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SAFETY SUMMARY

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

GROUND THE INSTRUMENT

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

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

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

DO NOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustment 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 instrument to a
Hewlett-Packard Sales and Service Office for service and repair to ensure the safety features
are maintained.

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

Instruction manual symbol: the product will be marked with this
A symbol when it is necessary for the user to refer {0 the instruction
manual in order to protect against damage to the instrument.

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

. Protective conductor terminal. For protection against electrical shock
N in case of a fault. 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.

i Frame or chassis terminal. A connection to the frame (chassis) of the
rh OR equipment which normally includes all exposed metal structures.

Alternating current (power line.)

| ¢

Direct current (power line.)

= Alternating or direct current (power line.)

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

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

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

How to Use this Book

Are you using the correct book?

This operating manual provides a detailed overview of the analyzer’s controls and features. As such,
it’s the correct book to use if you're already comfortable with the HP 3588A Spectrum Analyzer and

what you really need is more in-depth information about specific instrument controls and features.

If you haven’t used the analyzer before—or haven’t used it very much—make sure you've already
read the HP 35884 Getting Started Guide. This contains sample measurement tasks and essential

background information necessary for you to get comfortable, quickly, with the HP 3588A Spectrum

Analyzer.

To learn about: Read:
Averaging Getting Staried,
Operating Manual
Basic measurements Getting Started
Copy operations Getting Started
Display formats Getting Started
Operating Manual
Keystroke recording Getting Started
Limits Getting Started
Measurement enhangements Operating Manual
Measurement types Cperating Manual
Normalizing measurement results Getting Started
Scalar network measurements Getting Siarted
Operaling Manual
Spectrum analyzer basics Getting Started
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Before You Begin

Hardkeys and Softkeys

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).
The companion video labels to the left of the ten softkeys form the softkey menu. 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 ON OFF ]
means to press [ FREQ CNTR ON/OFF ] until the word ON is highlighted.
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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 analyzer’s Getfing 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 it often). The help facility also has an index that lets you request information by key name
or by topic.

The Getting Started Guide

As we mentioned earlier, the Getting Started Guide contains sample measurement tasks necessary
for you to get comfortable, quickly, with the HP 3588A Spectrum Analyzer. Each sample task
demonstrates several commonly-encountered spectrum analyzer measurements. At the same time,
each task gradually introduces additional analyzer features. By the time you finish the sample tasks,
you'll have a good understanding of the analyzer’s most-often-used controls and features. The
Getting Started Guide also includes essential background information for people who haven’t used a
spectrum analyzer before.

You should read the Getting Started Guide before reading any other documentation for the
HP 3588A Spectrum Analyzer.

Other Iinformation

For additional information about the HP 3588A Spectrum Analyzer, use the following:

» For specifications, installation instructions, and performance tests, see the HP 35884
Ferformance Test Guide.

s 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.

x Tolearn more about HP Instrument BASIC (a subset of the HP BASIC programming
language), see Using FIP 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:

n 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.

s AN 378-1: Harmonic Distortion Measurements.
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About the Analyzer

The Hewlett-Packard 3588A is a swept-tuned spectrum analyzer with a frequency range of 10 Hz to
150 MHz. Assuch, the instrument is a general-purpose design tool for measurement and evaluation
of many electronic devices. In addition, a built-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.
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Front-Panel Overview

With few exceptions, individual hardkeys (and their associated softkeys) are not described in this

section. For specific information about a particular hardkey or softkey, see chapter 9, “Key Reference.”

Alternatively, use the analyzer’s | Help | key to learn about a hardkey or softkey.

input

-4
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The analyzer has one input connector. The input is a dc-coupled single-ended (unbalanced) input.
However, the input is dc-coupled only as far as the input attenuators—{rom a measurement

perspective, the analyzer is ac-coupled.

To specify the input impedance, press [ input ]. Then use the appropriate softkey to select the 50Q,

75Q, or 1 MQ input impedance.

2-1



Front-Panel Overview
Input

The HP 3588A Spectrum analyzer has five input ranges. The following table shows the maximum

allowable input levels for each range:

Maxirnum input levels for each range

500 75Q 1MQ
20 dBm 21.76 dBm
(2.24 Vrmg) {3.35 Vring)
10 dBm 11.76 dBm
{707 mVrms) {1.06 Vrms)
0dBm 1.76 dBm 0dBm*
(223 mVrms) (335 mVrms) (223 mVrms)
{(—13 dBV)
—10dBm —8.23dBm
(70.7 mVirms) (1908 mvrms)
- 20 dBm —18.23 dBm
(22.4 mVrms) {33.5 mVirms)
* referanced to 5082
Maximum allowabie dc ofisets
500 50 1 MQ
*4volts do +4volisde =+ 25 voits de

Autoranging

When autoranging is on, the analyzer continuously monitors the amplitude of the input signals and

If necessary, automatically changes the input range. If the input signal increases enough to exceed
the current input range, the analyzer changes to a less-sensitive input range. If the input signal
decreases enough to compromise the dynamic range of the current measurement, the analyzer
changes to a more-sensitive input range.

When autoranging occurs, you'll see an “AUTORANGE IN PROGRESS” message on the screen.

You can also request an autorange operation at any time—simply press the [ SINGLE AUTORANGE ]
softkey. Autoranging does not have to be on for this single autorange to occur. If the
currently-selected range is adequate for the current input signal, the analyzer performs an autorange
procedure but does not change the current range. '

Because the 1 MQ input impedance is limited to one input range, autoranging is inactive if you select
the 1 MQ input impedance.



Front-Panel Overview
input

Input Over-Range (RNG)

Over-range occurs when the input signal exceeds the currently-selected input range, but does not
overioad the analog-to-digital converter in the analyzer’s final IF stage. If this happens, the RNG |
status indicator appears at the lower right-hand comner of the screen.

When autoranging is on, an over-range condition simply causes the analyzer to change to a
less-sensitive input range—unless the maximum input range is already selected. If autoranging is off,
the analyzer does not change to a less-sensitive range.

Over-range lets you know that your measurement data may be questionable, since the input signal is
high enough to cause gain compression or distortion products in excess of the analyzer’s published
specifications. Simply reduce the input signal (or change to a less-sensitive input range, if possible).

Note Over-range is a sensitive to broadband signals-—that is, it will be triggered even if
# the over-range frequency component is outside the analyzer’s current frequency
span. Thus the RNG indicator may appear even if you're viewing a frequency span

with no over-range components.

Input Overload (OVLD)

Overload occurs when the input signal is strong enough to overload the analog-to-digital converter
in the analyzer’s IF stage. When this happens, the OVLD status indicator appears at the lower
right-hand corner of the screen.

The analyzer’s response to an overload condition (OVLD) is similar to an over-range condition
(RNG). If autoranging is on, the analyzer autoranges, if possible.

OVLD lets you know that the analog-to-digital converter in the analyzer’s final IF is overloaded.
When this happens, there may be significant distortion and your measurement data can be seriously
compromised. To fix an OVLD condition, simply reduce the input signal (or change to a
less-sensitive input range, if you can).

Note Unlike an over-range condition, OVLD occurs only for signals that are within the
# currently-selected frequency span. This is because the OVLD detector monitors
the analog-to-digital converter at the analyzer’s IF stage. Out-of-band signals are

not detected (though large components just below and just above the displayed
frequency range may cause an OVLD condition).
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Inpest

Input Trip

If you exceed the maximum absolute input level, the analyzer’s protective circuit-breaker may trip
(50/75% input only). After removing the input signal, press [ Input ] and then [ CLEAR INP TRIP ].

Caution Although the analyzer’s input has protection circuitry, signals greater than the
0 following may damage the analyzer:
50/75C input 1 MQ input

RF signals greater than

+26 dBm (50Q) or

+28 dBm {75Q)

dc offsets greater than = 4V peak {combined ac/dc)
signals greater than
=+ 25 volts peak

peak {combined ac/de)

signais greater than + 4 Vpeak

The 50% Input

This is the most commonly used input impedance. When selected, the input connector is terminated
with a 50Q resistance.

Since the default impedance is S0Q, this will be the input configuration selected after you turn on
the analyzer or press { Preset ].

The 752 Input

When you select the 75Q input impedance, the analyzer makes the necessary adjustments to
calculate dBm values for a 75Q input impedance. However, the input remains terminated with a 50Q
resistance—and you must therefore connect a 25Q adapter (a series feedthrough barrel) between
the input signal and the analyzer’s input. This provides the necessary 75-t0-50€2 conversion.
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Inptt

The 1 M< Input

‘The 1 MQ input provides a high-impedance, input useful for general-purpose measurements up to
40 MHz, where optimal amplitude accuracy and dynamic range are not required. Because this input
is shunted by approximately 30 pF, you can attach a compatible high-impedance oscilloscope probe.

Although the 1 MQ input restricts the analyzer to a single input range (maximum input of
223 mVrms), there are nonetheless many measurement situations where the 1 MQ input is
extremely useful. For example, if you need to do the following:

» perform in-circuit probing of low-frequency devices.

w bridge a terminated transmission line without disturbance.

» terminate the 1 MQ input to match the output impedance of a specific signal source.

Note The 1 MQ input is designed to measure frequencies up to 40 MHz. Although the
# 1 MQ input is functional over the entire frequency range of the analyzer,
measurement performance above 40 MHz is not specified.

25
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Active Probe Power Connector

Some in-circuit measurements require even less capacitance than the 30 pF provided by the
analyzer’s 1 MQ input. For these situations, you can use an active probe in conjunction with the 50Q
input. Power for the active probe is supplied by this small connector located between the input and
source connectors.

There is currently one active probe available that is compatible with the HP 3588A Spectrum
Analyzer—the HP 41800A Active Probe. You may also use the HP 1120A 500 MHz Active Probe,
although this probe is no longer manufactured.
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Active Probe Power
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Source

— 4
—
— e R QU

ot d d
wad

LLLLLELLLL

OSSR S

4
PO B Rpe—
[ IO [N S I |
_d

When activated, the source connector supplies a sinusoidal signal whose frequency follows (tracks)

the analyzer’s swept-tuned (or manually-tuned) frequency. At any given time, the source frequency
is tuned to the same frequency as the center frequency of the analyzer’s input receiver. This feature
is similar to the “tracking generator” output provided on older Hewlett-Packard spectrum analyzers.

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 vs. frequency response of filters,
amplifiers, and other electronic devices. Incidentally, the 3588A Spectrum Analyzer performs scalar
(amplitude-only) network measurements. To learn more about scalar network measurements, see
chapter 7, “Measurement Enhancements.”

You can select a 50 or 75Q impedance for the analyzer’s source. If you select 75Q, you must connect
a 250 adapter (a series feedthrough barrel) between the source connector and the input of your test
device. This provides the necessary 50-t0-75Q conversion. The return loss of the source output
(regardless of impedance selected) is greater than 20 dB.

You can set the source to automatically change its impedance if the input impedance setting is
changed. You can do this by pressing [ COUPLE TO INPUT Z ] under the source menu.
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Source

The source output is protected and can tolerate input signals of less than 4 volts peak. The source
circuit-breaker will trip if you connect a signal that exceeds this level. After removing the
accidentally-connected signal, press [ Source ] and then [ CLEAR SRCE TRIP |

Caution Although the analyzer’s source has protection circuitry, the following signals
e accidentally applied to the source connector may damage the analyzer:

® RF signals greater than +20 dBm (50Q) or +22 dBm (75Q.)
® dc offsets greater than +3V.
¢ peak (combined ac/dc) input level greater than +3 Vpeak.
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Disk Drive
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Disk Drive

The analyzer has a built-in 3.5-inch flexible disk drive that you can use to load HP Instrument
BASIC programs. You can also use the disk drive to store traces, instrument setup states, limit tests,
math functions, and HP Instrument BASIC programs. Analyzers equipped with Option 004 do not
have an internal disk drive.

The disk drive accepts the standard gray 3.5-inch, 710 kilobyte double-sided flexible disks (for
example, the HP 92192A). If you load disks that are already formatted, keep in mind that the disk
drive recognizes only those disks that have been formatted using the Logical Interchange Format

(LIF).

Note The disk drive is designed for operation in a typical office environment. Use of the
equipment in an environment containing dirt, dust, or corrosive substances will
drastically reduce the life of the disc drive and the flexible disks. The disks should

be stored in a dry, static-free environment.
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Power Swiich

Power Switch

The analyzer’s power switch has two positions: on (| } and standby (). In the standby position, the
analyzer appears off but line power is still applied to the instrument’s power supply.
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Power Switch
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“Hardkeys” and “Softkeys”

“Hardkeys” and “Softkeys”

Softkeys Hardkeys

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).
The companion video labels to the left of the ten softkeys form the softkey menu. 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 [ FREQG CNTR ON OFF |”
means to press [ FREQ CNTR ON/OFF ] until the word ON is highlighted.
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Dispiay Area

Display Area
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Display

Mini-state

The “mini-state” is a small area that shows several of the analyzer’s current settings, including:

Range.

Resolution bandwidth (swept spectrum measurements only).

Video bandwidth (swept spectrum measurements only).

Sweep time (swept spectrum measurements only).

High Accuracy or High Resolution position (narrow band zoom measurements only).

Mini-state
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Display Area

Marker Readout

Range: B gBw 29-Dec-1%87 13734
Res BW: 17 BB8 Hz .  Time: 524.8 mSec
o s s5E EES i

Center: 74 252 725 7 Hz spnn 75 $63 957 3 Hz
IEEENTER

The marker readout provides the amplitude and frequency coordinates of the current marker
position. When the offset marker is on, the marker readout mdmates amplitude and frequency
relative to the point where you zeroed the offset marker.

‘The marker’s frequency value is only as accurate as the current display resolution—for maximum
accuracy, use the frequency counter. To learn more about the frequency counter, see chapter 6,
“Measurement Enhancements.” To learn more about display resolution and frequency resolution,
see the sidebar on peak detection in chapter 4, “Swept Spectrum Measurements.”
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Display Area

Status Indicator Area

Range: 2 ¢Bm 29-DgC~198% 13:3q
Res Bu: 17 888 #2 VAW DfF Swp Time: S524,8 mSac
A EEIEIENNEE M 73 526 BBY Mz -1.4% dim

Loghag i

2 o8l
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Status Indicator Area

S LI N S Y T
Center: 74 282 728.7 2
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From time to time, various status indicators appear at the bottom right-hand corner of the analyzer’s
screen. The indicators are visible only while the conditjons they represent remain active. These
status indicators are:

» RMT (remote); indicates the presence of an external device that has control of the analyzer’s
HP-IB.

» SRQ (service request); indicates an analyzer request, via HP-IB, to communicate with the
current HP-IB controller.

w UNCAL (uncalibrated sweep); indicates a condition where the current sweep time is too fast for
the current resolution bandwidth (RBW) to ensure an accurate measurement.

» REF (reference); indicates the presence of an external frequency reference—from either the
analyzer’s optional temperature-controlled reference or an external reference signal.

= RNG (range); indicates and under/over range condition.

u» OVLD (overload); indicates an overload in the analyzer’s analog-to-digital converter. This
message occurs when you overload the analyzer’s least-sensitive range.
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Trace Box A and Trace Box B

Renge: 8 dBm 29-Dec-198% 13:4%
Res B{: 17 9808 VBH: Swp Tim 5240 5
_:‘a'.-w-.c;-PT- -‘F‘ T-l B ST T LAl

Trace Box A

Trace Box B —"

RSN Tantard T

"The analyzer has two display traces. You can display these two traces several ways—single (one
trace at a time), upper/lower (trace A on top, trace B on bottom), or front/back (one trace overlaid
on the other). Each trace shows measurement data with 401 points of resolution, regardless of span.

It’s important to understand that both Trace A and Trace B are independent and are not dedicated
to showing specific parameters. Rather, you can display one of four different types of information:

= Input Spectrum (current measurement data).
» Functions F1 through F5 (math functions).
u Constants K1 through K5 (math constants).

» Data Registers D1 through D8 (you can save traces, limits, and math functions to a data register
and then subsequently display them using the [ Trace Data | hardkey.

» Normalized Spectrum (the current input spectrum divided by a stored normalization trace).

One trace is “active” at any given time (indicated by the highlighted trace title). The active trace is
the target of any adjustments you make with the display keys. For example, if you press [ Trace Data |
and press [ DATA REG (D1-D8) ] to call up a stored trace, the stored trace will only appear in the
currently active trace.

Pressing [ Active Trace ] lets you designate, alternately, Trace A or Trace B as the active trace.

The [ Marker ] and [ Marker Fetn ] hardkeys are also tied to the active trace. Although the markers for
both Trace A and Trace B are always coupled (if you have both Trace A and Trace B displayed you
will see both markers moving together), other marker functions are dedicated to the active trace.

For example, if you press [ Marker ] and { PEAK SEARCH ], the marker will move to the peak on the
active trace only.
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Display Area

Pop-up Message Area

Renge: & oBm 29-Dec-19B% 13:34
Ras BW: 17 888 H2 VBM: OfF Swp Time: 324.85 moec
A RS Her 73 524 ABY Hy -1.48 ¢Bm
a8
tHEm
LogMag
2 4B,
fetvi

Pop-up Message Area M

TSI I 0
Center: 74 282 728.7 He Span: 75 663 957.3 #Hz

When necessary, the analyzer displays a pop-up message window at the center of the screen. Some
examples of these messages are:

Autorange in progress.
Calibration in progress.
User error.

Hardware errors.

Y-axis Notation

The y-axis notation includes the Trace Type (Log Magnitude or Linear Magnitude) and the top and
bottom values amplitude values for the current y-axis scale.

Range: 9 dBm 2%-Dec-198% 13:34
Res Bu: 17 828 H2 VBH: OFF Supg Time: S24.8 mSee
A: ~1.48 dbm

Y-axis Notation
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Display Area

X-axis Notation

Rangs: B ¢Em 29-Dec-198% 1334
fes BWi 17 888 H2 VBH: OfFf Sup Time: 524.8 mieq
IRCNETRNE YIS 73 526 B8% Hz ~1.48 dBm

X-axis Notation

The x-axis notation indicates the frequency range the analyzer is using to make the current
measurement. For stored traces, the x-axis notation indicates the frequency range used to acquire
the stored data.

The x-axis notations indicates the frequency range one of two ways:

w by showing the center fréquency and span (for example, a center frequency of 55 MHz and a
span of 90 MHz).

= by showing the start and stop frequencies (for example, a start frequency of 10 MHz and a stop
frequency of 100 MHz).

The particular notation used reflects the most recent way you entered frequency range parameters.
For example, if you used the [ SPAN ] or [ CENTER ] softkeys to specify a frequency range, the analyzer
will express the frequency range using span and center frequencies. If you used the [ START ] and

[ STOP ] softkeys, the analyzer will use start and stop frequencies.
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Display Area

Status Message Area

Range: 2 ¢Bm Z9-Dec-1969 1334
Res BW: 17 @82 Kz VBR: OFF Sup Iime: 524.8 mSec

a: Mer 73 524 BE? H2 -1.48 ghm

Lognag ¢

2 6B
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\ Center: 7a 282 728.7 W
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Status Message Area

|
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e
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Spant 75 663 957.3 H2

Status messages appear at the lower left corner of the screen. These messages keep you informed
about current measurement conditions. Examples of status messages include:

m Averaging.

= Waiting for trigger.

n Waiting for arm.

m settling.

w Taking data (for spans less than 625 Hz~—narrow band zoom only).

Trace Title

You can specify a trace title by pressing [ Trace Data ], [ TRACE TITLE ], and using the alpha shift keys
and numeric keypad.,

Range: B dBm Z9-Dec-198% 13:34
Res B 17 BBR Hr VER OFF Swp fime: 524, 8 miec
‘.

G MER 73 576 BEY? K2 ~1.48 pBEm
Trace Title/ Lagag i~

\
AP OO W T W W

-ZB? H ; H R : : : H
fenter: 74 287 728.7 uz Span: 75 463 957.3 Hz
15 TN
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CRT care and cleaning

CRT care and cleaning

The analyzer's CRT is protected by a plastic screen that also provides RFI shielding. During normatl
operating conditions, the only cleaning that should be required is an occasional dusting with a soft
brush. A household-type tack cloth, or other type of lint remover, may also be used.

If foreign material adheres to the screen, dampen a soft, lint-free cloth moistened with a mild
detergent (diluted with water) and carefully wipe the screen.

The plastic screen is not operator replaceable. In the unlikely event that it becomes damaged,
contact your nearest Hewlett-Packard Sales/Service office.

Warning Do not apply any water mixture directly to the screen or allow moisture to
g go behind the front panel. Moisture behind the front panel will severely
damage the instrument and may present a shock hazard.

To clean, dampen a soft, lint-free cloth and carefully wipe the screen. Use
only a mild detergent mixed with water.
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Marker Keys and Knob

Marker Keys and Knob
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Morker Keys

The Marker Keys

The marker keys call up menus that lets you control the location and movement of the on-screen
marker. These controls affect only the markers for the currently-active trace.

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. Turn
the knob to the right and the marker moves to the right. Turn to the left and the marker moves left.
The faster you turn the knob, the faster the marker moves. If you have both Trace A and Trace B
displayed, you will see both markers moving together. '

Alfter 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.

Although the analyzer uses a default step size to control the “sensitivity” of the knob—that is, the
interval between each numeric entry as you turn the knob—you can select your own “step size.”
Press [ Freq ], toggle to [ STEP SIZE AUTO USER }, and press [ USER STEP $i7t ]. Then use the numeric
keypad to enter your own step size. To learn more about setting the step size to your best
advantage, see chapter 7, “Measurement Enhancements.”

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. If you don’t make an entry, the box disappears after several
seconds. If you use the knob (or, alternatively, the numeric entry keypad) to make an entry, this box
remains on the screen. After you complete your entry, the box soon disappears and the knob returns
to marker movement.
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Numeric Entry Keys

Numeric Entry Keys

LLLLLLLLLL

Numeric Enifry Keys

The numeric entry keys work the same way as the knob does during numeric entry. Use the numeric
entry keys when you need to enter specific values. If you only need approximate values, it may be
easier to use the knob instead of the numeric entry keys.

Active Entry

It isn’t always necessary to first press a softkey before making a numeric entry. A highlighted softkey
is the softkey that is currently dedicated to the numeric keypad.

For example, press [ Freq J. If the [ CENTER ] softkey is highlighted, pressing any of the numeric
keypad keys automatically brings up a numeric entry window for center frequency. You don’t have
to press [ CENTER ] to set the center frequency.
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Numetic Entry Keys

The Arrow Keys

Like the knob, you can use the arrow keys to step through larger or smaller numeric entries. Press

[ ﬁ ] to step through increasingly larger numeric entries—for example, to raise the current center
frequency). Press [ ] to step through increasingly smaller numeric entries—for example, to
lower the current centér frequency.

You can use the arrow keys to modify a numeric entry at any time—unlike the knob, which you can
use for numeric entry only after pressing a softkey to activate the numeric entry mode.

And like the knob, the analyzer uses the same default step size to control the “sensitivity” of the
arrow keys—that is, the interval between each numeric entry as you press an arrow key.

As we mentioned earlier, you can select your own “step size.” Press [ Freq ], toggle to

[ STEP SIZE AUTO USER ], and press [ USER STEP SIZE |. Then use the numeric keypad to enter your own
step size. To learn more about setting the step size to your best advantage, see chapter 7,
“Measurement Enhancements.”
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Alpha Entry Keys

Alpha Entry Keys

It is occasionally necessary to specify alpha characters——for example, when entering a trace title or
when saving or recalling a specific file. During these times, the analyzer automatically shifts certain
front-panel keys to an alpha entry keys (note the alpha characters engraved on the front panel below
these hardkeys). When it’s no longer necessary to enter alpha characters, the analyzer automatically
returns these hardkeys to their normal functions.

2-23



Front-Panel Overview
Measurement Keys

Measurement Keys

— /Meosuremen¥ Keys
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The Measurement keys let you control the analyzer’s input configuration, measurement range, and
measurement resolution. Here’s a brief summary of the Measurement keys and their significant
functions:

m [ Meas Type ] switches between swept spectrum and narrow band zoom measurements.
» | Freq ] determines the frequency range measured.

w [ Res BW ] adjusts the resolution bandwidth and video bandwidth.

w [ Meas Restart ] initiates a new measurement.

a [ Range/lnput ] sets the current input range and impedance.

» [ Sweep ] adjusts the sweep time and controls the local oscillator during manually-swept
measurements.

» [ Trigger ] provides trigger choices and manual arming.
= [ Average/Peak Hold ] lets you select exponentially-averaged or peak-hold measurements.

» [ Source ] controls the analyzer’s source output.
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Display Keys

Display Keys
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The Display keys let you control what appears on the analyzer’s two traces. Since only one trace is
“active” at any given time, only one trace is the target of any adjustments you make using the display
keys. Here’s a brief summary of the Display keys and their significant functions:

[ Trace Type ] switches between a log magnitude or linear magnitude display.

[ Trace Data ] determines the type of data shown on the active display--this can be current
measurement data or stored data.

[ Scale ] adjusts the position and size of the displayed data.

[ Math ] lets you define math functions and constants, to be used when performing math
operations with measurement data.

[ Format | selects the number of traces displayed and adjusts their appearance. Pressing [ Format ]

also lets you view the analyzer’s “setup state”—a listing of the analyzer’s current measurement
parameters.
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System Keys

System Keys
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The System keys let you control how the analyzer communicates the external devices, the HP-IB
controller, and external measurement programs. Here’s a brief summary of the System keys and
their significant functions:

[ Help ] provides information abeut specific analyzer controls and functions (see “The Help Key”
later in this chapter).

[ Save/Recall ] lets you save and recall stored traces, instrument states, limits, math operations,
and HP INSTRUMENT BASIC programs.

[ Disk Ufilities ] provides useful utilities to let you format, delete, and examine files stored on the
currently-selected mass storage device (including the analyzer’s internal RAM disks and flexible
disk drive or external disks).

[ Speciat Functions ] lets you perform a calibration procedure and set the analyzer’s internal clock.

[ User Define ] lets you create (and run) HP Instrument BASIC programs if your analyzer is
equipped with the HP Instrument BASIC option.

[ Piot/Print ] controls selection and configuration of an external plotter or printer.
[ Lecai/HP-IB ] provides HP-IB options when the analyzer is under local (front panel) control.

[ Preset ] returns most of the analyzer settings to their default positions (see “The Preset Key”
later in this chapter).
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The Preset Key
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Preset Kay

Pressing [ Preset ] returns most of the analyzer settings to their default positions.

Before pressing [ Preset |, you may want to save the analyzer’s settings, particularly if your
measurement setup was rather complex. You can save an instrument setup state to disk by pressing
[ Save/Recall ] and using [ SAVE STATE ].

If you simply want a hardcopy of the instrument setup state, press [ Format ]. Then press
[ SETUP STATE ] to view a listing of the analyzer’s current setup state. Then press [ Plot/Print ] and
[PLOTALL Jor [ PRINTALL }.

HEASHURENENT Type: Swept Spectrum Low Dist: OfFf

FREQUENCY Start: 188 868 Hz
Stop: 150 000 8PR Hz
Center: 75 950 8280 Hz
Span: 14% 500 880 Hz

SMEEP Time: 248,808 mSec Mode: Auto

RES BH Value: 17 P8R Hz Coupling: Bn
Vie Filt: OfF Video BW: Z6 808 Hz

HOISE Bandwidth: 138 188 Hz Correction: 42,4 dB

SDURLE Status: Off Level: -1ip dBm
Impedance: 58 Chms

INPUT Range: 18 dBm gutorange: On
Impedance: 58 0Ohm

TRIGGER Type: Free Run fArm: futo

AVERAGE Type: Bff Number: 18
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The

Preset Key

Keep in mind that pressing [ Preset ] is not the same thing as turning off the analyzer and turning it
on again (a power-up cycle). There are some settings that are unaffected by preset but are changed
when a power-up cycle occurs. These include:

Definitions of constants and functions.

Contents of data registers.

HP Instrument BASIC programs currently loaded.
Memory size.

Scratch option.

Renumber start and increment.

Secure start and end line.

Additionally, there are even some settings that survive both [ Preset ] and power-up. You must
change these settings from the front-panel or via HP-IB. These settings include:

2-28

Storage configuration (default disk selection).

System controller mode (system controller or addressable-only).
HP-IB, Disk, Printer, and Plotter addresses.

Disk volume and unit numbers.

Time and date.

MARKER group

X Entry: 75.05 MHz Peak Trk: Off

Offset: Off Freg Cntr; Off
Marker: On Noise Lvi: Cff
DISPLAY group

Display Format: Single
Graticule: On

Active Trace.: A

MeasData tale
Trace A: Input Spectrum Vertical /Div: 10 dB
Trace B: input Spectrum Ref Track: On

Trace Tile (A): default
Trace Title (B): default

Trace Type: Lo.g. ﬂéégnitude
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The Preset Key

MEASU REMENT gronp

[ Avg/Pk Hold ] hardkey

Average/Pk Hold option: Off

Number Averages: 10

Center‘ 75.05 MHz
Span; 149.8 MHz
Start: 100.0 kHz
Stop: 150.0 MHz
Step Size: Auto

User Step Size: 1 kHz
Signl Tric: OFF

- [ Meas Type ] hartk

Meas Type: Swept Spectrum

Auiorange On
input impedance: 50 Q
1 Meg Ref imped: 50 @

Res BW: 17 kHz
Vid Fitr: Off
BW Couple: On
Zoom Type: Hi Accrey Zoom

Source State; Off
Source Amplitude; — 10.0 dBm
Ampiitude Step: 0.1 dBm
Output 2: 50 2

Z Coupling: On

[ Trigger ] hardke

Sweep: Auto

Manual Freq 75.05 MHz
Sweep Time : 260.8 ms
Sample Time: 4 us
Oversweep: On

* Trigger Type: Free Run
Arm: Auto
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The Preset Key

These parameters are not affected by [ Preset ], but are returned to the following values at power-up:

SYSTEM group

" [ Local/MPp-iB | hardkey = e

Format Optnon 0
Interleave Factor: 1
Catalog: Off

Echo: Off

| [SpelFe

Trace A Pen. 2

Trace BPen: 3

Marker A Pen: 5

Marker B Pen: 6

Alpha Pen: 4

Graticule Pen: 1

Trace A Line Type: Solid
User Defined line A: -4096
Trace B Line Type: Solid
User Defined line B: -4096
Pict Speed: Fast (50 crmy/s)
User Defined speed: 50 cm/s
Page Ejct: On

Auto Cal: On

Beeper: On

Srce 10dB: Out

Srce 20dB A: Qut
Srce 20dB B: Out
Srce DAC Atten: 0 dB

Function registers: cleared
Constant registers: cleared
Data registers: cleared
Limit registers: cleared

Memory Size: 8192 bytes
Scratch option: Scratch
Start Line # {renumber): 10
Increment (renumber): 10
Start Line # (secure); 1

End Line # (secure): 32766

These parameters are retained in non-volatile RAM, so they are not affected by | preset ] or

power-up:
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Default Disk

Contfo!ler Capabztﬁy
Analyzer Address
Plotier Address

Printer Address

'T.:me

Date
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The Help Key
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Help Key

The [ Help ] key 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 it often). The help facility also has an index that lets you request information by key name
or by topic.

2-31






Rear-Panel Overview

Fuse, Voltage Selector, and Line connector

For information about these items, see the HP 35884 Performance Test Guide.

HP-IB connector
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HP-IB Connector

The HP 3588A Spectrum Analyzer is compatible with the Hewlett-Packard Interface Bus (HP-IB).

The HP-IB is Hewlett-Packard’s implementation of the IEEE Standard 4882.

To connect the analyzer to a compatible HP-IB device, use an HP-IB interface cable. The total

allowable transmission path length is 2 meters times the number of devices or 20 meters, whichever
is less. Operating distances can be extended using an HP-IB extender.
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HP-IB connector

To learn more about controlling the analyzer over the HP-IB, see the HP 35884 HP-IB Programing
Reference.

Caution The analyzer contains metric-threaded HP-IB cable mounting studs as opposed to
” English threads. Metric-threaded HP-IB cable lockscrews must be used to secure
the cable to the analyzer. Metric-threaded fasteners are colored black while

English-threaded fasteners are colored silver.
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Port 1

Port 1

This connector is not active at this time.
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External Reference Input (EXT REF IN})

External Reference Input (EXT REF IN)

External Reference Input

'The analyzer has an internal 10 MHz frequency reference that can be locked to the optional
temperature-controlled 10 MHz reference or to an external frequency standard. This allows the
analyzer to make measurements with even greater frequency accuracy.

If your HP 3588A analyzer is equipped with an optional temperature-controlled reference, there will
be an OVEN REF OUT connector on the rear panel. There should be a BNC jumper in place
between the EXT REF IN connector and the OVEN REF OUT connector. If the jumper is not
connected, the analyzer’s internal 10 MHz reference will not be locked to the
temperature-controlled reference.

Alternatively, you can connect an external frequency standard to the Fxternal Reference Input.
This signal must be a 1 MHz, 2 MHz, 5 MHz, or 10 MHz sine or square wave, and should be
between -5 dBm and +10 dBm. The impedance is nominally 502, but is not critical.

The REF status indicator (at the lower right-hand corner of the analyzer’s screen) is visible when
there is a signal applied to the External Frequency Reference connector. If the external reference
become unstable (or is not at the proper frequency), the REF indicator disappears and an “external
reference unlock” message appears on the analyzer’s screen.
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Oven Reference Output (OVEN REF OUT)

Oven Reference Output (OVEN REF OUT)

Oven Reference

Ouiput

Your HP 3588A analyzer may be equipped with an optional 10 MHz crystal oven. If your aﬁalyzer
has this temperature-controlled reference, there will be an OVEN REF OUT connector on the rear

panel.

There should be a BNC jumper in place between the EXT REF IN connector and the OVEN REF
OUT connector. If the jumper is not connected, the analyzer’s internal 10 MHz reference will not
be locked to the temperature-controlled reference.

Keep in mind that the temperature-controlled reference requires approximately fifteen minutes to
warm up. In fact, no signal at all appears at the oven output connector during this warm-up period.
So if you've just turned on the analyzer, the analyzer’s uses its internal 10 MHz reference until the

oven reference is warmed up.
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Reference Output (REF OUT)

Reference Qutput (REF OUT)

Reterence Cutput
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The analyzer’s 10 MHz internal reference is available at this connector. This is a +3 dBm signal
{(nominal) at 50¢.

If you connect the REF OUT signal on one analyzer to the EXT REF IN connector on another
HP 3588A analyzer, the second analyzer's internal 10 MHz reference will be Iocked to the first
analyzer’s 10 MHz reference. A third analyzer can be locked to the second analyzer, and so forth.
This arrangement is useful if the first analyzer contains an optional temperature-controlled 10 MHz
reference or is locked to an external frequency standard.

To minimize phase noise, do not connect more than several analyzers together in this manner. If it’s
necessary to synchronize more than several analyzers, you should use an external frequency standard
in conjunction with a central distribution network.
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External Trigger Input (EXT TRIG)

External Trigger Input (EXT TRIG)

External Trigger input
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This input lets you synchronize a measurement with an external device. If you've selected the
external trigger mode (using the [ Trigger | hardkey), the analyzer will begin a measurement when the
external trigger line goes low (TTL-level signals). A trigger also occurs when you short the center
pin to ground (the shell of the EXT TRIG connector).

Ifyou've selected automatic arming, subsequent trigger signals are ignored while the measurement is
in progress. If you've selected manual arming, the analyzer ignores trigger signals until you press the
[ ARM ] softkey (or send this command via HP-IB).



Rear-Panel Overview
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