dlSk Settmg the mterleave factorlets_:

-you maximize. the  efficiency of disk operations. .

B Although settmg ‘the - ‘mOst efﬁment mterleave_ ‘
g éfactor is not crxtxca} for smaller ﬁles, it w;i! save lot_s_
K .of tnne when readmg or wntmg very Iargc ﬁ]es e

: 'fiThe dcfault value is 1 To ieam more abaut thcé;--
-:Jnterlcave factor see the HP 3588A Operatmg g

i Thls' starts the formamng Operatzon




Saving, Recaliing, and Copying Files
Task 3: Saving a Trace

Task 3: Saving a Trace

This task demonstrates how to save a trace—however, saving a setup state, a limit, or a math function
is done the same way.

1. Press [ Save/Recall ]

[ SAVE TRACE .

2. Press

[ INTOFILE }-




Saving, Recalling, and Copying Fifes
Task 3: Saving a Trace

3.
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Then use the knob, the
numeric-entry keys, and the
alpha-shifted hardkeys to enter a
name for the stored trace.

Afterwards, press [ ENTER |.

'If you make a mzstake you can use’ thc appropr:ate i
- edit softkeys to ﬁx the name You can also use the -
:-'knob ta heIp you edlt. Cne

In the example here we selected “TRACEI” as
-thename SN 3 G S S

'; When the analyzer prompts you £or a name-—a -
' :ﬁlename for example-—1t automatwaily svntches
o aIpha entrymode jf- S

In alpha entry modc the analyzer shzfts certam.;'f.

(“TRACE n:'tms?g_



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 a setup state, a limit, or a math
function is done the same way.

1. Press [ Save/Recall ] - YOu are about {0 recall
- ‘register. You must first ]

[ RECALL TRACE }-

2. Press

{ FROM FILE INTOD1]

Then use the knob, the
numeric-entry keys, and the
alpha-shifted hardkeys to enter a
name for the stored trace.

Afterwards, press [ ENTER ).

3. Press [ Trace Data ]
[ DATA REG (D1-08) ]

(D1}
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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).

1. Press | Bisk Utit | 5 The copy dlsk mutme wﬂi erase. ali ﬁies on the_.: :

destination disk’ (the disk you're going to copy o
[ COPY DISK . - files. ro) before. performmg the copy operation. -

- Make sure: there’s nothmg 1mportant on thls dlSk :
. before you start the copy; p’ ocedure i

To add ﬁfes to a dlsk, copy the Eiles one at a time .

2. Press Thlsspecﬂies thesomce k as the ana]yzers 3

_ mternai chsk dnve

[ SOURCE DISK ]-

Make sure the INT: specifier

prefix appears at the top of the D L
screen—otherwise, the source S 'fhe ﬂ:sk spwﬁer'preﬁx of the default disk appears 4
disk will not be the internal disk. - at the top of the screen. .

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

When the specifier is correct,
press

[ ENTER |

----Instcad ofentenng the corrcct:dzsk specxﬁer preﬁxz
by usmg the aIpha-shzft keys, you can alsc) select the: o
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Saving, Recalling, and Copying Files
Task 5: Copying a Disk

3. Press i 3';’I‘hxs spemﬁes the destmatxon dxsk as the analyzer s
¥ fmternal RAM dlsk e :
[ DESTIN DISK ]
Using the knob and the
alpha-shift keys, specify RAM: as
the destination disk.

When the specifier is correct,
press

[ ENTER ].

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

5. Press
{ PERFORM DISK COPY .
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 a Disk

8. Press .' -_ThlS spemﬁ_es_ _th¢ source dlsk as the RAM d1sk
[ SOURCE DISK ]. :
Usingthe knoband the ooty
alpha-shift keys, specify RAM: as R R R I v
the source disk S o a

10.

g9-12

. Press

When the specifier is correct,
press

[ ENTER ].

. intemal dlSk drwe

{ DESTIN DISK ].
Using the knob and the
alpha-shift keys, specify INT: as

the source disk.

When the specifier is correct,
press

| ENTER ]

Press Thls:completes:th' ce 0 3
_ contents of one 3.5-inch ﬂemble'dlskato anothergf_-_:

[ PERFORM DISK COPY . j; §r_'3 S-inch disk.




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

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, or math functions.

[ DEFAULT DISK .

2. Press

[ VOLATILE RAM DISK ]

3. Now press

[ CANCEL/RETURN ].
4. Press

[ SAVE TRACE }-

5. Press

[ INTOFILE ].

9-13



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

6. Now use the knob, the
numeric-entry keys, and the
alpha-shifted hardkeys to enter a
name for the stored trace.

Afterwards, press [ ENTER ]

7. Now press

[ CANCEL/RETURN J.

8. Toggle to

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

S. If there is more than one file in
the catalog listing, use the knob
to highlight the file that you want
copied.

10. Press [ Disk Utit
[ COPY FILE ]
{ SOURCE FILENAME ]

[ ENTER ].

9-14

' 33'1"}113 rcturns you to thc prevxous menu

B In the example here we seiected "TRACEI" as B
__'thf:name SR s T T e

N If you make a mxstake, you can use the approprxate .
edit softkeys to fix the name. You can also use the -
3'iknob to helpyouedlt Sy L

i The analyzcr 'wxll'dlsplay the cantents of thc dlskf 8




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

11. Press _
but added the "INT " preﬁx. The d1sk speczﬁer_-_-

[ DESTIN FILENAME ]. . preﬁx is neacessaly_dunng copy Operatiom:&nce the =

Then use the knob, the
numeric-entry keys, and the
alpha-shifted hardkeys to add the
disk specifier for the destination
disk.

Then press [ ENTER |.

12. Press [ DEFAULT DISK ]-

Then toggle to
[ CATALOG ON OFF].

8-15






A

absolute limits

See limits, absolute
absolute marker

See marker
alpha entry mode 2-5
arbitrary limits

See limits, arbitrary
automated measurements

See HP Instrument BASIC
autoranging 44

during scalar network measwrements  5-3
averaging

See video averaging

c

center frequency, locating 411
copy operations

disk copying 9-10.9.12

file copying 9-13 -9-15

D

data registers 9-2
defaudt disk 94
disk copying
See copy operations
disk formatting
blank disk 9-5-9-6
format option 9-5
interleave factor 9-6
disk specifiers 9.2
display formats 5-10
display traces S5-10

F

file copying
See copy operations
format option
See disk formatting
formatting, disk
See disk formatting
frequency counter 2.4
frequency domain  3-2
frequency resolntion 3-6
frequency response, measuring 3.7

frequency span  3-4
default 2-3
limited 49

H

[Help] 15

bardkeys 14

harmonic distortion, calculating 4-9
HP Instrument BASIC 7-1

|

input impedance
1 Megohm 4-3
50 ohm 4-3
750hm 4-3
INT:
See disk specifiers
interleave factor
See disk formatting

K

keystroke recording 7-1
knob, the 14

L

limit testing  6-1 « 6-14
limited sweep span
See frequency span, limited
limits
absolute 6-5
arbitrary 6-2 - 6-7
building from stored traces  6-8 - 6-14
relative 6-5
Lpnear amplitude axis 33
local oscillator feedthrough  3-5
logarithmic amplitude axis 3-3

[ Maas Rastart |, importance of 7-6
main marker

See marker
marker 2.4,4-6

See also offset marker
measurement speed  3-6



Index (Continued)

N

narrow band zoom measurements 1-1
network measurements

See scalar network measurements
normalization 5.8
numeric entry  1-4
NVRAM:

See disk specifiers

c

offset marker 4-7
offset marker-to-span  5+6

p

peak detector 5.4
peak hold 4-13
plotting 8-1
printing  8-1
program buffer 7-8

R

radio receivers

See spectrum analyzers
RAM:

See disk specifiers
recall operations 9-9
recalling files

See recall operations
reference level  4-6
relative limits

See limits, relative
relative marker

See offset marker

s

save operations 9.7
saving files
See save operations

scalar network measurements 5-1-5-11

scratch operation 7-4
softkeys 1-4
toggle 1.4
source amplitude, adjusting 54
source impedance :
50 ohm 54
750hm 54
source, built-in 1.1, 3-7
spectrum analyzer
basics 3-1
comparison to radio receiver 3-8
swept spectrum measurements 1.1

T

time domain 3.2

trace title 2-5

tracking generator
See source, built-in

v

vertical scaling 4-5
video averaging  2-4,4-5

Z

ZETO Tesponse
See local oscillator feedthrough
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