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Certification

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

Warranty

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

For warranty service or repair, this product must be returned to a service facility designated
by HP. Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to
return the product to Buyer. However, Buyer shall pay all shipping charges, duties, and taxes
for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with an instrument
will execute its programming instructions when properly installed on that instrument. HP
does not warrant that the operation of the instrument, or software, or firmware will be
uninterrupted or error-free.

Limitation of Warranty

The foregoing warranty shall not apply to defects resulting from improper or inadeguate
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or
misuse, operation outside of the environmental specifications for the product, or improper
site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY _
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE.

Exclusive Remedies

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON
CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

Assistance

Product mmaintenance agreements and other custorer assistance agreements are qvailablé. for
Heuwlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.. .~
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Safety Symbols

The following safety symbols are used throughout this manual. Familiarize yourself with each
of the symbols and its meaning before operating this instrument. ‘

Caution The caution sign denotes a hazard. It calls attention to a procedure which,
if not correctly performed or adhered to, could result in damage to or
ﬂ destruction of the instrument. Do not proceed beyond a caution sign until the
indicated conditions are fully understood and met.
Warning The warning sign denotes a hazard, It calls attention to a procedure which,

¢

if not correctly performed or adhered to, could resuit in injury or loss of life.
Do not proceed beyond a warning sign until the indicated conditions are fully
understocd and met.

General Safety Considerations

Warning

G

Before this instrument is switched on, make sure it has been properly grounded
through the protective conductor of the ac power cable to a socket outiet
provided with protective earth contacl

Any interruption of the protective (grounding) conductor, inside or outside
the instrument, or disconnection of the protective earth terminal can result in

personal-injury:

Warning

G

There are many points in the instrument which can, if contacted, cause personal
injury. Be extremely careful.

Any adjustments or service procedures that require operation of the instrument
with protective covers removed should be performed only by trained service
personnel.

Caution

Before this instrument is switched on, make sure its primary power circuitry
has been adapted to the voltage of the ac power source.

Failure to set the ac power input to the correct voltage could cause damage to
the instrument when the ac power cable is plugged in.
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HP 8590 Series Spectrum Analyzer Documentation Description

Manuals Shipped with Your Spectrum Analyzer
Installation and Verification Manual

Describes how to install the spectrum analyzer.
Tells how to make measurements with your spectrum analyzer.
Details what to do in case of 2 failure.

HP 8590 Series Operating Manual

Tells how to make measurements with your spectrum analyzer.
Describes analyzer features.
Describes common applications.

HP 8590 Series Quick Reference Guide

Describes how to make a simple measurement with your spectrum analyzer.
Briefly describes the spectrum analyzer functions.
Lists all the programming commands. ‘

Options

Option 910: Installation and Verification Manual, Operating Manual and Quick Reference
Guide

Provides an additional copy of the installation and verification manual, the operating

manual, and the quick reference guide. e mm
Option 915: Service Manual (Model Specific) and Component-Level Information

Describes troubleshooting and repair of the spectrum analyzer.

Option 915 consists of two manuals:
Service manual describes assembly level repair of the analyzer.
HP 8590B/91A/92B/93A/94A/95A Component-Level Information provides information
for component-level repair of the spectrum analyzer.

Options 021 and 023: HP 8590 Series Programming Manual

The HP 8590 Series Spectrum Analyzer Programming Manual describes analyzer
operation via a remote controller (computer) for Options 021 and 023. This manual is
provided when ordering either Option 021 or Option 023.

- How to Order Manuals

Each of the manuals listed above can be ordered individually. To order, contact yvour local
HP Sales and Service Office.
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Basic Operation

What You'll Learn in this Chapter

This chapter introduces the basic functions of the HP 8530 Series Spectrum Analyzers. In this
chapter you will:

m Get acquainted with the front-panel and rear-panel features.

m Get acquainted with the menus and softkeys.

u Learn about screen annotation.

» Make a basic measurement (the calibration signal).

m Learn how to improve measurement accuracy by using seli-calibration routines.
®» Save and recall data from analyzer memory.

» Save and recall data from the memory card.

& Learn about creating limit lines.

) w Learn about entering amplitude correction factors.

Note Before using your analyzer, please read Chapter 2, “Installation and
Preparation for Use,” in the Installation and Verification Manual for your
é instrument which describes how to install your analyzer and how to verify that

it is operational. Chapter 2 describes many safety considerations that should
not be overlooked.

Getting Acquainted with the Analyzer

Front-Panel Features
The following section provides a brief description of front-panel features. Refer to Figure 1-1.

1 Active function block is the space on the screen that indicates the active function. Most
functions appearing in this block can be changed using the knob, step keys, or data
keys.

2 Message block is the space on the screen where MEAS UNCAL and the asterisk (*) appear.
If one or more functions are manually set (uncoupled), and the amplitude or frequency

i becomes uncalibrated, MEAS UNCAL appears. (Use (AUTO COUPLE),
functions.} The asterisk indicates that a function is in progress.

Basic Operation 1-1
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Figure 1-1, Front-Panel Feature Overview

Softkey labels are the annotation on the screen next to the unlabeled keys. Most of the

labeled keys on the analyzer’s front panel (also called front-panel keys) access menus of
related softkeys.

Softkeys are the unlabeled keys next to the screen.

{FREQUENCY ), (SPAN), and are the three large dark-gray keys that activate the
primary analyzer functions and access menus of related functions.

INSTRUMENT STATE functions affect the state of the entire spectrum analyzer.
Self-calibration routines and special-function menus are accessed with these keys. The
green key resets the analyzer to a known state. The key accesses the
current operating mode of the analyzer and allows you to change to any operating
mode available for your anal s have the spectrum analyzer mode of
operation (indicated by t ). If an additional softkey label appears in
the softkey label area, a program (also called a downloadable program or personality)
has been loaded into the analyzer’s memory. This manual covers the spectrum analyzer
mode of operation only; consult the documentation accompanying the HP 85711A
Cable Television Measurements Card, the HP 857128 EMI Diagnostics Measurements
Card, the HP 85713A Digital Radio Measurements Card, or the HP 85715A GSM
- Measurements Card for information about these other modes of operation.

(savE) and (RECALL ) save and recall traces, states, limit-line tables, amplitude correction
factors, and programs to or from a memory card. (SAVE) and (RECALL) also save and
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recall traces, states, limit-line tables, and amplitude correction factors to or from the
analyzer memory.

Note If you wish to reset the analyzer configuration to the state it was in when it
was originally shipped from the factory, use . Refer to the
# softkey description in Chapter 3 for more information.

7 prints or plots screen data. (This requires Option 021 or 023.) Use (CONFig),
and  before using (COPY).
8 CONTROL functions access meaus that allow you to adjust the resolution bandwidth,

adjust the sweep time, store and manipulate trace data, and control the instrument
display.

9 MARKER functions control the markers, read out frequencies and amplitudes along the
spectrum-analyzer trace, automatically locate the signals of highest amplitude, and keep
a signal at the marker position in the center of the screen.

10  DATA keys, STEP keys, and knob allow you to change the numeric value of an active
function. deactivates an active function.

11 INPUT 501 is the signal input for the spectrum analyzer. (INPUT 750 is the signal
input for an Option 001 spectrum analyzer.)

Caution Excessive signal input will damage the analyzer input attenuator and input
mixer. Use extreme caution when using the spectrum analyzer around ‘
ﬁ high-power RY¥ sources and transmitters. The maximum input power that the

spectrum analyzer can folerate appears on the front panel and should not be
exceeded.

Excessive dc voltage can also damage the input attenuator. For your
particular instrument, note the maximum dc voltage that should not be
exceeded on the analyzer front panel (beneath the INPUT 5012 connector).

12 PROBE PWR provides power for high-impedance ac probes or other accessories.

13  CAL OUT provides a calibration signal of 300 MHz at —20 dBm (29 dBmV for
Option 001 or 011).

14 VOL-INTEN or INTENSITY. The VOL-INTEN knob changes the brightness of the
screen display and, if Option 102 or 103 is installed, the volume of the internal speaker.
For the HP 8591A, HP 85934, HP 85944, or HP 8595A only.

The INTENSITY knob changes the brightness of the screen display. For the HP 8590B
or HP 85928 only.

15 100 MHz COMB OUT supplies a 100 MHz reference signal that has harmonics up to
22 GHz. For the HP 85928, HP 8583A, or HP 85954 only.

16  Memory card reader reads from or writes to a memory card. The memory card reader
is standard with an HP 8591A, HP 8593A, HP 8594A, and HP 85395A. It is also
available for the HP 8590B and HP 85928 as Option 003.
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Caution If the tracking generator output power is too high, it may damage the device
a under test. Do not exceed the maximum power that the device under test can
tolerate.

17  RF OUT 508 supplies a source output for the built-in tracking generator.
For Option 010 only. See Table 1-1 below.

RF OUT 758 supplies a source output for the built-in tracking generator.
For Option 011 only. See Table 1-1 below.|

Table 1-1. RF Qutput Frequency Range

Model Number Option 010 Option 011
Frequency Range | Frequency Range

HP 8590B {100 kHz to 1.8 GHz {1 MHz to 1.8 GHz
‘HP 8591A | 100 kHz to 1.8 GHz {1 MHz to 1.8 GHz
HP 8593A  |300 kHz t0 2.9 GHz not available
HP 8594A | 300 kHz t0 2.9 GHz not available
HP 8595A  |300 kHz to 2.9 GHz not available

18 turns the instrument on and off. An instrument check is performed every time the
instrument is turned on. After applying power, allow the temperature of the instrument
to stabilize for best measurement results.

Note The instrument continues to draw power when it is plugged into the ac power _
i source even if the line power switch is off.

v
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Rear-Panel Features
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Figure 1-2. Rear-Panel Feature Overview

1 LO OUTPUT provides the output of the first LO, which is proportional to the
frequency that the spectrum analyzer is tuned to. For Option 009 only.

2 TV TRIG OUTPUT (TTL) provides TV trigger output using TTL and negative-edge
triggering. For Options 101 and 102 only.

3 EARPEONE connector provides a connection for an earphone gack instead of using the
internal speaker. For Option 102 or 163 only.

4 SWEEP + TUNE OUTPUT provides a voltage ramp that is proportional to the

spectrum analyzer span (0 to 10 V) plus the tuning voltage of the LO. For Option 009
only.

GATE TRIGGER INPUT (TTL} accepts a TTL signal which acts as the gate trigger.
In edge mode, the trigger event (positive or negative edge) initiates a gate delay. In
level mode, the gate trigger input signal opens and closes the gate directly: TTL high
sets the gate on; TTL low sets the gate off. When this input is unconnected, TTL is set
bigh. For Option 105 only.

5 10 MHz REF OUTPUT provides a 10 MHz, 0 dBm minimum, time-based reference
signal. For an HP 8591A, HP 8593A, HP 8594A, or HP 85954 only.
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6 GATE QUTPUT (TTL) provides a TTL signal which indicates gate status when the
when the gate is in edge trigger mode. A high TTL signal indicates the gate is on; a low
TTL signal indicates the gate is off. GATE QUTPUT is not active in level mode. For
Option 105 only.

T EXT REF IN accepts an external frequency source to provide the 10 MHz, -2 to
+10 dBm frequency reference used by the analyzer. For an HP 8591A, HP 85934,

HP 8594A, or HP 85954 only.

8 EXT ALC INPUT allows the use of an external detector or power meter for automatic
leveling control of the tracking generator. For an HP 85908 and HP 85914 Option 010
or 011 and, for an HP 85934, HP 8594A, and HP 8595A Option 010 only.

9 VOLTAGE SELECTOR adapts the unit to the power source: 115 Vor 230 V.

10  Power input is the input for the line power source. Make sure that the line-power source
outlet has a protective ground contact.

11 MONITOR OUTPUT drives an external monitor, such as the HP 82913A, with a signal
that has a 19.2 kHz horizontal synchronizing rate.

Caution Turn off the analyzer before connecting the AUX INTERFACE connector to a

device. Failure to do so may resuit in loss of factory-correction constants.

Do not exceed the current limits for the +5 V supply when using the AUX
INTERFACE connector. Exceeding the current limits may result in loss of
factory-correction constants.

Do not use the AUX INTERFACE as a video monitor interface. Damage to
the video monitor will result.

12

i3

14

15

16

17

AUX INTERFACE provides a nine-pin “D” subminiature connector for control of
external devices. Refer to Table i-2 or Table 1-4 in the Installation and Verification
Manual for your instrument for a more detailed description.

Interface connectors are optional interfaces for HP-IB and RS-232 interface buses that
support remote instrument operation and direct plotting or printing of screen data.

-AUX IF OUTPUT is a 50€2, 21.4 MHz IF output that is the down-converted signal of

the RF input of the spectrum analyzer. Amplitude-correction factors are not applied to
this signal.
AUX VIDEO OUTPUT provides detected video output (before the analog-to-digital

conversion) proportional to vertical deflection of the trace. Output is from 0 Vo 1 V.
Amplitude-correction factors are not applied to this signal.

EXT TRIG INPUT (TTL) accepts the positive edge of an external voltage input that
triggers the analyzer’s internal sweep source.

HI SWEEP IN/OUT (TTL) indicates when the analyzer is sweeping or can be grounded
to stop sweeping.

Caution Turn off the analyzer before connecting an external keyboard to the analyzer.

v
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18 EXT KEYBOARD connector is provided with the optional interface connector. The
. external keyboard is not included with the analyzer. The external keyboard can be used
to enter screen titles, prefixes, and remote commands. For Options 021 and 023 only.

19 SWEEP OUTPUT provides a voltage ramp proportional to the sweep and the analyzer
span (0 V to 10 V).

Data Controls

Data controls are used to change values for functions such as center frequency, start frequency,
resolution bandwidth, and marker position.

The data controls will change the active function in a manner prescribed by that function. For
example, you can change center frequency in fine steps with the knob, in discrete steps with
the step keys, or to an exact value with the number/units keypad. For example, resolution
bandwidth, which can be set to discrete values only, is changed to predetermined values with
any of the data controls.

Hold Key

Deactivate functions with (HoLD). The active function readout is blanked, indicating that no
entry will be made inadvertently by using the knob, step keys, or keypad. {Pressing a function
key reenables the data controls.)

Knob

The knob allows continuous change of functions such as center frequency, reference level, and
marker position. It also changes the values of many functions that change in increments only.

Clockwise rotation of the knob increases values. For continuous changes, the extent of
alteration is determined by the size of the measurement range; the speed at which the knob is
turned does not affect the rate at which the values are changed.

The knob enables you to change the center frequency, start or stop frequency, or reference
level in smooth scrolling action. The smooth scrolling feature is designed to move the trace
display to the latest function value as the knob is turned. When either center frequency or
reference level is adjusted, the signal will shift right or left or up or down with the rotation of
the knob before a new sweep is actually taken. An asterisk is placed in the message block (the
upper right-hand corner of the analyzer display) to indicate that the data on-screen does not
reflect data at the current setting.

Note When using the knob to change frequency or amplitude settings, the trace
i data is shifted. Therefore, when using

v

moving the center frequency with the knob will not simulate a
gnal.

Number/Units Keypad

The number/units keypad allows entry of exact values for many of the spectrum analyzer
functions. You may include a decimal point in the number portion. If not, the decimal point
is placed at the end of the number.

Basic Operation 1-7



Numeric entries must be terminated with a units key. The units keys change the active
function in a manner prescribed by that function. For example, the units keys for frequency

span are (GHz), (MHz), (ktiz), and (Hz), whereas the units for reference level are (1dBm}, (—dBm),
(&0), snd (@)

Note If an entry from the number/units keypad does not coincide with an allowed
I function value (for example, that of a 12 MHz bandwidth), the ana.lyzer

ﬁ defaults to the nearest allowable value.

Step Kevs

The step keys allow discrete increases or decreases of the active function value. The step size
depends upon the analyzer’s measurement range or on a preset-amount. Each press results in
a single step change. For those parameters with fixed values, the next value in a sequence

is selected each time a step key is pressed. Changes are predictable and can be set for some
functions. Qut-of-range values or out-of-sequence values will not occur using these keys.

Fine-Focus Control

The fine-focus control is located on the side of the analyzer. Use the following procedure to
adjust the fine-focus control:

1. Adjust the front-panel intensity control for a comfortable viewing intensity.

2, Use an adjustment tool or small screwdriver to access the fine-focus adjustment. See
Figure 1-3. Adjust for a focused display.

FINE FOCUS ADJUSTMENT
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Figure 1-3. Adjusting the Fine Focus
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Screen Annotation

Figure 1-4 shows an example of the annotation that may appear on a spectrum analyzer
screen. The screen annotation is referenced by numbers and is listed in Table 1-2. The
function key column indicates which front-panel key or softkey activates the function related
to the screen annotation. Refer to Chapter 3 for more information on a specific function key.

9 10
m 04\13 MAR 20, {1989 EXTERNAL KEYBOARQ NPUT
SCREEN ‘{ITLE MKR-TRK/399.9 MHz

REF 10. ATTEN 20 dB PG 10.0 dB -20.98 dBm

CENTER
[—mso
-
> / START
OFFS T L FREQ
@—— 10.0C || CENTER /
48 3929 MHp 6
63) B 4 SR 110 STOP
._‘ ) FREQ
AVG
@" 100 oF sTER
WA SB AUTO MAN
@43(: Fs

F
OFF

AN
e i |
o .
. A
A
[
IR
—O

‘19 / CENTER 399.9 MH:z CFFST 100.0 MMz SPAN 200.0 MHz

7 RES BW T MAZ VBW 300 kHz SWE 20 msec ~h

Figure 1-4. Screen Annotation

In Figure 1-4, item 21 refers to the trigger and sweep modes of the analyzer. The first letter
(“F”) indicates the analyzer is in free-run trigger mode. The second letter (“S”) indicates the
analyzer is in single-sweep mode.

Ttem 22 refers to the trace modes of the analyzer. The first letter {“W”) indicates that the
analyzer is in clear-write mode. The second letter is “A,” representing trace A. The trace B
trace mode is “SB”, indicating trace B (“B”) is in the store-blank mode (“S”). The trace
mode anpotation for trace C is displayed under the trace mode annotation of trace A. In
Figure 1-4, the trace C trace mode is “SC”, indicating trace C (“C”) is in the store blank
mode (“S7).

Refer to Table 1-3 for the screen annotation codes for trace, trigger, and sweep modes.
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Table 1-2, Screen Annotation

Item Description Function Key
1 detector mode
2 reference level
3 time and date display
4 sereen title
5 RY¥ attepuation
6 preamplifier gain
7  |external keyboard entry Refer to “External Keyboard” in this
chapter,
8 marker or signal track readout (MKR), {MKR ->}, (SIGNAL TRACK], or
(PEAK SEARCH)
9  |measurement uncalibrated or
function-in-progress messages
10  [service request See Appendix B
11 |remote operation See “(LOCALY” in Chapter 3.
12  jfrequency span or stop frequency STOP FREQ
‘13 |sweep time
14 |frequency offset
15  |video bandwidth
16  |resolution bandwidth
17 | center frequency or start frequency
18 |threshold
19 correction factors on COR
20 iamplitude correction factors on See “Using Amplitude-Correction
Factors” in this chapter.
21 |trigger (TRIG)
22  |trace mode {TRACE)
23 | video average ‘
24 | display line
25 | amplitude offset
26 |amplitude scale
27 | active funciion block Refer to the description of the softkey
function that was activated.
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Table 1.3, Screen Annotation for Trace, Trigger, and Sweep Modes

Trace Mode Trigger Mode Sweep Mode
W = clear write (traces A/B/C) |¥ = free run C = continuous
M = maximum hold (traces A/B) |L = line S == single sweep
V = view (traces A/B/C) V = video
S = store blank (traces A/B/C) |E = external
M = minitnum hold (trace C) T = TV (Options 101 and 102 only)

Menu and Softkey Overview

Tke keys labeled FREQUENCY, CAL, and MKR are all examples of front-panel keys.

Pressing most front-panel keys accesses menus that are displayed along the right side of the
display. These menus are called softkey menus.

Softkey menus list functions other than those accessed directly by the front-panel keys. To
activate a function on the softkey menu, press the unlabeled key immediately to the right of
the annotation on the screen. The unlabeled keys next to the annotation on the display screen
are called softkeys.

Front-panel keys are designated with a box around the key label, for example, [AMPLITUDE);
softkeys are designated by shading on the key label, for example,

that are displayed depend on which front-panel key is pressed an
enabled.

If a softkey function’s value can be changed, it is called an active function. The function label
of the active function appears in inverse video. For example, press (AMPLITUDE). This calls up
the softkey menu of related amplitude functions. Note the function labeled appears
in inverse video. REF LVL also appears in the active function block, indicating that it is the
active amplitude function and can now be changed using any of the data entry controls.

A softkey with ON and OFF in its label can be used to turn the softkey’s function on or off.

To turn the function on, press the softkey so that ON is underlined. To turn the function off,
press the softkey so that OFF is underlined. The following example demonstrates how an ON
or OFF softkey function will be annotated:

A function with AUTO and MAN in the label can either be auto-coupled or have its value
manually changed. The function’s value can be changed manually by pressing the softkey
until MAN is underlined, and then changing its value with the numeric keypad, knob, or
step keys. To auto-couple a function, press the softkey so that AUTO is underlined. The
following example demonstrates how an AUTO or MAN softkey function will be annotated:

A summary of all front-panel keys and their related softkeys can be found in Chapter 4, “Key |
Menus”.
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Making a Measurement

Caution Do not exceed the maximum input power. The maximum input power is
+30 dBm (1 watt) continuous, 25 V dc with 10 dB attenuation or more for
” the HP 8591A. The maximum input power is 430 dBm (1 watt) continuous,

0 V dc. Use input attenuation of 10 dB or more in bands 1 through 4 for the
HP 85934, and with 2 de-coupled input for an HP 8594A or HP 8595A.

Let’s begin using the spectrum analyzer by measuring an input signal. Since the 300 MHz
calibration signal (CAL OUT) is readily available, we will use it as our input signal.

You cannot hurt the analyzer by using the calibration signal and pressing é,ny of the keys
described in this section. Don’t be afraid to play with the knob, step keys, or number/units
keypad. (If you have experimented with other keys and wish to return to a2 known state, press

the green key.)

1. First, turn the instrument on by pressing (LiNE). Wait for the power-up process to
complete.

2. Press the green key.

3. Connect the analyzer’s CAL OUT to the INPUT 500 with an appropriate cable.

4. Set the frequency.

 Press the key. CENTER appears ide of the screen, indicating that

the center-frequency function is active. The - softkey label appears in inverse
video to indicate that center frequency is the active function. The active function block is

the space on the screen within the gralicule where the center frequency messages appear.
Functions appearing in this block are active: their values can be changed with the knob,
step keys, or number /units keypad. Set the center frequency to 300 MHz with the DATA

keys by pressing 300 (Miz). The knob and step keys can also be used to set the center
frequency.

5. Set the span.
Press (SPAN). SPAN is now displayed in the active function block, and th

label appears in inverse video to indicate it is the active function. Reduce the span to
20 MHz by using the knob, pressing the down key ((¥)), or pressing 20 (MHz).

6. Set the amplitude.

When the peak of a signal does not appear on the screen, it may be necessary to adjust
the amplitude level on the s ress (AMPLITUDE ). REF LEVEL .0 dBm appears in the
active function block. The oftkey label appears in inverse video to indicate
that reference level is the active function. The reference level is the top graticule line on

the display and is set to 0.0 dBm. Changing the value of the reference level changes the
amplitude level of the top graticule line.

If desired, use the reference level function to place the signal peak on the screen using the

knob, step keys, or number/units keypad. (Marker functions determine the frequency and
amplitude of a signal.)

Figure 1-5 demonstrates the relationship beiween center frequency and reference level. The
box in the figure represents the spectrum analyzer screen. Changing the center frequency
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changes the horizontal placement of the signal on the screen. Changing the reference level
changes the vertical placement of the signal on the screen. Increasing the span increases
the frequency range that appears horizontally on the screen.

Note Analyzers with Option 001 or 011 display the amplitude values in dBmV.
i (Option 011 is available only for an HP 8590B or HP 8591A.)

¥

CENTER
FREQUENCY < /\/\/\/\b
FAVAVA

i
v
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FREQUENCY LEVEL AMPL | TUDE

!

Figure 1-5. Relationship between Frequency and Amplitude

7. Set the marker.

You can place a diamond-shaped marker on the signal peak to find the signal’s frequency
and amplitude.

To activate a he key (located in the MARKER section of the front

panel). The abel appears in inverse video to show that the marker is the
active function. Turn the knob to place the marker at the signal peak.

You can also use the key, which automatically places a marker at the highest
point on the trace.

Readouts of marker amplitude and frequency appear in the active function block and in the
upper-right corner of the display. Look at the marker readout to determine the amplitude
of the signal.

If another function is activated, the frequency and amplitude can still be identified by
looking at the marker readout in the upper-right corner of the screen.
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Measurement Summary

Connect the analyzer’s CAL OUT to the INPUT 5002 and press the key.
Set the center frequency by pressing the following keys: (FREQUENCY), 300 (MHz).
Set the span by pressing the following keys: (8pan), 20 (Muz).

The calibration signal is 20 dB (two graticule divisions) below the top of the screen using
these analyzer settings. If desired, adjust the reference level: press to activate
the reference level, and use the knob or step keys to change the reference level.

5. Determine the amplitude and frequency of the signal. You can either press
Or press and move the marker to the signal peak. Read the amplitude and frequency.
The display screen should look like the one in Figure 1-6. Frequency is displayed
horizontally, and amplitude (power) is displayed vertically.

bl S

MKR 300,010 MHz

REF .0 dBm ATTEN 10 48 (w20.17 dBm MARKER
I NORMAL
LOG
10
MARKER
98/ DELTA
MARKER
300,010 Mz MKA CNT
«20.17 dBm \ ON OFF
l \ MKNO | SE
ON OFF
WA sa i
SC FC 1
CORR MARKERS
1k oFF
A
1 0F 2
CENTER 300.000 MHz SPAN 2.000 MHz
RES 8W 10 KHz VBW 10 KHz SWP &0 msec

Figure 1-6. Reading the Amplitude and Frequency

Note Analyzers with Option 001 or 011 display the amplitude values in dBmV.
i (Option 011 is available only for an HP 8590B or HP 8391A.)

L
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Improving Accuracy with Self-Calibration Routines

Self-calibration routines improve the analyzer’s frequency and amplitude accuracy. Press the
key to view the self-calibration routine menus. The last function on this menu, labeled

provides access to additional self-calibration functions. For more detailed
information on the self-calibration softkeys, refer to Chapter 3.

The self-calibration routines add correction factors to internal circuitry. The addition of the
correction factors is required to meet frequency and amplitude specifications.

When the correction factors are added to internal circuitry, CORR (corrected) appears on the
left side of the screen.

Warm-Up Time

In order for the spectrum analyzer to meet its specifications, allow the analyzer to warm up
for 30 minutes after being turned on before attempting to make any calibrated measurements.
Be sure to calibrate the analyzer only after it has met operating temperature conditions.

’I‘he spectrum analyzer frequency and amplitude self-calibration routines are initiated by the
softkey in the menu located under the (CAL) key.

1. To calibrate the instrument, connect the analyzer’s CAL OUT to the INPUT 50Q
connector with an appropriate cable.

Note A low-loss cable should be used for accurate calibration. Use the 508 cable
i shipped with the analyzer ( Option 001 or 011 only: use the 75( cable shipped
ﬁ with the analyzer).

2. On the analyzer, press an CAL SIGNAL NOT FOUND will be
displayed if CAL OUT is not connected to the analyzer input. The frequency and
reference-level self-calibration functions take approximately 9 minutes to finish, at which
time the internal adjustment data is in working RAM.

3. To save this data in the area of analyzer memory that is saved when the analyzer is turned

alibration routines started 'by

ﬁ retrieves the previous correction fa,ctors Impzoperly interrupting the
self-calibration routines may resuit in corrupt correction factors. (If this
occurs, press to rerun the frequency and amplitude
self-calibration routines.)

itude self-calibration .

ne separately by using the
softkeys instead of ; '
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Note If the frequency calibration and the amplitude calibration

self-calibration routines are used, the frequency calibration should

ﬁ be performed before the amplitude calibration, unless the frequency data is
known to be accurate,

softkey starts the frequency self-calibration routine. This routine adjusts the
frequency, sweep time, and span accuracy in approximately 2 minutes.

The oftkey starts the amplitude calibration routine. This routine takes
approximately 7 minutes to adjust the bandwidths, log and linear switching, IF gains, IF
frequency centering, RF attenuation, and log amplifier. When the amplitude calibration
routine has finished, the preset display returns and CAL DONE is displayed.

Although the analyzer stores the correction factors in battery-backed RAM, the data will
not be saved when the analyzer power is turned off unless the data has been stored with

stores the correction factors in an area of analyzer memory
yzer is turned on.

After the frequency and amplitude self-calibration routines are complete, CORR (corrected)
now appears on the left side of the screen, indicating that the analyzer is using its
frequency and amplitude correction factors. Correction factors can be turned off by pressing
When OFF is underlined, most amplitude correction factors and some
frequency correction factors are not used.

If the self-calibration routines cannot be performed, see “Problems™ in Chapter 5 of the
Installation and Verification Manual of your instrument.

Performing the Tracking Generator Self-Calibration Routine (Option 010 or 011
only)

In order for the tracking generator to meet its specifications, allow the analyzer to warm up
for 30 minutes after being turned on before attempting to make any calibrated measurements.
Be sure to calibrate the analyzer and the tracking generator only after the analyzer has met
operating temperature conditions,

Note Since the tracking-generator self-calibration routine uses the absolute
{ amplitude lev er, thie analyzer amplitude should be calibrated
% prior to using

1. To calibrate the tracking generator, connect the tracking generator output (RF OUT 500)
to the analyzer INPUT 50Q connector, using an appropriate cable and adapters.

Note A low-loss cable should be used.for accurate calibration. Use the 500 cable
shipped with the analyzer ( Option 001 or 011: use the 7582 cable shlpped with
ﬁ the analyzer).

2. Press the following analyzer keys: (CAL}, D
TG SIGNAL NOT FOURD will be displayed if the tra
the analyzer input.
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3. To save this calibration data i
analyzer is turned off, pres

of analyzer memory that is saved when the

Performing the YTF Self-Calibration Routine (HP 8592B, HP 8593A, or HP 8595A
Only)

For HP 8592B, HP 8593A, and HP 8395A Spectrum Analyzers only, the YTT self-calibration
routine should be performed periodically. See “When Is Self-Calibration Needed?” in the
following section for some helpful guidelines on how often the self-calibration routines should
be performed.

1. Connect a low-loss cable (such as HP part number 8120-5148) from 100 MHz COMB OUT
to the analyzer input.

2. Press (cAL),

4 minutes.

3. Press {caLl,

The YTF seif-calibration routine completes in approximately

When 1is Self-Calibration Needed?

While it is difficult to provide general advice for your specific measurement needs, the
following suggestions may help you decide when to use the self-calibration features:

1. Perform the frequency and amplitude self-calibration routines whenever the instrument
experiences significant environmental changes such as temperature (£5°C), humidity,
shock, or vibration (such as may occur during shipping or transport). This is especially

;mm,imp“omgiif_ﬁl;j:g_q;;gggy and amplitude self-calibration routines were performed last in a

i

different environment.
2. If th

t 's relatively stable (for example, a lab environment), use

- monthly. After being turned off overnight, the analyzer will need to
d not require self-calibration.

D,
3. To achieve optimal amplitude accuracy for relative measurements:
a. Keep the analyzer in a stable environment.

b. Use

- before beginning the first measurement.

c. Keep the analyzer turned on between measurements.

d. Do not use before subsequent measurements {the amplitude drift is
normally smaller than the self-calibration uncertainty).

4. ¥ you change the input signal for EXT REF IN, run the frequency and amplitude
self-calibration routines using CAL OUT. Amplitude calibration is required to improve IF
centering.

5. If preselector peaking has more than a 2 dB effect on signal amplitude
when in BAND 1 or above and in a single band sweep, then perform the YTF
self-calibration routine with the COMB OUT signal and store the data with

The YTF self-calibration routine improves the preselector default values. (HP 8592B,
HP 8593A, or HP 8595A only.)
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6. If accurate self-calibration is needed temporarily in a different environment, use
but do not press The temporary correction factors will
be used until the analyzer is turned off or until

Saving and Recalling Data from Analyzer Memory

This section explains how to save and recall state, trace, limit line, and amplitude correction
factor data to and from analyzer memory.

You can use o store up to eight states in analyzer memory, and

o store many traces, limit-line tables, and amplitude correction factors.

Saving state data saves the analyzer settings, but not the trace data. Saving trace data saves
the trace data and the state data. Limit-line data and amplitude correction factors are stored
in trace registers, but state and trace data are not recalled with the limit-line data or the
amplitude correction factors. States, traces, limit-line tables, and amplitude correction factors
are saved in analyzer memory even if the instrument is turned off or is pressed.

Refer to the
cataloging an

softkey description in Chapter 3 for more information about

YZET Memory.

Refer to Table 1-4 at the end of this section for a suramary of saving and recalling data to and
from analyzer memory.

e TO_Save a State

1. Set up the analyzer settings to be saved.

2. Press (save). If CRD is underlined, press |
INTRNL selects the analyzer memory as

3. Press

to select INTRNL. Selecting
age device.

SAVE: REG is displayed on the analyzer display.

4. Enter a number from one to eight using the numeric keypad. There is no need to press
(ENTER]); the state is saved automatically.

To Recall a State
1. Press (RECALL). I CRD is underlined, press

- to select INTRNL.

Use the knob to highlight the number

1. Press (RECALL). If CRD is underlined, press
2. Press
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3. Enter the register number under which the state was saved. There is no need to press
(ENTER); the state is recalled automatically.

Note Register 9 is a special register which can aid in recovering from inadvertent
§ loss of line power {power failure). Press L => E, then 9
ﬁ to place the analyzer in the state that existed just prior to the loss of power.

To Save a Trace

Saving trace data is very similar to saving state data. Saving trace data saves both the trace
data and the state data.

1. Enter a screen title, if desired, by using and

. Set up the trace to be stored.

2
3. Press (SAVE). If CRD is underlined, pzes to select INTRNL.
4

. This accesses a menu displaying and

5. Press the softkey for the trace that you want to save:
REGISTER # and MAX REG # = are displayed on the analyzer display.
MAX REG # = indicates the maximum register number that can be entered for trace storage
in analyzer memory.

6. Use the numeric keypad to enter a number from 0 to the maximum register number and

——then press {ENTER -

To Recall a Trace

1. Press (RECALL). If CRD is underlined, press to select INTRNL.

2. Press Use the knob to highlight the number of the
trace register to be retrieved. The trace registers have a “TR” preceding the trace register
aumber.

The recalled trace is placed into trace B and the analyzer state is
changed to the state that was saved.

Trace data can also be recalled by specifying the register number:

1. Press (RECALL). If CRD is underlined, press to select INTRNL.

This accesses a menu displaying

to select the trace in which you want to place the

trace data.

4. Enter the register number under which the trace was stored.

5. Press (ENTER}. The recalled trace is placed in the view mode and the analyzer state is
changed to the state that was saved.
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To Save a Limit-Line Table or Amplitude Correction Factors

The procedure for saving limit-line tables or amplitude correction factors is similar to saving
trace data. State and trace data is not recalled with limit-line tables or amplitude correction
factors.

sing (DISPLAY),

displayed when - is used to catalog the trace registers. The screen title
is not recalled, however, with the limit-line tables or amplitude correction factors.

The screen title is

2. When saving limit-line tables, set up the limit-line table to be stored (see “Using
the Limit-Line Functions” in this chapter). When saving amplitude correction
factors, enter the data using the remote programming AMPCOR command or use the
amplitude-correction function softkeys. See “Using Amplitude Correction Functions” in
this chapter for more information about entering amplitude correction factors via the
front-panel.

3. Press (Save). If CRD is underlined, press

4. Press

to select INTRN

This accesses a menu with and

5. Press to save limit-line tables. Press o save amplitude-correction
factors. REGISTER # and MAX REG # = are displayed on the analyzer screen. The number
after MAX REG # = indicates the maximum register number that can be entered for storage
in analyzer memory.

6. Use the numeric keypad to enter a number from 0 to the maximum register number and

then press (ENTER ).

To Recall Limit-Line Tables or Amplitude Correction Factors
1. Press (RECALL). If CRD is underlined, press
2. Press

to select INTRNL.

This accesses a menu wit and

3. Press either o recall a limit-line table or, to recall

amplitude-correction factors.

4. Enter the register number under which the data was stored.

5. Press [ENTER]).

To Protect Data From Being Overwritten

If you want to protect all the state, trace, limit line, and amplitude correction data from being
overwritten, press (SAVE), then so that ON is underlined.

Table 1-4 summarizes the functions when saving and recalling data to and from analyzer
INemory.
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Table 1-4. Summary of Save and Recall Operations, Analyzer Memory

Operation Screen Register Key Sequence
Title Range
Available?
save state No 1t0 8
recall state No 1to 8%
number)}

save trace Yes 0 to MAX REG #

recall trace Yes 0to MAX REG #

()]

save limit line Yest 0 to MAX REG #

(register
recall limit lines No 0 tc MAX REG #
(register number)
save amplitude Yesi 0 to MAX REG #
correction factors number)
recall amplitude No 0 to MAX REG #
correction factors { register nnm}\gr_)_@

* Registers 1 through 8 are available for the user to save a state. State register 0 contains the
current state of the analyzer, state register 9 contains the previous state of the analyzer.

bod for recalling data uses the key sequence: (RECALL),
use the step keys or knob to highlight the item to be recalled

I The screen title is displayed when cataloging the trace registers with
screen title is not recalled with the limit-line tables or amplitude correction factors.

The
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Saving and Recalling Data from the Memory Card

Note Option 003 is required when using an HP 85908 or HP 8592B.

¥

The memory card provides additional memory for saving instrument states, traces, limit-line
tables, amplitude correction factors, and programs. Fach battery-backed RAM card provides
32 kilobytes of memory. Instrument states, traces, limit-line tables, amplitude-correction

factors, and programs are easily retrievable without the need for an external controller to
transfer data.

The process of saving and recalling data from the memory card is similar to saving and
recalling data from the analyzer memory. Due to the expanded capabilities of the memory
card, there are some important differences. For example, data is stored in analyzer memorv as
an item; on the memory card data is stored as a logical interchange file (LIF). Memory card
data can be stored and recalled using a prefix. A prefix is an optional user-defined label for
states, traces, and programs. The prefix becomes part of the file name. If you do not specify
a prefix, a default file name is created. Table 1-5 compares the save and recall operations of
analyzer memory and the memory card.

Refer to Table 1-6 at the end of this section for a summary of saving and recalling data to and
from analyzer memory.
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Table 1-5. Comparison of Analyzer Memory and Memory Card Operations

Tegister # <
8 characters

Lirnit-line tables,
amplitude
cotrection factors,
and downloadable
programs

Mass Data | Stored | Restriction Types of Data Catalog
Storage Stored | with a | on Register That Can Functions
Device As | Prefix? Number Be Stored* Available

Analyzer Ttem No |lto8for States, traces,
Memory states, 0 to limit-line tables,
MAX REG # | amplitude
for traces, correction factors
{imit lines,
amplitude
correction
factors
Memory Card | File Yes | Prefix 4+ States, {races,

* Specifies types of data that can be stored by using normal front-panel operation.
1 When cataloging analyzer memor
only.

15 not available for

Preparing the Memory Card for Use

Note Improper insertion causes error messages to occur, but generally does not
damage the card or instrument. Care must be taken, however, not {o force the
ﬁ card into place. The cards are easy to insert when installed properly.

1. Locate the arrow printed on the card’s label.

2. Insert the card with its arrow matching the raised arrow on the bezel around the
card-insertion slot. See Figure 1-7.
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Figure 1-7. inserling the Memory Card

3. Press the card into the slot. When correctly inserted, about 19 mm (0.75 in) of the card is
exposed.

4. If this is a new memory card, it must be formatted before use. Since formatting a card
deletes any data stored on the memory card, catalog the card before using the format card
function if you suspect the memory card might contain data.

To format a new card, press (CONFiG), ]

. The
TO PURGE DATA appears on the analyzer screen.
equires a double key press.)

either displays any existing data that is on the memory card (if the
memory ¢ard has been fo displays INVALID CARD: DIRECTORY if the card has
not been formatted. Use if you wish to delete the files from the memory card.
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'To Enter a Prefix

Memory card dat
or (CONFiIG},

tored and recalled using a prefix. To enter a prefix, press {DISPLAY

accesses a menu containing the letters of the alphabet, the
underscore symbol (_), the number symbol (#), a space, and the clear function. To select a
character, press the softkey that displays the group of characters that contains the desired
character. The softkey menu changes to allow you to select an individual character. If

you make a mistake, press to space back over the incorrect character. Additional
characters are available by pressing Numbers may be selected with the
numeric keypad.

The prefix can be from one to seven characters long. The longer the prefix, the shorter the
register number must be. The total length of the prefix and register number cannot exceed
eight characters. The prefix can be any character; however, the underscore should not be the
first character of the prefix.

An existing prefix can be cleared with the clear function. Press (CONFIG) or (DisPLAY],
‘to clear the current prefix. To change a

p

To Save a State

1. Press (DiSPLAY ) or (CONFIG), '1X.. Use the softkeys to enter a prefix under which
you want the state saved. A prefix can be one to seven characters long.

1

Note If there is not an existing prefix and you do not enter a prefix, the state data
i will be stored under a default file name consisting of “s,” the underscore

ﬁ character (), and the register number you enter. If a prefix has been entered,

the state data is saved under a file name that uses the prefix displayed on the
analyzer screen.

2. Press (SavE). If INTRNL is underlined, press
selects the memory card as the mass storage device.

3. Press

to select CRD. Selecting CRD

. REGISTER # and PREFIX= are displayed on the analyzer display.
4. Use the numeric keypad to enter a register number and then press (ENTER)-

To Recall 2 State

1. Press (SavE) or (RECALL). If INTRNUL is underlined, press

2. Press
be retrieved.

3. Press

hen

. Use the knob to highlight the state data to

State data can also be recalled by specifying the prefix and the register number:
1. Press (RécatL). If INTRNL is underlined, press i to select CRD.
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2. Press

3. Enter the register number that the state was saved under, and then press (ENTER).

Note If you want to recall a state saved under a different prefix, clear the existing
ﬁ prefix, us to enter the prefix, and then recall the state.

To Save a Trace

Saving trace data saves the trace data and the state data.

1. Press (DISPLAY) or (CONFiG), and the
existing prefix.

to enter a new prefix or change the

Note If you do not enter a new prefix, the existing prefix will be used. If there is
i not an existing prefix, the trace will be saved under t.(register number).

v

2. Enter a screen title, if desired, by using then

3. Set up the trace to be stored.

4. Press (SAVE). If INTRNL is underlined, press
to access the menu that displays

to select CRD. Press

3. Press the softkey label of the trace that you want to save: ]
. REGISTER # and PREFIX= are displayed on the ana.lyzer dlsplay

6. Use the numeric keypad to enter a register number and then press (ENTER).

The trace data is saved with a file name consisting of a “t,” the prefix that was entered, an
underscore (.}, and the register number. The “t” denotes that the file contains trace data.

To Recall a Trace

1. Press (SaVE) or (RECALL). If INTRNL is underlined, press

2. Press
be retrieved.

3. Press
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4. Enter the register number that the trace was saved under and then press m The

) recalled trace is placed in view mode.
Note If you want to recall a trace saved under a different prefix, use
i o enter the prefix and then recall the trace.

¥

To Save Limit-Line Tables or Amplitude Correction Factors

The procedure for saving limit-line tables or amplitude correction factors is similar to saving
trace data. State and trace data is not recalled when the limit-line tables or amplitude
correction factors are recalled.

1. Press (DISPLAY] or {CONFIG ],

to enter a new prefix or change the existing

prefix.
Note If vou do not enter a new prefix, the existing prefix will be used. If there is
i not an existing prefix, the limit-line table(s) will be saved under 1 _(register
ﬁ number). Amplitude correction factors will be saved under a_(register

number).

2. When saving limit-line tables, set up the limit-line table to be stored (see “Using
the Limit-Line Functions” in this chapter). When saving amplitude-correction
. factors, enter the data using the remote programming AMPCOR command or use the
) amplitude-correction function softkeys. See “Using Amplitude Correction Functions”
mmﬂhsﬂapmﬁormcreﬂnfommbout-ent@rmg—amphtﬂée-emrechﬂn—fac%ors—wwﬂm
front-panel.

3. Press

If INTRNL is underlined, pres
to access the menu with

to select CRD. Press

4. Press either to save limit-line tables, or

R # and PREFIX= are disply;

, to save amplitude-
e analyzer

5. Use the numeric keypad to enter a register number and then press (ENTER).
The data is saved with a file name consisting of a “I” (for limit-line tables) or “a” (for
amplitude-correction factors), the prefix that was entered, an underscore {.}, and. the
register number.

To Recall Limit-Line Tables or Amplitude Correction Factors
1. press (RECALL). If INTRNL is underlined, press

to select CRD.

2. Press to access the menu with

and

3. Press either , to recall a limit-line tables, or
amplitude-correction factors.

, to recall

4. Enter the register number that the limit-line data or amplitude-correction factors was saved

under and then press (ENTER).
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Note If you want to recall limit-line data or amplitude-correction factors saved
# under a different prefix, us o enter the prefix and then

recall the trace.

is used to recall limit-line files or amplitude-correction
traces are set to the store-blank mode. Press (TRACE),

o view trace A data.

Saving and Recalling Programs with a Memory Card

Programs (also called downloadable programs or DLPs) can be loaded into analyzer memory
either by loading a program from a memory card or by defining a function with remote
programming commands (remote programming ability is available with Option 021 or 023).

The process of saving and recalling programs from the mem
data. To save program information to the memory card use

to saving state

Note saves an image of the analyzer memory. This means a
program cannot be saved selectively if several programs are present in the

ﬁ analyzer memory at the time. Use to delete
the items in user memory that you do not wish to be saved on the memory
card. saves all programs and key definitions that are in
analyzer memory onto the memory card.

To Save Programs

1. Press (CONFIG) or (DISPLAY ), then
existing prefix.

to enter a new prefix or change the

Note If you do not enter a new prefix, the existing prefix will be used. If there is
{ not an existing prefix, the program will be saved under d_(register number).

2. Press (Save). If INTRNL is underlined, press to select CRD.

REGISTER # and PREFIX= are displayed on the analyzer display.
4. Use the numeric keypad to enter a register number and then press (ENTER).

The data is saved with a file name consisting of a “d,” the prefix that was entered,

an underscore (_), and the register number. The “d” denotes that the file contains
downloadable program data.
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To Recall Programs

1. Press (SAvE) or (RECALL). If INTRNL is underlined, pres
(CRD is underlined when the memory card is selected).

. Use the knob to highlight the

3. Press

Programs can also be recalled by specifying the prefix and the register number:
1. Press (RECALL). If INTRNL is underlined, press to select CRD.

2. Press enter the register number that the program was saved under, and
then press (ENTER).
Note If you want to recall a program saved under a different prefix, use

to enter the prefix and then recall the program.

¥

Table 1-6 summarizes the functions when saving and recalling data to and from the memory
card.
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Table 1-6. Save and Recall Functions Using Memory Card

register # <
8 characters

Operation Screen Default Register Key Sequence
Title File Name Range
Available?
save state No s{current prefix) | Prefix + (register
fregister #) |register # <
8 characters
recall state No N/A Prefix + (register
register # <
8 characters
save trace Yes t(current prefix) |Prefix +
—{register #) |register # < (register
8 characters
recall trace Yes N/A ‘Prefix +
register # <
8 characters
save limit lines No 1{current prefix) | Prefix +
~(register #) |register # <
8 characters
recall limit lines No N/A Prefix +
register # <
8 characters
save amplitude No a(current prefix) | Prefix +
correction ~(register #) register # <
factors 8 characters
recall ampiitude No N/A Prefix +
correction register # <
factors 8 characters
save DLP No d(current prefix} | Prefix + (register
—(register #) |register # <
8 characters
recall DLP No N/A Prefix +

* An alternate method for recalling a file uses the key sequence:
use the knob to highlight the desired file, then I

RECALL
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Using Limit-Line Functions

Limit lines provide an easy way to compare trace data to a set of amplitude and frequency
parameters while the spectrum analyzer is sweeping the measurement range. An upper and

3 lower limit line can be displayed. Every measurement sweep of trace A is compared to the
limit lines. If trace A is at or within the bounds of the limit lines, LIMIT PASS is displayed. If
trace A is out of the limit-line boundaries, LIMIT FATL is displayed. Figure 1-8 shows a sample
limit-line display.

This section provides an overview of limit lines, a procedure for creating an upper limit line,
and descriptions of the limit-line functions. A procedure for creating an upper and a lower
limit-line is at the end of this section. Refer to Chapter 3 for more information on a specific
limit-line function.

LIMIT FAIL RECALL
fgéK " LiMIT

10
4B/ \ SAVE

=a 0 LTI T e
\ / / \\ TITLE
AN/ e

i MKR 301.0 MHz
REF .0 dB ATTEN 10 4B —19.93 dam

)
WAV \\ \\ / Ii i\ \
VG FC
EDIT
CORR LIMIT
NEW
LIMIT
CENTER 300.0 MHz SPAN 200.0 MMz
# RES BW 3 MHz VBW 300 kkz SWP 20 msec

Figure 1-8. Typical Limit-Line Display

Item Description
1 Upper limit-line
2 Lower limit-line
3 Screen message

Procedure for Creating an Upper Limit-Line

This procedure demonstrates how to create an upper limit line and activate testing. Detailed
descriptions of the limit-line functions follow this procedure.

1. Press (PRESET ).

2. Set the center frequency and span by pressing (FREQUENCY ), 300 (MHz), and

), 500 (D).
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3. Connect the analyzer’s CAL OUT and INPUT 50 Q on the analyzer using an appropriate
cable. (The calibration signal is used as the “test” signal for this demonstration.)

Note If the amplitude units are anything other than dBm at this time, change
6 the amplitude units to dBm for this demonstration. Press (AMPLITUDE),

4. Press (MEAS/USER) to access the limit-line menus.

5. To clear an existing limit-line table, press
consecutivel i imit-li
table, press

and two times
exists or you wish to edit an existing limit-line

Note After pressing the first time, the message IF YOU ARE SURE, PRESS

| KEY AGAIN TO PURGE DATA will appear. Pressing a second time
ﬁ clears the current limit-line table and displays the edit menu for limit lines.
6. so that FIX is underlined.

_ specifies whether or
not the limit line is relative to the analyzer’s center frequency and reference-level settings.
q £

to edit or create an upper limit line.

8. Specify the first limit-line segment to begin at 50 MHz and have an amplitude of
~60 dBm by using the following key sequence:

| &)

50 ()
0 CED)

Note The coordinates for the second point must be entered before the first and
i second limit-line segments are displayed.

9. Enter the second limit-line segment by using the following key sequence:

Note Table entries

% segment, use

u make a mistake. To edit
to specify the segment, and

to specify the column you wish to edit.

1-32 Basic Operation



10.

11.

Specify the third limit-line segment by using the following key sequence:
3

00

15

You may notice that the end coordinate of segment three is drawxn to a point off the top of
the analyzer display. To avoid this, the frequency coordinate of the last segment should
exceed the stop frequency of the analyzer display.

Specify the fourth limit-line segment by using the following key sequence:
4

Since the limit line in this procedure has only four segments specified, the frequency
value of segment four (the last segment) is set to 600 MHz, which is greater than the stop
frequency of the display.

12.
13.

14.

REF .0 dBm ATTEN 10 dB
PEAK i SELECT
LOG i SEGMENT
10 EER J—
— CECT
a8/ SEG START_FREQ UPPER_AMP TYPE SEpggo
L/// SELECT
AMBL ETUD
{1 50.00 MHz =60.0 dEH AFLAT
2  250.0 MHz =60.0 dBptf SLOPE SETEET
3 400.0 MHz -15.0 d FLAT ﬁﬁﬁY?;
4  B00.C MHz =15.0 p] POINT
SA VB
VG FC
CORR nngféé
1 MORE
! ; 1 OF 2
CENTER 300.0 Mz SPAN 500.0 MHz
RES BW 3 MHz VBW 1 MHz SWP Z0 msec

Figure 1-8. The Completed Limit-Line Table

Press hen all the segments have been entered.

Press so that ON is underlined. This turns the limit testing on. For
example, LIMIT FAIL is displayed because the calibration signal exceeds the limit line.

Disconnect the CAL OUT from the analyzer INPUT 30{). LIMIT PASS is displayed since
no signal exceeds the limit line.
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Limit-Line Functions

This section describes the limit-line functions in the order that they are usually used.

Editing, Creating, or Viewing Limit-Line Tables
Pressing (MEAS/USER), then ]

line.

Pressing

accesses the softkey menus used for creating a lLimit

wo times consecutively clears an existing limit-line table and accesses

Note After pressing he first time, the message IF YOU ARE SURE,
i PRESS KEY AGAIN TO PURGE DATA will appear. Pressing
ﬁ time purges the limit-line table.

existing limit-line table in the same manner as
the softkey two times).

turns limit-line testing off (if it is on}, but does not clear an existing
limit-line table.

second
e used to clear an

- (that is, pressing

o edit an existing limit-line table or, if no limit-line
table currently exists, to create a limit-line table.

Selecting the Type of Limit-Line Table

Pressing selects the type of limit line. There are two types of limit lines:

fixed and relative. Fixed limit lines contain only absolute amplitude and frequency values.
Relative limnit lines consist of frequency values that are referenced to the analyzer’s center
frequency and amplitude values that are relative to the analyzer’s reference level. For
example, if 3 limit line is specified as fixed, entering a limit-line segment with a frequency
coordinate of 300 MHz displays the limit-line segment at 300 MHz. If the same limit-line
table is specified as relative, it is displayed relative to the analyzer’s center frequency and
reference level. If the center frequency is at 1.2 GHz, a relative limit-line segment with a
frequency coordinate of 300 MHz will display the limit-line segment at 1.5 GHz. X the
amplitude component of the relative limit-line segment is —10 dB, then —10 dB is added to
the reference-level value to obtain the amplitude of the given component.

RELATIVE is displayed in the limit-line table when the limit-line type is relative; FIXED is
displayed when the limit-line type is fixed.

A limit line entered as fixed may be changed to relative, and one entered as relative may be
changed to fixed. When the limit-line type is changed, the frequency and amplitude values

in the limit-line table will change to keep the limit line in the same position for the current

frequency and amplitude settings of the spectrum analyzer.

Selecting the Limit-Line Table Format

, : to edit or create a
limit-line table. Each of the edit softkeys represents a different type of limit-line table format.
The choice of edit softkey depends upon whether you want an upper limit-line only, a lower
limit-line only, both an upper and a lower limit-line, or the characteristics of the limit line
being entered.
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The four limit-line table formats are described below

m The upper limit-line table format is accessed by . ‘With the upper limit-line
table format, the coordinates of only the upper limit line are specified; lower limit-line
coordinates are not specified. Even if lower limit-line values exist or the values had been
entered as an upper and lower limit-line table, the upper limit-line values are treated
as a separate table from the lower limit-line values. Upper limit-line entries can have
independent frequency and amplitude coordinates from lower limit-line table entries.

® The lower limit-line table format is accessed by 3 . With the lower limit-line
table format, the coordinates of only the lower li specified; upper limit-line
coordinates are not specified. Even if upper limit-line values exist or the values had been
entered as an upper and lower limit-line table, the lower limit-line values are treated
as a separate table from the upper limit-line values. Lower limit-line entries can have
independent frequency and amplitude coordinates from upper limit-line table entries.

m The upper and lower limit-line table format is accessed by With the upper
axd lower limit-line table format, the upper and lower limi ates can be entered
at the same time: the frequency, upper amplitude, lower amplitude, and type are specified.
The frequency and upper amplitude comprise the coordinate point for the upper limit line;
the frequency and lower amplitude value comprise the coordinate point for the lower limit
line. It is not necessary to specify both an upper- and lower-amplitude component for every
frequency component. Three asterisks in the table indicate that an amplitude value has not
been entered for the segment.

m The mid/delta limit-line table format is accessed by Like the upper
and lower limit-line table format, the mid/delta limi t provides a means
of specifying the upper and lower limit-lines at the same time. Unlike the upper and

lower table format, the amplitude values are specified as a middle amplitude value with a
delta: the upper and lower limit lines are then drawn at an equal positive and negative
distance from the middle amplitude. With the mid/delta format, the frequency and

the mid-amplitude plus the delta comprise the upper limit line; the frequency and the
mid-amplitude minus the delta comprise the lower limit line. The difference between the
mid/delta format and the upper/lower format is the way the amplitude values are entered;
however, in both formats, the frequency coordinate begins a segment. The mid/delta format
can be used if the upper and lower limit-lines are symmetrical with respect to the amplitude
axis.

Note Regardless of which limit-line table format is used to enter the limit-line
i values, it is possible to edit the same limit-line values with any of the formats.

Selecting the Segment Number

Pressing specifies the segment number to be entered or edited. Limit

lines are created by entering frequency and amplitude values into a limit-line table. The
frequency and amplitude values specify a coordinate point from which a limit-line segment is
drawn. The coordinate point is the lowest {requency point of the line segment. Limit lines are
constructed from left to right. See Figure 1-10.
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Note Up to 20 segments can be specified for an upper or lower limit-line table.

6 When entering a limit-line segment, the frequency and amplitude values will
be listed as asterisks (***) until new values are entered. The new segment will
be listed last until both the frequency and the amplitude values have been
entered. Once the frequency and at least one amplitude value are entered, the
segment will be sorted into the limit-line table according to frequency.
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Figure 1-10. Limit-Line Segments

Description
Frequency and amplitude coordinate that starts the first segment.
First segment.
Frequency and amplitude coordinate that starts the second segment.
Second segment.
Frequency and amplitude coordinate that starts the third segment.
Third segment.
Frequency and amplitude coordinate that starts the fourth segment.
Fourth segment.
Frequency and amplitude coordinate that starts the fifth segment.
Fifth segment.

=
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Frequency and amplitude coordinate that starts the sixth segment.
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Selecting the Frequency Coordinate

Press , then enter a frequency value for the segment. Regardless of the table
format, a frequency coordinate must be specified.

Note There can be only one entry per frequency. Entering two segments with the
0 same frequency in the same limit-line table overwrites the first entry.
w When entering the frequency coordinates for a vertical line segment, the

second frequency value needs to be 1 Hz greater than the first frequency value.
This will prevent the first frequency value from being overwritten.

Selecting the Amplitude Coordinate

In the previous procedure, pressing
specified the amplitude coordinate PP
dictate how the amplitude values are treated:

- and then entering an amplitude value,
line. The limit-line table formats

w With the upper limit-line table format, one amplitude component (representing an upper
limit-line segment) is specified per frequency component. The amplitude value is entered by
pressing , entering an amplitude value, and pressing a units key.

& With the lower hxmt -line table format, one amplitude component (representing a lower
limit-lin ified per frequency component. The amplitude value is entered by
pressing entering an amplitude value, and pressing a units key.

) m With the upper/lower limit-line table format, two amplitude components (one representing
' _an upper limit-line segment and one representing a lower limit-line segment) can be

specified per frequency component. It is not necessary to specify both an upper and a lower
amplitude value. For example, specifying only upper amplitude values results in an upper
limit line, but not a lower limit line. The amplitude of the upper limit line is entered by
pressing , entering an amplitude value, and pressing a units key. The

amplitude of the lower limit line is entered by pressing
amplitude value, and pressing a units key.

, entering an

# With the mid/delta limit-line table format, two amplitude components (one representing

a mid-amplitude value, one representing a deviation [positive and negative values]

from either side of this value) is specified per frequency component. If no deviation is
ion defaults to zero. The middle amplitude value is entered by pressing
entering an amplitude value, and pressing a units key. The deviation is

entered by pressing entering an amplitude value, and pressing a units

key.
Note Frequency or a,mplitu&e values that are not within the limit-line range will
ﬁ be modified. For example, a frequency value of 60 GHz will be modified to
30 GHz.
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Selecting the Segment Type

ate point of the current line segment with
the coordinate point of the next line segment. The segment type determines whether the line
segment is horizontal or vertical, sloped, or a single point. The three segment types are:

m Flat draws a zero-slope line between the coordinate point of the current segment and the
coordinate point of the next segment, producing limit-line values equal in amplitude for all
frequencies between the two points. If the amplitude values of the two segments differ, the
limit-line will “step” to the value of the second segment. See Figure 1-11.

= Slope draws a straight line between the coordinate point of the current segment and the
coordinate point of the next segment, producing limit-line values for all frequencies between
the two points. :

u Point specifies a limit value for the coordinate point, and no other frequency points, so
that a point segment specifies a limit value for a single frequency. For an upper limit line,

a point segment is indicated by a line drawn from the coordinate point, vertically off the

top of screen. For a lower limit line, a point segment is indicated by a line drawn from the
coordinate point, vertically off the bottom of screen. The point segment type should be used
as the last segment in the limit-line table. However, if the last segment in the table is not
specified as the point segment type, an implicit point is automatically used. If a visible

point segment at the right-hand edge of the display is not desired, add an explicit last point
segment to the limit-line table that is higher in frequency than the stop frequency.

Figure 1-11 demonstrates the different segment types.

(1) ). )
REF .0 dém ATTEN|Y dB
PEAK ; SELECT
LOG \ SEGMENT
10 FIXED
ELECT
A smar_rasc\ uggza_mp Lowgphue  TYPE R
o
\ \ SELECT
UPR AMPL
1 200.0 MHz |-60.0 MBm ~70.0 dBm FLAT
2 300.0 MHz |~30.0 b -B0.0 d SLOPE SELECT
3 350.0 MHz k10.0 dBm -40.0 POINT LWR AMPL
SA VE
Ve FC
Sons 1
{ \ MORE
/] N 1 OF 2

CENTER 300.0 MHz SPAN \200.0 MHz
RES BW 1 MHz VBW 300 krz SWR 20 msec

Figure 1-11. Segment Types
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Ttem Segment Types
1 Flat (upper limit-line)

Slope (upper limit-line)
Point (upper limit-line)
Point (lower limit-line)
Slope (lower limit-line)

[+ RS R

Flat (lower limit-line)

Completing Table Entry and Activating Limit-Line Testing

- blanks the limit-line table from the screen and accesses the menn with

turns the limit-line testing on and off.

Saving or Recalling Limit-Line Tables

Pressing (MEAS/USER]) then

softkey functions provide an easy way to save or recall current Emnt-hne tables.
saves the current limit-line tables in the current mass storage device {either analyzer memory
or a memory card)}. To verify the current mass storage device, press
MAX REG # appears on the analyzer display, the current mass storage device is analyzer

memory. If PREFIX= is displayed, the memory card is the mass storage device. (Press or
(RECALL), the . to change the current mass storage device.) Press |

aciesses

R—

enter & reﬂszmﬁrb“é?_‘;h"éﬁ‘prvsr-tnm}re“current—hrm“t—knvtable“m”a Ly zer-———
memory or on the memory card.

ecalls limit-line tables from the current mass storage device (either analyzer

memory or a memoty card). To verify the current mass storage device, press
If MAX REG # appears on the analyzer display, the current mass storage device is analyzer
memory. If PREFIX= is displayed, the memory card is the mass storage device. (Press or
(RECALL), then : CRD to change the current mass storage device.} To recall a lireit line,
enter the regist er that the limit-line table was saved under, then press (ENTER). When
recalling a limit line from the memory card, it may be nge the current prefix

to the prefix that the limit line was stored with. Use to change the current
prefix.

Procedure for Creating an Upper and Lower Limit-Line
This is a basic procedure for creating an upper and lower limit lines.

1. Press (PRESET).

2. Since this procedure uses the calibration signal as the test signal, connect the analyzer’s
CAL OUT to the INPUT 50 £ with an appropriate cable.

3. Set the analyzer controls as follows:

{FREQUENCY ) 300 {MHz)
50
3
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4. Press (MEAS/USER]) to access the limit-line menus.

5. To clear an existing limit-line table, press

Or, use o save the current limit-line table in the current mass storage
device before clearing the limit-line table. To save the current limit-line table, press

, enter the register number, then press (ENTER). Or, if no limit-line table
exists and you wish to edit an existing limit-line table, press :

so that FIX is underlined (fixed type of limit line).

7. Press to create upper and lower limit-lines simultaneously.

8. Specify the first limit-line segment by using the following key sequence:

| @)
275 (B

9. Repeat step 8 for the values listed in t
table. To edit an existing segment, use

to complete the limit-line
to specify the segment and

to specify the column that you wish

to edit.
Segment | Frequency | Upper Lower |Type
Number Amplitude | Amplitude
2 290 MHz | —60 dBm | ~75 dBm | Slope
3 295 MHz | —15 dBm | ~75 dBm | Slope
4 297 MHz | —15 dBm | ~75 dBm | Slope
5 300 MHz | —15 dBm | ~29 dBm | Slope
6 303 MHEz | —15 dBm | —75 dBm | Slope
7 305 MHz | —15 dBm | —75 dBm | Slope
8 310 MHz | —60 dBm | -75 dBm | Flat
9 400 MHz | —~680 dBm | —75 dBm | Point
Note When entering a limit-line segment, the frequency, and amplitude values will
be listed as asterisks (***) until new values are entered. The new segment will
6 be listed last until both the frequency and amplitude values have been entered.

Once the frequency and at least one amplitude value are entered, the segment
will be sorted into the limit-line table according to frequency.

10. Press
Bimit-

hen all values have been entered into the
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11. Press - so that ON is underlined. LIMIT PASS is displayed on the
analyzer screen if the measurement sweep is within the limit lines. LIMIT FAIL is
displayed if the measurement sweep is not within the limit lines.

REF L0 d48m ATTEN 10 dB

PEAK LIMIT PASS RECI.‘ALL

LOG LIMIT

0

4B/ SAVE
LIMET

RiSMiVi / \\ \ CHANGE
/ / \\ - TITLE
- / / / \\ \\\ g
chgmmm/ TV | 0T

CENTER 300.00 MHz SPAN 50.00 Mz
# RES BW 3 MHz VBW 1 MHz SWP 20 msec

Figure 1-12. Upper and Lower Limit-Line Testing

Use

To turn the limit-line testing on and off, us

—p to_nleamhe_hmthne_tahles_iEQngo_e_the_hmﬂc_hm&immjhgQgpla,y:,g_s_emmM__,‘,. o

to blank the upper limit-line or ' to blank the lower limit-line.

Using Amplitude Correction Functions

This section provides an overview of amplitude correction, a procedure for creating
amplitude-correction data, and descriptions of the amplitude-correction functions. Refer to
“Analyzer Functions” in Chapter 3 for more information on a specific amplitude-correction
function.

Amplitude corrections provide an easy way to adjust trace data with a set of amplitude and
frequency parameters while the spectrum analyzer is sweeping the measurement range. Every
measurement sweep of data is adjusted by the amplitude-correction values. When using the
amplitude-correction functions, an A is displayed at the left-hand side of the graticule edge.
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REF .QO &Bm ATTEN 10 dB RECALL

PEAK AMP COR
LOG
10 SAVE
d8/ AMP COR
CHANGE
TiTLe {2

ANAA A AL ‘-In-i_nklu Jad = OOR
WTT’T?‘T’FI" VVF-O_N-OF.F.

WA v N M
S F MRl

EDIT
ACORR AMP COR
bl “'-‘J‘ﬂﬁl"_‘ [ A b --lﬂl‘-l!ln.n IPPIRPERE I
CENTER 300.0 MHz SPAN 500.0 MHz\@
RES BW 3.0 MMz VBW 1 MHz SWE 20 msec RT

Figure 1-13. Amplitude-Correction Display

Item Description

1 (Indicates amplitude-correction factors are on.
2 | Amplitude corrections ON.
3 | Amplitude corrections OFF.

Procedure for Creating Amplitude-Correction Factors

This procedure demonstrates how to create and activate amplitude-correction data. Detailed
descriptions of the amplitude-correction functions follow this procedure.

1. Press [PRESET ).

Note A signal is not used in this procedure for demonstrating how to create
I amplitude-correction data.

2. Set the center frequency to 300 MHz, the span to 500 MHz by pressing (FREQUENCY),
300 (M), and (SPANY, 500 (MHz).

3. Press (MEAS/USER

amplitude-correction menus.

4. Press

then

to access the editing menus for amplitude-correction factors.

3. To clear any existing amplitude-correction data, press
consecutively.

two times
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.Note After pressing

- the first time, the message IF YOU ARE SURE,
i PRESS KEY AGAIN TO PURGE i)A'I‘A will appear. Pressin
% second time erases the amplitude-correction data.

6. Specify the first amplitude-correction point by using the following key sequence:

| @)
50 (@)
12 ()

7. Specify the second amplitude-correction point by using the following key sequence:

2 @D
50 ()
10 (Z2Em)

be edited if you make a mistake. To edit
NT to specify the point, then
to specify the entry that you wish to edit.

8. Specify the third and fourth amplitude-correction points by using the following key
sequence: :

3 (@)

00 (MHz)
15
4

50

) 22 (£dBm)
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REF |
PEAK
Loa
10
4B/

WA VB

SC FC[

ACORR

CENTE

9. Press

0 dBm ATTEN 10 ¢B

SELELT

POINT
SELECT
PT FREQUENCY AMPL | TUDE FREQ
SELECT
AMPL I TUD
.1 50.00 MMz 12.0 d8
ed 280.0 MHz 10.0 4B N L " b aELETE
3 300.0 MMz 15.0 dB SR A R POINT
4 350.0 MHz  22.0 dBj
" " " " Ap bb.) o N
i draig b £017
DONE
PURGE
AMP COR
R 300.0 MHz SPAN 500.0 MH2
RES BW 3.0 MHz VBW 1 MHz SWP 20 msec RT

Figure 1-14. Completed Amplitude-Correction Table

when all the points have been entered.

Use steps 10 and 11 to display corrected versus uncorrected amplitude trace data for trace

comparison.

10. Display the amplitude-corrected trace in trace A by pressing the following keys:

11. Display the uncorrected amplitude trace in trace B by pressing the following keys:

MEAS/USER

Amplitude-Correction Functions

-until B is selected

-until OFF is selected

This section describes the amplitude-correction functions in the order they are usually used.

'Editing or Viewing the Amplitude-Correction Tables

Pressing (MEAS/USER],

for creating an amplitude-correction table.

, then

accesses the softkey menus

Note turns amplitude-correction factors off (if it is on), but does not clear

i an existing amplitude-correction table. Use
% existing amplitude-correction table.
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Pressing
table.

' two times consecutively clears an existing amplitude-correction

Press to edit an existing amplitude-correction table or, if no
amplitude-correction table currently exists, to create an amplitude-correction table.

Selecting the Amplitude-Correction Point

Pressing specifies the amplitude-correction point to be entered or edited.
Amplitude-correction data is constructed from left to right and is created by entering
frequency and amplitude values into an amplitude-correction table. The frequency and -
amplitude values specify a coordinate point from which amplitude-corrections are interpolated.
See Figure 1-15. Up to 79 points can be specified for the amplitude-corrections table.

REF .0 dBm TTEN 10 d8 SELECT
PEAK POINT
L0G
10 SELECT
9%/ | o1 FreEquENdY AMELITTUDE / / FREQ
\ \ / f/ SELECTY
/ AMPL 1 TUD
L1 200.0 MHz\ -5.0 ¢B
2 250.0 MMz | 10.0 48 Aedprbi DELETE
L3 300.0 MHz 15.0 dB . POINT
5 300.0 MHz | -10.0 ¢ i 7
WA, Ao
o, & S50 O MMT 22 =
SC FON A bl EDIT
ACORR M' ’rr‘/r DONE
ARSI
4 PURGE
AMP COR
START 150.0 MHz SPAN 400.0 MHz
RES BW 3.0 MHz VEW 1 MMz SWP 20 msec RT
Figure 1-15. Amplitude-Correction Points
Item Description
1 Frequencies below first point use first amplitude level.
2 First segment interpolated.
3 Frequency and amplitude coordinate that starts the second segment.
4 Second segment.
5 Frequency and amplitude coordinate that starts the third segment.

Selecting the Frequency Coaordinate

Press then enter a frequency value for the point.
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Note Only two entries per frequency are used. If more points with the same
frequency are entered, only the first and last entries are used. All other
ﬁ amplitude values are ignored. See Figure 1-15.

Note When entering amplitude-correction data, the frequency and amplitude
I values will be listed as asterisks (***) until new values are entered. Once the
w frequency value is entered, the segment is immediately sorted into the table

according to this value.

Selecting the Amplitude Coordinate

In the previous procedure, pressing then entering an amplitude value
i mplitude coordinate for the point. The amplitude value is entered by pressing
, entering an amplitude value, and pressing a units key.

Note Frequency or amplitude values that are not within range will be modified. For
ﬁ example, a frequency value of 60 GHz will be modified to 30 GHz.

Compileting Table Entry and Activating Amplitude Corrections

under the key accesses and
ions provide an easy way to save or recall current amplitude-correction
saves the current amplitude-correction table in the current mass
storage device (analyzer memory or memory card). To verify the current mass storage
device, press . . If MAX REG # appears on the analyzer display, the current mass
storage device is analyzer memory. If PREFIX= is displayed, the memory card is the mass

o change the current mass storage

enter a register number, then press (ENTER } to save the current
amplitude-correction table in analyzer memory or on the memory card.

- recalls amplitude-correction tables from the current mass storage device

or memory card). To verify the current mass storage device, press
. I MAX REG # appears on the analyzer display, the current mass storage
device is analyzer memory. If PRE is displayed, the memory card is the mass storage
device. (Press {SAvE) or (RECALL), o change the current mass storage device.) To
recall an amplitude-correction table, enter the register number that the table was saved under
then press (ENTER). When recalling an amplitude-correction table from the memory card,
it may be necessary to ch he current prefix to the prefix that the table was originally
stored with. Use to change the current prefix.

b
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External Keyboard

The HP C1405A Option ABA Keyboard is an IBM AT compatible keyboard that can be
connected to the external keyboard connector on the rear panel of the analyzer. The external
keyboard allows a convenient way to enter screen titles and remote programming commands
directly into the spectrum analyzer or to access the soitkey functions.

The external keyboard connector (located on the rear panel of the spectrum analyzer) is
available with Option 021 or 023. These options provide the capability to control your

analyzer from a computer that uses either an HP-IB {Option 021) or RS-232 (Option 023)
interface bus.

The function keys of the external keyboard control the analyzer as follows:

Table 1-8. External Keyboard Functions

Key Description
P1-F6 Softkeys 1 through 6 (respectively) of the current analyzer menu.
F7 Enter prefix mode.
F8§ Enter remote commands mode.
F9 Accesses the menu.
F10 Accesses the menu.
F11 Accesses the meny.
¥12 Retrieves the present screep title for editing. —
Retirns to the enter title mode.
Copies the analyzer screen display to the active copy device.
Deletes the character over the cursor.
Toggles between the insert and replace mode at the cursor.
Erases the previous character to the left of the cursor.
(ACTH(DELETE)* | Clears the keyboard line.
Clears to end of line.
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Table 1-8. Externzl Kevboard Functions {continued)

Key Description
O Moves the cursor to the left.
o Moves the cursor to the right.
) Moves from later items {o earlier items in the recall buffer.
) Moves from earlier items to later items in the recall buffer.
End-of-text.

Line feed.

(ETROHM)* | Carriage return.

(CTRUHN)* | Turns on inverse video.

(ETRLH 0 )* | Turns enhancements (inverse video, underlining} off.
(CTRUH(PY* | Turas off underlining.

(T)* | Escape.

*The dash between keys indicates that both keys should be pressed at the same time.

The external keyboard operation with the analyzer is similar to its operation with a computer
except for the following:

-~ SCROLL LOCK and NUM LOCK are fixed and cannof be changed. Pressing (NUM 10CK)
displays the keyboard mode on the analyzer screen. The analyzer will not recogmze the
control characters or function keys.

The keyboard supports a 244 character recall buffer. The longest single item is limited to

243 characters; subsequent characters are ignored. Using the (& Jor keys of the external
keyboard to recall an item does not change the buffer contents. Recalling an item and then
pressing the key does not store a new copy of the item in the recall buffer. If an item
is recalled and then modified, a new copy will be made in the recall buffer. Adding new data
into the keyboard line deletes the oldest data automatically.

When in command mode, the active line will append a semicolon to the keyboard entry if the
line does not end with a semicolon and it is fewer than 243 characters long.
Using the External Keyboard

The following three example procedures demonstrate how to use an external keyboard to enter

a screen title, programming commands, and a prefix. However, a brief procedure on installing
your external keyboard is described first.

External Keyboard Installation

Caution The analyzer must be turned off before connecting an external keyboard to
the spectrum analyzer. Failure to do so may result in loss of factory-installed
“ correction constants.
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1. Turn off the spectrum analyzer.

2. Connect an HP C1405 Option 002 (or Option 003) cable from. the spectrum-analyzer
rear-panel connector EXT KEYBOARD to the HP C1405A Option ABA Keyboard.

3. Press to turn the spectrum analyzer on.
4. The external keyboard is now ready to use for entering a screen title, programming

commands, or a prefix.

To Enter a Screen Tille

1. Type in a screen title using the external keyboard. The entry appears at the top line of the
analyzer display as it is entered.

2. Press on the external keyboard. Pressing moves the characters to the
position on the display for screen title annotation.

Note o view more than 31 characters per line, turn off the time and date display
i by pressing the following keys: {CONFiG),

- (OFF).

To Enter Programming Commands

1. Press on the external keyboard to enter the mode for executing remote comnmands.
2. Type in a programming command (for example, type IP).
3. Press on the external keyboard to execute the command.

Note . Unlike entering a remote programming command using an external controller,
entering the remote programining commands with the external keyboard
ﬁ does not require including the analyzer address. It is also not necessary to

terminate the programming line with a semicolon. However, semicolons are
necessary for separating the programming commands. For example, a program
line is entered via the external controller as: OUTPUT 718;"CF 300MHZ;SP
i1MHZ;". The same program line is entered using the external keyboard as:

CF 300MHZ;SP 1MHZ (ENTER).

After is pressed, the analyzer remains in command mode. To return to the title entry
mode, press {on the analyzer) or (on the external keyboard).

To Enter a Prefix

1. Press on the external keyboard to enter the mode for entering a prefix.

2. Type in the prefix.
3. Press on the external keyboard.
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Analyzer Measurements and Applications

What You'll Learn in This Chapter

This chapter demonstrates analyzer measurement technigues with examples of typical
applications; each application focuses on different features. The measurement procedures
covered. in this chapter are listed below.

m Resolving signals of equal amplitude using the resolution bandwidth function.
m Resolving small signals hidden by large signals using the resolution bandwidth function.

» Increasing the frequency readout resolution using the marker counter {HP 8591A,
HP 8593A, HP 8594A, or HP 8595A only).

m Decreasing the frequency span using the signal track function.
m Peaking signal amplitude using preselector peak (HP 8592B, HP 8593A, or HP 8595A only).

w Tracking unstable signals using signal track and the maximum hold and minimum hold
functions.

) & Comparing signals using delta markers. _
-:—mwmwuwM‘easﬂu%iﬁgmbWwievelwsigﬂ—a&wsmgﬁ%emm—t-i@nﬁr-i-é-e@—ba;m-‘l-widat—h,—a-nd#iéee—a;veragiﬁg.————mw-w~~----- ~——m~
u Identifying distortion products using the RF attenuator and traces. |
» Using the spectrum analyzer as a receiver in zero frequency span.
m Measuring amplitude modulation using the fast Fourier transform function.

w Measuring signals near band boundaries using harmonic lock (HP 8592B and HP 85934, or
HP 8595A only).

» Using the comb generator to perform more accurate frequency measurements (HP 85928
only).

& Stimulus-response measurements using the built-in tracking generator {Option 010 or 011).

a Demodulating and listening to an AM or FM signal (Option 102 or 103 only).

u Triggering on a selected line of a video picture field (Options 101 and 102 or Option 301
only).

s Making a reflection calibration and measurements.
m Using the time-gated spectrum analyzer capability (Option 105 only}.

To find descriptions of specific analyzer functions refer to Chapter 3, “Analyzer Functions”.
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Resolving Signals of Equal Amplitude Using the Resolution
Bandwidth Function

In responding to a continuous-wave signal, a swept-tuned spectrum analyzer traces out the
shape of the spectrum analyzer’s intermediate frequency (IF) filters. As we change the filter
bandwidth, we change the width of the displayed response. If a wide filter is used and two
equal-amplitude input signals are close enough in frequency, then the two signals appear as
one. Thus, signal resolution is determined by the IF filters inside the spectrum analyzer.

The resolution bandwidth (RES BW) function selects an IF filter setting for a measurement.
Resolution bandwidth is defined as the 3 dB bandwidth of the filter. The 3 dB bandwidth

tells us how close together equal amplitude signals can be and still be distinguished from each
other.

Generally, to resolve two signals of equal amplitude, the resolution bandwidth must be less
than or equal to the frequency separation of the two signals. A dip of approximately 3 dB is
seen between the peaks of the two equal signals, and it is clear that more than one signal is
present. See Figure 2-2.

In order to keep the analyzer calibrated, sweep time is automatically set to a value that

is inversely proportional to the square of the resolution bandwidth. So, if the resolution
bandwidth is reduced by a factor of 10, the sweep time is increased by a factor of 100 when
sweep time and bandwidth settings are coupled. (Sweep time is proportional to 1/BWZ.)
For fastest measurement times, use the widest resolution bandwidth that still permits
discrimination of all desired signals. The analyzer allows you to select from 1 kHz to

3 MHz resolution bandwidth in a 1, 3, 10 sequence, plus 5 MHz, for maximum measurement
Hexibility.

Example: Resolve two signals of equal amplitude witk a frequency separation of 100 kHz.

1. To obtain two signals with a 100 kHz separation, connect the calibration signal and a signal
source to the analyzer input as shown in Figure 2-1. (If available, two sources can be used.)

g EEETT
It —1 1]
%3 e

- [ ]

SOURCE =
=0 P8P g gas 8
CAL ouT INPUT 502

S

f

COUPLER S

Figure 2-1. Set-Up for Obtaining Two Signals

2. If you are using the 300 MHz calibration signal, set the frequency of the source 100 kHz

greater than the calibration signal (that is, 300.1 MHz). The a,mphtude of both signals
should be approximately —20 dBm.
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3. On the analyzer, press (PRESET). Set the center frequency to 300 MHz, the span to 2 MHz,
) and the resolution bandwidth to 300 kHz: press (FREQUENCY]) 300 (MHz), (SPAN) 2 (MHz), (BW)
300 (kHz). A single signal peak is visible.

Note When using an HP 8590B or HP 85928 and the signal peak cannot be found,
i increase the span to 20 MHz by pressing 20 (Mdz). The signal should be
ﬁ visible. Press (FEAK SEARCH), (SIGNAL TRACK), then 2 to bring the
signal to center screen. Press to turn the signal track function
off.

4. Since the resolution bandwidth must be less than or equal to the frequency separation of
the two signals, a resolution bandwidth of 100 kHz must be used. Change the resolution
bandwidth to 100 kHz by pressing 100 (kHz). Two signals are now visible as in
Figure 2-2. Use the knob or step keys to further reduce the resolution bandwidth and
better resolve the signals.

REF . dBnm ATTEN 48 dB RES BW
BEAK AUTO MAN
LOG

ég , VID BN
AUTO MAN

RES BW
188 khz \\/H\ VBW/BBW
RATIO

\\ VID AVG
ON  OFF

WA SB ///

SC FC 9 kHz

CORR \ EMI BW

S )
\\_w_ 1282 kHz

EMI 8W
CENTER 302.082 MHz SPAN 2.880 Mhz
#RES BW 1868 kHz VEW 3¢ kHz SWP 24 msec

Figure 2-2. Resolving Signals of Equal Amplitude

As the resolution bandwidth is decreased, resolution of the individual signal is improved and
the sweep time is increased. For fastest measurement times, use the widest possible resolution
bandwidth. Under preset conditions, the resolution bandwidth is “coupled” (or linked) to
Spam.

Since the resolution bandwidth has been changed from the coupled value, a “#” mark
appears next to RES BW in the lower-left corner of the screen, indicating that the resolution
bandwidth is uncoupled. (Also see the key description in Chapter 3.)
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Note To resolve two signals of equal amplitude with a frequency separation of
200 kHz, the resolution bandwidth must be less than the signal separation,

# and resolution of 100 kHz must be used. The next larger filter, 300 kHz,
would exceed the 200 kHz separation and would not resolve the signals.

Resolving Small Signals Hidden by Large Signals Using the
Resolution Bandwidth Function

When dealing with resolution of signals that are not equal in amplitude, you must consider
the shape of the IF filter as well as its 3 dB bardwidth. The shape of the filter is defined
by the shape factor, which is the ratio of the 60 dB bandwidth to the 3 dB bandwidth.
(Generally, the IF filters in this spectrum analyzer have shape factors of 15:1 or less.)

If a small signal is too close to a larger sigzal, the smaller signal can be hidden by the skirt of
the larger signal. To view the smaller signal, you must select a resolution bandwidth such that
k is less than a. See Figure 2-3.

0 —

VARV

Figure 2.3. Resolution Bandwidth Requirements for Resolving Small Signals

The separation between the two signals must be greater than half the filter width of the larger
signal at the amplitude level of the smaller signal.

Example: Resolve two input signals with a frequency separation of 200 kHz and an amplitude
separation of 60 dB.

1. To obtain two signals with a 200 kHz separation, connect the equipment as shown in the
previous section, “Resolving Signals of Equal Amplitude Using the Resolution Bandwidth
Function.”

2. Set the center frequency to 300 MHz and the span to 2 MHz: press {FREQUENCY ) 300 (MHz],
then (G221 2 (W)
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Note When using an HP 8590B or HP 8592B and the signal peak cannot be found,

increase the span to 20 MHz by pressing 20 (mhz). The signal should be
ﬁ visible. Press (PEAK SEARCH), (SIGNAL TRACK], then 2 to bring the

signal to center screen. Press to turn the signal track function
off.

3. Set the source to 300.2 MHz, so that the signal is 200 kHz higher than the calibration
signal. Set the amplitude of the signal to —80 dBm (60 dB below the calibration signal).

. Set the 300 MHz si

al to the reference level by pressing (PEAK SEARCH), {(MKR ->), then

If a 10 kHz filter with a typical shape factor of 15:1 is used, the filter will have 2 bandwidth
of 150 kHz at the 60 dB point. The half-bandwidth (75 kHz) is narrower than the
frequency separation, so the input signals will be resolved.

Y MKA 382.218 MHz
REF -23.7 0Bnm ATTEN 12 d8 4 -23.85 dBm  MARKER
PEAK * CF
1.0G \
by \ MARKER
| SBEF LVL
MARKER \
300.210 MHZ MARKER
} -23 .85 dBm \ =CF §TER
; \ MKR A
> SPAN
o il
SC FC - L MINIMUM
CORR / \ q + MARKER
4 \J‘ 1
T I L
MENU
CENTER 300.000 MMz SPAN 2.087 MHz
RES BW 10 kHz VEBW 1B kHz SWP 50 msec

Figure 2-4, Signal Resolution with a 10 kHz Resoiution Bandwidth

If a 30 kHz filter is used, the 60 dB bandwidth will be 450 kHz. Since the half-bandwidth
(225 kHz) is wider than the frequency separation, the signals most likely will not be resolved.
See Figure 2-5. (To determine resolution capability for intermediate values of amplitude level
differences, consider the filter skirts between the 3 dB and 60 dB points to be approximately
straight. In this case, we simply used the 60 dB value.)
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4 MKR 320.212 MHz

REF -23.7 ¢dBm ATTEN 47 dB o -23.87 dBm  |RES BW
PEAK AUTO MAN
LOG
ig i
VID BW
o/ / \1‘ AUTD MAN
RES BW / \
30 khz [ VBW/RBW
/ | RATIO
I 1
/ \ VID AVE
ON  OFF
\
WA SB /
SC FC / by 8 kHz
CORR \w EMI BW
ﬁﬂinﬁ;ﬂ bi bk Bl Al '
i ¥ ! Rl
120 kHz
EMI BW
CENTER 380.202 MHz SPAN 2. 880 MHz
#AES BW 38 kMz VBW 30 kHz SHP 2@ msec

Figure 2-5. Signal Resolution with a 30 kHz Resolution Bandwidth

Increasing the Frequency Readout Resolution Using the Marker
Counter

Note This application should only be performed using an HP 85914, HP 8593A
# HP 8594A, or HP 8595A.

The marker counter increases the resolution and accuracy of frequency readout. When using
the marker count function, if the bandwidth to span ratio is too small (less than 0. 01},
*DECR SPAN appears in the upper-right corner of the screen.

Example: Increase the resolution and accuracy of the frequency readout on the signal of
interest.

1. Place a marker on the signal of interest. (If you are using the CAL OUT signal, place the |
marker on the 300 MHz calibration signal. Press (FREQUENCY] 300 (Mrz), (SPAN) 100 (Miz),

and (PEAK SEARCH).)

2. Press (MKR), then {ON should be underlined) to turn the marker counter
on. COUNTER and the frequency and amplitude of the marker will appear in the active
function area.

3. Increase the counter resolution by pressing and then
entering the desired resolution using the step eys or the number/units keypad. For
example, press 1 (kdz). The marker counter readout is in the upper-right corner of the
screen. The resolution can be set from 10 Hz to 100 kHz.
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4. The marker counter remains on until turned off. Turn off the marker counter b pressmg
(MKR), then either (until OFF is underlined}) or

& CNTR 388.200 MHz
REF .@ dB8m ATTEN 12 g8 -20.05 dBm  MKPAUSE
PEAK : ON OFF
LOG
32/ MARKER
AMPTD
CNT RESOLN \
1 kHz CNT RES
E ATTE MAN
t PX—PK
| MEAS
WA SB I \
SC FC s
CORR / \
qﬁ??ﬁﬁvLykﬁuvywwmhﬂmguwuvu TN S P Y
MORE
2 of 2
CENTER 308.7 MHz

SPAN 188.8 MHz
RES BW 1 MHZ

VBW 388 kHz SWR 75 msec
Figure 2-6. Using the Marker Counter
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Decreasing the Frequency Span Using the Signal Track Function

Using the spectrum analyzer’s signal track function, you can quickly decrease the span while
keeping the signal at ceater frequency.

Example: Examine a carrier signal in a 200 kHz span.

1. Press [PRESET), tune to a carrier signal, and place a marker at the peak. (If you are
using the CAL OQUT signal, place the marker on the 300 MHz calibration signal. Press
(FREQUENCY}, 300 (MHz], (sPaN], 200 (MHz), and (PEAK SEARCH).)

2. Press and the signal will move to the center of the screen, if it is not already
positioned there (note that the marker must be on the signal). Because the signal track
function automatically maintains the signal at the center of the screen, you can reduce the
span quickly for a closer look. If the signal drifts off of the screen as you decrease the span,
use a wider frequency span.

3. Press (sran], 200 {kHz). The span decreases in steps as automatic zoom is completed. You
can also use the knob or step keys to decrease the span. See Figure 2-7.

Press (SIGNAL TRACK] again to turn off the tracking function.

Note ‘When you are finished with the example, turn off the signal tracking function.
i

v

V4 MKR-TRK 300.3010 MHz
BEF .7 dom ATTEN 10 a8 TEFTEA (SN
PEAK
LOG
;g/ SPAN
zoaM
SEAN
208.2 kHz \ FULL
\ SPAN
1
/ \ ZES0
SPAN
o m
sc FC
CORR / \

CENTER 302.88:5 MHz SPAN 288.9 kHz
RES BR 3 kMz YBW 3 KMz SWP 182 msec

Figure 2-7. After Zooming In on the Signal
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Peaking Signal Amplitude with Preselector Peak

Note This application should only be performed using an HP 8592B, HP 85934, or

HP 8595A.
ﬁ : works in harmonic bands only (bands 1 through 4).

The preselector peak function automatically adjusts the preselector tracking to peak the
signal at the active marker. Using preselector peak prior to measuring a signal yields the
most accurate amplitude reading at the specified frequency. To maximize the peak response
of the preselector and adjust the tracking, tune the marker to a signal and press (AMPLITUDE),

Note maximizes the peak response of the signal of interest, but may
i degrade the frequency response at other frequencies. Use
@ to clear previous preselector-peak values before measuring another

frequency.

Example: Use the knob, step keys, or to place the marker on your signal and

then press The message CAL:PEAKING appears in the active function block
while the routine is working,.

V7 MKR 18.005 GHz
REF .8 ¢Sm ATTEN 12 dB -43.82 dBm [REF LVL
PEAK
LOG
éﬁ, ATTEN
AUTO MAN
AEF LEVEL
.@ dBm SCALE
LOG  LIN
PRESEL
PEAK
VA SB
sC FC el ottt s AN A M A it e spsbpbed,  PRESEL
CORR DEFAULT
MORE
1 of 2
CENTER 18,080 GHz SPAN 2.220 GHz
RES BW 3 MMz VEBW 1 MHz SWe 42 msec

Figure 2-8. Peaking Signal Amplitude Using Preselector Peak
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Tracking Unstable Signals Using Signal Track and the Maximum
Hold and Minimum Hold Functions

The signal track function is useful for tracking unstable signals that drift with time. The
maximum hold and minimum hold functions are useful for displaying modulated signals which
appear unstable, but have an envelope that contains the information-bearing portion of the
signal. '

may be used to track these unstable signals. Use to place

a marker on the highest signal on the display. Use to bring that signal to
the center frequency of the graticule and adjust the center frequency every sweep to bring

the selected signal point back to the center. is a quick way to perform the
(PEAK SEARCH J, {SIGNAL TRACK]), (SPAN] key seq

Note that the primary function of the signal track function is to track unstable signals, not

to track a signal as the center frequency of the analyzer is changed. If you choose to use the
sigral track function when changing center frequency, check to ensure that the signal found by
the tracking function is the correct signal.

Example: Use the signal track function to keep a drifting sié;nal at the center of the display
and monitor its change.

This example requires a modulated signal. An acceptable signal can be easily found by
connecting an anterna to the spectrum analyzer input and tuning to the FM broadcast band
(88 to 108 MHz). Set the spectrum analyzer center frequency for 100 MHz with a span of

20 MHz, an attenuator setting of 0 dB, and reference level setting of approximately ~40 dBm.

Your circumstances may be slightly different, depending on building shielding and proximity
to transmitters,

1. Connect an antenna to the analyzer input.

2. Press (PRESET ), (FREQUENCY ), 100 (Maz), (span), 20 (MHz).

Note Use a different signal frequency if no signal is available at 100 MHz in your

i area.

3. Press (AMPLITUDE), 40 {—d8m),

4. Press (SPAN), , 500 (xnz).
Notice that the signal has been held in the center of the display.

Note If the signal you selected drifts too quickly for the analyzer to keep up with,
# use a wider span.

5. The signal frequency drift can be read from the screen if both the signal track and
marker delta functions are active. Press (SIGNAL TRACK); the

marker readout indicates the change in frequency and amplitude as the signal drifts. (See
Figure 2-9.}
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Y4 MKR A-TRK 28.8 kHz

REF -42.28 dBm #ATTEN @ ¢B -.25 0B MARKER
PEAK NORMAL
LOG , .
gt WMARKER
| DELTA
§ it
MARKER & \ \'ﬁ
28.8 kHz ; MKR CNT
e |1 1RILLN T
T ! u{
u E f‘b“ MKNOISE
_ i ON  OFF
i
TV LR ol
SC £c LN TR MAQK&%S
v [ R THi I
corr (i Wﬁ | WW w OFF
MORE
1 af 2
CENTER 104.8275 MHz SPAN BUZ.@ kHz ‘
RES BW 18 kHz VBW 18 kHz SWP 38 msec

Figure 2-9. Using Signal Tracking to Track an Unstable Signal

The spectrum analyzer can measure the short- and long-term stability of a source. The
maximum amplitude level and the frequency drift of an input signal trace can be displayed
and held by using the maximum-hold function. The minimum amplitude level can be
displayved by using minimum hold {available for trace C only).

You can use the maximum-hold and minimum-hold functions if, for e:iample, you want to
determine how much of the frequency spectrum an FM signal occupies.

Example: Using the maximum-hold and minimum hold functions, monitor the envelopes of a
signal. -

1. Connect an antenna to the spectrum analyzer input.

2. Press (PRESET ), (FREQUENCY ), 100 {MHz), and {3PaN), 20 (MHz).

.+ 0 (Em),
Notice that the signal has been held in the center of the display.

4. Turn off the signal track function by pressing (SIGNAL TRACK]-

. To measure the excursion of the signal, press (TRACEJ, As the signal varies,
maximum hold maintains the maximum responses of the input signal, as shown in
Figure 2-10.

3. Press (AMPLUTUDE), 40 (—dBm)

, 500 (k).

.0‘
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& MKR 104.8813 MHz

REF -4%.2 dBm #ATTEN 8 o -47.04 dBm  CLEAR
PEAK WRITE A
LOG ““’SL‘““M
) i
/ _ HOLD A
SPAN \
5¢8.0 kHz VIEW A
Ty

JW \\‘{1\‘ A BLANK A

v saloyY o

SC FC TRACE
CORR A B C
MORE
1 o0f 3
CENTER 184.8813 MHz SPAN SP@.8 kHz
RES BW 18 kHz VBW 18 kMz SWE 30 msec

Figure 2-10. Viewing an Unstable Signal Using Max Hold A

Arnnotation on the left side of the screen indicates the trace mode. For example, MA SB SC
indicates trace A is in maximum-hold mode, trace B and trace C are in store-blank mode.
(See “Screen Annotation” in Chapter 1.)

“to-select-trave B(Trace Bis selected when B is underlined:)

to place trace B in clear-write mode, which displays the current
measurement results as it sweeps. Trace A remains in maximum-hold mode, showing the
frequency shift of the signal.

7. Press o select trace C (C should be underlined). Pres

C is in the m-hold mode and displays the minimum amplitude o
of the signal.

. Trace
e frequency drift
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] 4 MKR 104 .BE13 Mrz

BEF -43.08 dBm #ATTEN 3 dB -47.94 dBn CLEAR
PEAK WRITE C
LOG S e i
18 ﬁ( I
a8/ M M MIN
f ) HOLD C
I
SPAN ( ‘ \
50@.8 kHz | VIEW C

' : U\MA W h BLANK C
Sl a ol
™) e At
ggggc '! Wrﬂ}ﬂ\ﬁﬁp Wﬂ{/\«\%ﬂﬁé b M , TSACE
il i
il ?WM{ | ?‘Mf"} MORE
CENTER 184.8813 Mz SPAN 5220 Kz tof3

AES BW 10 kHz VBW 18 kHz SWP 33 msec
Figure 2-11. Viewing an Unstable Signal With Max Hold, Clear Write, and Min Hold

) Comparing Signals Using Delta Markers

"""“*"“W“%sinmhwsyeetrumwana:lyzemyauwcaﬁwea;s—ivkyweemwpareifequeﬂcmné—mplimde—diﬁere&ees
between signals, such as radio or television signal spectra. The spectrum analyzer’s delta
marker function lets you compare two mgnals wher both appear on the screen at one time or
when only one appears on the screen.

Example: Measure the differences between two signals on the same display screen.

1. Connect the analyzer’s CAL OUT to the INPUT 50%. Press (PRESET). For the HP 8593A
only, set the center frequency to 900 MHz and the span to 1.8 GHz: press (FREQUENCY),

900 (1e). (S, 1.8 (Si)

The calibration signal and its harmonics appear on the display.
2.P m (PEAK SEARCH) to place a marker at the highest peak on the display. The
: ; PK softkeys move the marker from peak to peak. Press
o move the marker to the 300 MHz calibration signal. See Figure 2-12.

The signal that appears at the left edge of the screen is the spectrum analyzer’s local
oscillator {(LO) and represents 0 Hz.
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4 MKR 311 MHz

REF .2 dBm ATTEN 18 <8 -28.15 dBm MARKER
PEAK > COF
LCB
ég/ MARKEZR
DELTA
NEXT
PEAK
NEXT PK
RIGHT
WA SB
SCg;C i ; W NEXT PK
co L LEFT
e Qwﬁwlvdﬁ&N*JJMJ*““Lﬁd'*ﬂd*ﬁaﬁ+ o v E
PEAK
EXCURSN
CENTER SB2 MHz SPAN 1.829 GHz
RES BW 32 MHZz VBW 4 MHZ SWP 28 msec

Figure 2-12. Placing a Marker on the CAL OUT Signal

o activate a second marker at the position of the first marker. Move

the second marker to another signal peak using the
softkeys or the knob.

- 4. The aniplitide and frequency difference betweet the markers s displayed inthe sctive
function block and in the upper-right corner of the screen. See Figure 2-13.

Press (MKR),
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} 4 MKE A 287 MHz

REF .5 oBm ATTEN 18 dB ~13.43 6B MARKER
PEAK = CF
LOG
;g/ MARKER
o DELTA
MARKER 4
287 MHz NEXT
-13.43 9B o PEAK
NEXT PK
RIGHT
WA S8 i
sC FC ; NEXT PK
CORR Mt L.EFT
Mw el g i e ettt s -
PEAK
EXCURSN
CENTER S88 MRz SPAN 1.800 GHz
RES BW 3 MHz VBW 1 MHz SWP 20 msec

Figure 2-13. Using the Marker Delta Function

softkey also finds and displays the frequency and amplitude difference
between the two highest-amplitude signals. To use this automatic functio

} the local oscillator {LO) signal from the display by pressing (FREQUENCY),
 and turning the knob until the LO signal at 0 Hz is off the screen. Press (MEAS/USER)

See Figure 2-14.

Ve MKR A 821 MHz
REF .0 dBm ATTEN 18 dB -7.28 d8  MABKER
PEAK > CF
LG
;g/ =
DELTA
MARKER 1a
571 MH3 NEXT
~7.28 d8 PEAK
NEXT PK
RIGHT
WA SB
sC FC w NEXT PK
coan W ¥ LEFT
A e el e
PEAK
EXCURSN
START 48 MHz STOP 1.778 GHz
RES BW 3 MMz VEW % MHz SWF 2¢ msec

Figure 2-14. Using the Delta Meas Function
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The frequency and amplitude differences between the signals appear in the active function
block. In addition, the softkeys accessed by appear on the screen.

Example: Measure the frequency and amplitude difference between two signals that do not

appear on the screen at one time. (This technique is useful for harmonic distortion tests when

narrow span and narrow bandwidth are necessary to measure the low-level harmonics.)

1. Connect the analyzer’s CAL OUT to the INPUT 500 (if you have not already done so).
Press (PRESET), (FREQUENCY ), 300 (Miz), (SPAN) and the step down key ({¥_)) to narrow the
frequency span until only one signal appears on the screen.

2. Press to place a marker on the peak.

3. Press | o identify the position of the first marker.

4. Press to activate center frequency. Turn the knob clockwise slowly to adjust
the center frequency until a second signal peak is placed at the position of the second
marker. It may be necessary to pause occasionally while turning the knob to allow a sweep

to update the trace. The first marker remains oxn the screen at the amplitude of the first
signal peak.

Note Changing the reference level changes the marker delta amplitude readout.

v

The annotation in the upper-right corner of the screen indicates the amplitude and frequency
difference between the two signals. See Figure 2-15.

—To turnthe markers-off; press- (MR} and

z MKR 4 300.0 MHz
REF .2 dBm ATTEN 10 dB -13.33 d8  MARKER
PEAK » OF
LOG
ég/ MARKER
ry DELTA
CENTER
5378 MHz NEXT
K PEAK
' NEXT PK
RIGHT
WA SB
St FC NEXT BX
CoRR LEFT
NN VPR TR N R I N AN AL At
PEAX
EXCURSN
CENTER 587.5 MHz SPAN 538.0 MMz
RES BW 3 MHz VBW 1 MMz SWP 28 msec

Figure 2-15. Frequency and Amplitude Difference Between Signals
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Measuring Low-Level Signals Using Attenuation, Video Bandwidth,
and Video Averaging

Spectrum analyzer sensitivity is the ability to measure low-level signals and is limited by the
noise generated inside the spectrum analyzer. The spectrum analyzer input attenuator and
bandwidth settings affect the sensitivity by changing the signal-to-noise ratio. The attenuator
affects the level of a signal passing through the instrument, whereas the bandwidth affects the
level of internal noise without affecting the signal. In the first two examples in this section,
the attenuator and bandwidth settings are adjusted {o view low-level signals.

If, after adjusting the attenuation and resolution bandwidth, a signal is still near the noise,
visibility can be improved by using the video-bandwidth and video-averaging functions, as
demonstrated in the third and fourth examples.

Example: If a signal is very close to the noise floor, reducing input attenuation brings the
signal out of the noise. Reducing the attenuation to 0 dB maximizes signal power in the
analyzer.

Note The total power of all input signals at the analyzer must not exceed the -
[ maximum power level for the analyzer.

L

1. Connect an antenna to the spectrum analyzer input. Press (PRESET).

2. Reduce the frequency range to view a low-level signal of interest. Fi
frequency span from 88 MHz to 108 MHz by pressing (FREQUENCY),

arrow the

83 (1Hz),

h Fale M WA |
LA fiikury i

3. Place a marker on the low-level signal of interest. Press and use the knob to position
the marker at the signal’s peak.

4. Place the signal at center frequency by pressing

5. Reduce the span to 10 MHz. Press (SPAN), and then use the step-down key (). See
Figure 2-16.
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REF .2 ¢Bm ATTEN 12 dB -56.91 ¢Ba
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WA S5 ‘ \
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CENTER 181.75 MHz SPAN 10.00 MHz
RES BW 188 kHz VBW 3% kHz SWE 22 msec

Figure 2-16. Low-Level Signal

6. Press (AMPLITUDE), Press the step-up key ((A )} once to select 20 dB

attenuation. Increasing the attenuation moves the noise floor closer to the signal.

A “4” mark appears next to the ATTEN annotation at the top of the display, indicating the

e 4 1 1 1o
[RS8 K8 M- ARG X AW e A R A e S iAo

7. To see the signal more clearly, press 0 . Zero attenuation makes the signal more
visible. (As a precaution to protect the spectrum analyzer’s input mixer, 0 dB RF
attenuation can be selected only with the number/units keypad.}
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REF ~16.2 dBm #ATTEN @2 dB ~55.44 dBmn PEF LVL
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Figure 2-17. Using 0 dB Attenuation

al 1, increase the RF attenuation to protect

so that AUTO is underlired or press

Before connecting other signals to th
the analyzer’s input mixer: press

AUTO COUPLE J,

Example: The resolution bandwidth can be decreased to view low-level signals.

1. As in the previous example, connect an antenna to the analyzer input. Set the analyzer to
view a low-]Jevel signal.

2. Press (BW), (). The low-level signal appears more clearly because the noise level is
reduced. See Figure 2-18.
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éy MKR 121,73 MHz

REF .2 dBm ATTEN 10 B -50.48 dBm  [RES BN
PLAK AUTO MAN
L0G
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CORR \ EMI BW
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[ .V pdoandd bmimnad  EwT BW
CENTER 181.73 MHz SPAN 12.83 MHz
#RES BW 30 kHz VBW 30 kHz SWP 33 msec

Figure 2-18. Decreasing Resolution Bandwidth
A “#" mark appears next to the RES BW annotation at the lower-left corner of the screen,
indicating that the resolution bandwidth is uncoupled.

As the resolution bandwidth is reduced, the sweep time is increased to maintain calibrated

datax

Example: The video-filter control is useful for noise measurements and observation of low-level
signals close to the noise floor. The video filter is a post-detection low-pass filter that smooths
the displayed trace. When signal responses near the noise level of the analyzer are visually
masked by the noise, the video filter can be narrowed to smooth this noise and improve the
visibility of the signal. (Reducing video bandwidths requires slower sweep times to keep the
analyzer calibrated.)

Using the video bandwidth function, measure the amplitude of a low-level signal.

1. As in the first example, connect an antenna to the analyzer input. Set the analyzer to view
a low-level signal.

2. Narrow the video bandwidth by pressing and the step-down key

((3)). This clarifies the signal by smoothing the noise, which allows better measurement
of the signal amplitude.

A “§£” mark appears next to the VBW annotation at the bottom of the screen, indicating
that the video bandwidth is not coupled to the resolution bandwidth.

Instrument preset conditions couple the video bandwidth to the resclution bandwidth
so that the video bandwidth is equal to or narrower than the resolution bandwidth. If
uncoupled when video bandwidth is the active function, pressing
(so that AUTO is underlined) recouples the bandwidths. See
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Note The video bandwidth must be set wider than the resclution bandwidth when

; measuring impuise noise levels.
¥4 MKR 181.80 MHz
REF .2 dBm ATTEN 12 dB : -63.23 dSm  QES BW
PEAK AUTO MAN
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Figure 2-19. Decreasing Video Bandwidth

Example: If a signal level is very close to the noise floor, video averaging is another way to
make the signal more visible.

Note The time required to construct a full trace that is averaged to the desired
degree is approximately the same when using either the video-bandwidth or
ﬁ the video-averaging technique. The video bandwidth technique completes the

averaging as a slow sweep is taken, whereas the video averaging technique
takes many sweeps to complete the average. Characteristics of the signal
being measured such as drift and duty cycle determine which technique is
appropriate.

Video averaging is a digital process in which each trace point is averaged with the previous
trace-point average. Selecting video averaging changes the detection mode from peak to
sample. The result is a sudden drop in the displayed noise level. The sample mode displays
the instantaneous value of the signal at the end of the time or frequency interval represented
by each display point, rather than the value of the peak during the interval. Sample mode is
not used to measure signal amplitudes accurately because it may not find the true peak of the
signal. '

Video averaging clarifies low-level signals in wide bandwidths by averaging the signal and the
noise. As the analyzer takes sweeps, you can watch video averaging smooth the trace.

1. Position a low-level signal on the spectrum analyzer screen.
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2. Press (TRACE), When ON is underlined, the
video-averaging ti ging routine smooths the trace, low-level
signals become more visible. VID AVG 100 appears in the active function block.

The number represents the number of samples (or sweeps) taken to complete the averaging
routine.

r of samples, use the number/units keypad. For example, press
so that ON is underlined), 25 Turn video averaging off and on

(OFF), (ON).

The number of samples equals the number of sweeps in the averaging routine.

again by pressing

During averaging, the current sample appears at the left side of the graticule. Changes in
active functions settings, such as the center frequency or reference level, will also restart the
sampling. The sampling will also restart if video averaging is turned off and then on again.

Once the set number of sweeps has been completed, the analyzer continues to provide a
running average based on this set number.

Y4 MKR 181.73 MHz
REF .3 dBm ATTEN 1P dB ~6.28 6Bm  VID AVG
SMPL ON  OFF
LOG
QS, DETECTCR
: SAMPL PK
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25 NORMCFZE
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AVE NORMLIZE
2% A POSITION
o s I
sC FC A €==> B
CoRm \
1
{
MORE
N AN J L _rk_J L 2 of 3
CENTER 121.73 MHz SPAN $£0.22 MMz
RES BW 100 kHz VBW 32 kHz SHP 20 mesc

Figure 2-20. Using the Video Averaging Function
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Identifying Distortion Products Using the RF Attenuator and Traces

Distortion from the Analyzer

High-level input signals may cause spectrum analyzer distortion products that could mask the
real distortion measured on the input signal. Using trace B and the RF attenuator, you can
determine which signals, if any, are internally generated distortion products.

Example: Using a signal from a signal generator, determine whether. the harmonic distortion
products are generated by the spectrum analyzer.

1. Connect a signal generator to the analyzer’s INPUT 50Q2. Set the signal generator
frequency to 200 MHz and the amplitude to 0 dBm.

Set the center frequency of the spectrum analyzer to 400 MHz and the span to 500 MHz:

press (FREQUENCY), 400 (MHz), (sPAN) 500 (MHz). The signal shown in Figure 2-21 produces
harmonic distortion products in the spectrum analyzer’s input mixer.

& .
REF .2 dBn ATTEN 12 d8 [SPaN
PEAK _
LOG
12
SPAN
aB/ 200M
SPAN
502 |a MHz FULL
SEAN ——
ZERD
| SFAN
P W N LT WMWWWNW\MWJ,WW
SC FC
comR
CENTER 480.8 Mz SPAN 598.0 MHz
BES BW 3 MHz VEW 1 MHz SWP 20 msec
Figure 2-21. Harmonic Distortion
2. Change the span to 200 MHz: press (SPaN), 200 (MHz).
3. Change the attenuation to 0 dB: press (AMPLITUDE), 0 (@B8m)-

4. To determine whether the harmonic distortion products are generated by the spectrum
analyzer, first save the screen data in trace B.

Press (TRACE), (until trace B is underlined), then
the trace to update (two sweeps) and press :VIEW B., (PEAK SEARCH), | . The
analyzer display shows the stored data in trace B and the measured data in trace A.

5. Next, increase the RF attenuation by 10 dB: press
step-up key ((Ca)) once. (See Figure 2-22.)
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Figure 2-22. RF Attenuation of 10 dB

6. Compare the response in trace A to the response in trace B. If the distortion product
decreases as the aftenuation increases, distortion products are caused by the analyzer’s
input mixer.

_—_~———--’}.‘«he«»ca:sa;ge—:i—n—tmhe—da's—%eﬂ-ien—predﬁc%—is—s—hﬁwzn%’y—t-he”ma;rk«erée}taﬁvaiﬂer_'ﬂre—lﬁghﬂevé e

signals causing the overload conditions must be attenuated to eliminate the interference
caused by the internal distortion.

If the responses in trace A and trace B differ, as in Figure 2-22, then attenuation is required.
If the distortion is not caused internally, there is no change in the signal level. For example,

the signal amplitude in Figure 2-23 is not high enough to cause internal distortion in the
analyzer.
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Figure 2-23. No Harmonic Distortion

Third-Crder intermodulation Distortion

Two-tone, third-order intermodulation distortion is a common problem in communication
systems. When two signals are present in a system, they can mix with the second harmonics
to the original signals. These distortion products are generated by system components such as

amplifiers and mixers.

Example: Test a device for third-order intermodulation. This example uses two sources, one
set to 300 MHz and the other to approximately 301 MHz. (Other source frequencies may be
substituted, but try to maintain a frequency separation of approximately 1 MHz.)

1. Connect the equipment as shown in Figure 2-24.
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Figure 2-24. Third-Order Intermodulation Equipment Setup

2. Set one source to 300 MHz and the other source to 301 MHz for a frequency separation

of 1 MHz. Set the sources equal in amplitude (in this example, the sources are set to
-5 dBm).

3. Tune both signals onto the screen by setting the center frequency between 300 and

301" MHEz. Thex, usiig the Xuob, ceiter the two Signals on the display. Reduce the ___m_.
frequency span to § MHz for a span wide enough to include the distortion products on the
screen. To be sure the distortion products are resolw: 1ce the resolution bandwidth

until the distortion products are visible. Press (Bw), and then use the step-down
key ((¥)) to reduce the resolution bandwidth until the distortion products are visible.

4. ¥or best dynamic range, set the mixer input level to —40 dBm and move the signal to the
reference level: press (AMPLITUDE), 40 (=dBm)}.

The analyzer automatically sets the attenuation so that a signal at the reference level will
be a maximum of —40 dBm at the input mixer.

5. To measure a distortion product, press to place a marker on a source signal.
To activate the second marker, press Using the knob, adjust the second

marker to the peak of the distortion p ‘beside the test tone. The difference
between the markers is displayed in the active function block.

To measure the other distortion product, press (PEAK SEARCH), This places a
marker on the next highest peak, which, in this case, is the other source signal.

difference between this test tone and the second distortion product, press

and use the knob to adjust the second marker to the peak of the second
distortion product. (See Figure 2-25.)
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Figure 2-25. Measuring the Distortion Product

) Using the Analyzer As a Receiver in Zero Frequency Span

'MWSWCWTIm‘maﬂ“y'ZEfmt?mrﬁxedrmmﬂﬂemmmmmﬁwmmm- F—

can be used to recover modulation on a carrier signal.

Center frequency in the swept-tuned mode becomes the tuned frequency in zero span. The
horizontal axis of the screen becomes calibrated in time, rather than frequency. Markers
display amplitude and time values.

The following functions establish a clear display of the video waveform:

m Trigger stabilizes the waveform trace on the display by triggering on the modulation
envelope. If the signal’s modulation is stable, video trigger synchronizes the sweep with the
demodulated waveform.

m Linear mode should be used in amplitude modulation (AM) measurements to avoid
distortion caused by the logarithmic amplifier when demodulating signals.

® Sweep time adjusts the full sweep time from 20 ms (20 us in zero span with Option 101), to
100 s. The sweep time readout refers to the full 10-division graticule. Divide this value by
10 to determine sweep time per division.

w Resolution and video bandwidth are selected according to the signal bandwidth.

Each of the coupled function values remains at its current value when zero span is activated.
Video bandwidth is coupled to resolution bandwidth. Sweep time is not coupled to any other
function. -
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Example: View the modulation waveform of an AM signal in the time domain.

1. To obtain ar AM signal, you can either connect an antenna to the analyzer input and tune
to a commercial AM broadcast station or you can connect a source to the analyzer input
and set the percent modulation of the source. (If a headset is used used with the VIDEO
OUT connector, the spectrum analyzer will operate as a radio.)

2. First, center and zoom in on the signal in the frequency domain. (See “Decreasing the
Frequency Span Using the Signal Track Function.”) Be sure to turn off the signal track
function, since the signal track function must be off for zero span. See Figure 2-26.
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CORR / EMI BW
A PEEPY. 'Y .k
Vi A M Bl M;‘W|\‘ ‘ﬂl‘ ¥
r‘ 128 kHz
EMI BW
CENTER 322.88 MHz SPAN 20.00 MHz
#RES BN 4 MHz VEW 300 kHz SWP 20 msec

Figure 2-26. Viewing an AM Signal

3. To demodulate the AM, press (Bw). Increase the resolution bandwidth to include both
sidebands of the signal within the passband of the spectrum analyzer.

4. Next, position the signal peak near the reference level and select a linear voltage display.

Press and change the reference level, then press
LIN.

5. To select zero span, either press (SPAN}, 0 OT press See Figure 2-27. If the
modulation is a steady tone (for example, from a signal generator), use video trigger to
trigger on the waveform and stabilize the display. Adjust the sweep time to change the
horizontal scale.

Use markers and delta to measure time parameters of the waveform.
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Figure 2-27. Measuring Modulation In Zero Span

Measuring Amplitude Modulation with the Fast Fourier Transform
Function

The fast Fourier transform (FFT) function of the spectrum analyzer allows measurements of
amplitude modulation (AM). FFT transforms demodulated AM data from the time domain
(zero span) to the frequency domain. The FFT function calculates the magnitude of each
frequency component from a block of time-domain samples of the input signal. The FFT
function is commonly used to measure AM at rates that cannot be measured in the normal
frequency domain. The FFT is a post-detection fast Fourier transform function and cannot be
used to resolve continuous wave or carrier signals.

The FFT function requires a specific analyzer setup. First, an AM signal is demodulated in
the time domain. In order to do this, the resolution bandwidth is widened to include the
signal sidebands within the passband of the spectrum analyzer. Next, zero span is selected so
that the spectrum analyzer operates as a fixed-tuned receiver. Tuning is centered about the
AM carrier.

When (MEAS/USER] is pressed, the function sets sample-detection mode and takes a
sweep to obtain a sample of the input signal. Then the spectrum analyzer executes a series of
computations on the time data to produce the frequency-domain results.

Note After the FFT function is used, the markers are still in FFT mode for use in
1 evaluating data. Turn off the markers before attempting to use them in the
@ normal fashion.
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Example: Measure the sidebands on a signal, using the fast Fourier transform function. -

1.

1

. Press

. Change the amplitude scale to linear by pressing (AMPLITUDE}, then

. Press

Connect a signal generator to the analyzer’s INPUT 500. Adjust the signal generator to
produce an AM signal. (For example, set the modulation rate to 60 Hz.)

. Center the signal on the frequency scale of the analyzer screen. For the HP 8593A,

decrease the span to 200 kHz.

. Press 3 (kHz). The resolution bandwidth should be about 10 times greater than the

highest modulation frequency of interest. {In this case, the fourth harmonic of 60 Hz is
240 Hz.)

, 1 (fiz). The video bandwidth should be about two times
greater than the highest modulation frequency of interest. If the video bandwidth is too

large, “alias” signals may appear in the FFT when signals above the highest modulation
frequency of interest are present.

that LIN is underlined.

nd turn the knob to change the reference level, placing the signal peak
two divisions of the screen. The signal must be below the reference level.

Press (sPan), 0 (Hz). The spectrum analyzer now operates as a fixed-tuned receiver.

within

. See Figure 2-28, which shows maximum modulation frequency (fm) in Hz versus

sweep time (Ts) in seconds. Set the sweep time less than Ts(max) for that maximum
modulation frequency (fm} including the harmonics of the signal. The upper curve relates
the sweep time to the maximum modulation frequency that can be observed (that is, the
modulation frequency represented by the right edge of the graticule). The lower curve

represents the modulation frequency ome division fromi the leftside of the graticule:
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Figure 2-28. Maximum Modulation Frequency versus Sweep Time

Set the sweep time to fall in the shaded area between the two lines and closer to the
lower line to avoid the effects of aliasing. Note that the upper line (marked “fm AT 10th
DIVISION”) represents sampling at exactly the Nyquist rate, and some aliasing may

be seen when a value for sweep time is close to the upper line. {Frequencies greater

than the maximum modulation frequency for a specific sweep time will not be displayed
accurately.) Press to set the sweep time according to the figure. (For a right edge
graticule limit of 250 Hz, use 800 ms.)

8. Press (SAVE), INTRNL should be underlined), and
then 2 to save the current analyzer settings in instrument s urernent is

repeated later, retrieve the analyzer settings with (RECALL), , and 2.
Note If you want to prevent the analyzer from taking a sweep before executing the
ﬁ FFT function, place trace A in the view mode.

. The spectrum analyzer performs a fast Fourier
omain data appears on the screen.

9. Press (MEAS/USER) and

transform. The frequency-

10. A marker is automati the carrier at the 0 Hz reference (at the left edge of

the graticule). Press Ma and turn the knob to the modulation to determine
the frequency and amphtude difference from the carrier. See Figure 2-29.
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Figure 2-29. Using the FFT Function

The results of the FFT function are displayed on the analyzer screen. The carrier appears
at the left edge of the graticule with the modulation sidebands, and any distortion
appearing along the horizontal graticule. The left edge of the graticule represents 0 Hz
relative to the carrier. The right edge represents the maximum FFT frequency calculated

(2506 Hz), which is 200 divided by the sweep time. (See Figure 2-29.) The amplitude
relationships among the carrier, sidebands, and distortion components are the same as

they would be if the components were displayed with swept-tuned operation in log mode,
10 dB per division.

Note The graticule annotation describes the settings before the FFT (linear mode,
center frequency 300 MHz, span 0 Hz), and the marker annotation describes

ﬁ the settings after the FFT (log mode, signal at 60 Hz, maximum frequency is
250 Hz).

11. Press (MKR),

o turn off markers before proceeding with other tests.

Note I the markers are not turned off after using
4 expected in other settings.

v

they will not work as

12. To repeat the test, you must first clear the screen data by pressing and
. Recall the instrument state by pressing
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| Measuring Signals Near Band Boundaries Using Harmonic Lock

Note This application should only be performed using an HP 8592B, HP 8583A, or

ﬁ HP 8535A.

When measuring signals at or near a band crossing, use the lowest band having a specified
upper frequency limit that will include the signal of interest. See Table 1-3 in the Installation
and Verification Manual for your instrument for harmonic band specifications. Using harmonic
lock, and choosing the lowest possible band to analyze a signal, ensures the best specified
measurement accuracy.

To lock onto a specific harmonic, press so that ON is
underlined), or select a band (see Table 1-3 in Chapter 1 of the Installation and Verification
Manual for your instrument for band specifications). After setting the harmonic lock, only
center frequencies and spans within the frequency band of the harmonic may be entered. The
span is automatically reduced to accommodate a center frequency specified near the end of the
band range.

Example:
1. Connect 100 MHz COMB OUT to the analyzer input.
2. Press and then the following keys:

\, o)
/ (FREQUENCY) 3 (GHz) _ __ .
(span]} 350 (mHz) ;
(ON)
3. Place a marker on the farthest peak to the left by using the key.
4. Press o show the frequency and

ampli

You will see three comb teeth on your display. The analyzer is locked in band 1 and will
not allow multiband sweeps. See Figure 2-30.
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Figure 2-30. Using Harmonic Lock

5. To see a multiband sweep, press the {ollowing keys:

MKR
(OFF)

6.

7. to place a marker on the farthest peak to the
right. The marker readout dlsplays the frequency and amplitude difference between the two
comb teeth. See Figure 2-31.

Note The comb frequencies have a 100 MHz spacing.

¥
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Figure 2-31. Harmonic Locking Off

Using the Comb Generator to Perform More Accurate Frequency

Measurements
Note This application should only be performed using an HP 8592B.
i

v

The spectrum analyzer has a built-in comb generator that can be connected temprorarily to
verify frequency accuracy. To identify a signal with the best frequency accuracy provided by

the analyzer, use |

Example:

1. Set the analyzer to a state where your signal is displayed in a span >17 MHz and
<400 MHz. The span should be wide enough to include a comb tooth; however, the

narrowest span assures the best accuracy.

In Figure 2-32, the known signal is 4050.0 MHz, and is measured as being 4050.8 MHz.
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Figure 2-32, Measuring an Input Signal

2. Disconnect the input signal, and connect the 100 MHz COMB OUT to the analyzer input.
3. Press (ON), then The marker is

activated and the menu for the correct to comb routine is di . The message SET
~—————WARKER-ON-COMB-TOOTH THEN PRESS-CONTINVE SOFTKEY-TO-CORRECT FREG-OFPST is-displayed:—— - -
See Figure 2-33. :

4.

or use the knob to place the
marker on the comb tooth that is nearest to the location of the input signal.
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Figure 2-33. Using the Correct to Comb Function

Y.

or you may end the routine at this point by pressing :

the analyzer automatically calculates and puts in a frequency
et in the analyzer is automatically set for the best accuracy

available in the current span and center frequency.

7. Reconnect the input signal and use the marker to read the corrected frequency.

The frequency offset is displayed at the bottom center of the screen. The known signal is
measured as being 4050.0 MHz. See Figure 2-34.
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Figure 2-34. Frequency Readout with a Frequency Offset

Ngote If you change the center frequency or span, you must recorrect the frequency.
i Note that the analyzer’s frequency offset has been used to help calibrate the
ﬁ display, and remember {o reset the offset before making other measurements.

To clear the offset, use or press the key.

Note  For center frequencies less than 50 MHz, the local oscillator can be used as a
referenced signal rather than a comb tooth to obtain better accuracy.
ﬁ The Correct-to-Comb function is recommmended for spans 17 to 400 MHz, and

is not useable in multibands. Refer to Table 1-3 for more information.

When using in band 0, 20 dB of attenuation or greater
should be used; otherwise the comb generator’s power level overloads the first
converter.
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Stimulus-Response Measurements

Note This application should only be performed using an HP 85%0B or HP 8391A
i with Option 010 or 011, or using an HP 8593A, HP 85944, or HP 8595A with
g Option 010.

What Are Stimulus-Response Measurements?

Stimulus-response measurements require a source to stimulate a device under test (DUT), a
receiver to analyze the frequency-response characteristics of the DUT, and, for return-loss
measurements, a directional coupler. Characterization of a DUT can be made in terms of its
transmission or reflection parameters. Examples of transmission measurements include flatness
and rejection. A reflection measurement is return loss.

A spectrum analyzer combined with a tracking generator forms a stimulus-response
measurement system. With the tracking generator as the swept source and the spectrum
analyzer as the receiver, operation is analogous to a single-channel scalar network analyzer. A
narrow-band system has a wide dynamic measurement range, but the tracking generator’s
output frequency must be made to precisely track the spectrum analyzer’s input frequency.
This wide dynamic range will be illustrated in the following example. Figure 2-35 shows the
block diagram of a spectrum-analyzer and tracking-generator system.

SPECTRUM ANALYZER

F5 FiF
AN ¢ i
! IF AMP VIDEC E
CuT : AMP
L |
o ——= |

—— - — - — '

TRACKING GENERATOR

N N

Figure 2-35. Block Diagram of a Spectrum-Analyzer/Tracking-Generator Measurement System
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Spectrum Analyzer Functions Used

The procedure below describes how to use the built-in tracking generator system of the

HP 8591 A Option 010 Spectrum Analyzer to measure the rejection of a low-pass filter—

a type of transmission measurement. IHustrated in this example are the functions in the
tracking-generator menu, such as adjusting the tracking-generator output power, source
calibration, and normalization. Conducting a reflection measurement is similar and will not
be covered. Refer to the HP Spectrum Amnalyzer Seminar, or Application Note 150-7, for more
information.

Stepping Through the Measurement

There are four basic steps in performing a stimulus-response measurement, whether it be a
transmission or reflection measurement: set up the spectrum analyzer settings, calibrate,
normalize, and measure.

1. If necessary, perform the self-calibration routine for the tracking generator described in
“Performing the Tracking Generator Self-Calibration Routine” in Chapter 1.

2. To measure the rejection of a low-pass filter, connect the equipment as shown in
Figure 2-36. This example uses a filter with a cut-off frequency of 300 MHz as the DUT.

SPECTRUM ANALYZER

e s We ek e e wma e M e e e W A Mle b e e e mmm

e W sl e e e e wee e wen we emm s

Figure 2-36. Transmission Measurement Test Setup

3. Activate the tracking generator menu by pressing and

To activate the tracking-generator power level, pres
ON is underlined. See Figure 2-37.

Caution Excessive signal input may damage the DUT. Do not exceed the maximum
# power that the device under test can tolerate.
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Note This note applies only to an HP 8591A with Option 010 or 011.

i To reduce ripples caused by source return loss, use 10 dB or greater tracking
% generator output attenuation. Tracking generator output attenuation
is normally a function of the source power selected. However, it may be
controlled by Refer to Table 1-2 in the Installation

nstrument for more information on the
relationship between source power and source attenuation.

Output attenmation is not available when using an HP 85%0B, HP 8593A,
HP 8594A, or HP 8595A, therefore, an external attenuator must be used.
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Figure 2-37. Tracking-Generator Output Power Activated

4. Put the sweep time of the analyzer into stimulus-response auto-coupled mode by pressing

: then . - until SR is underlined. In stimulus-response mode,
the auto-coupled sweep ally much faster for swept-response measurements.
Note In the stimulus-response mode, the Q (reactance versus resistance) of the
DUT can determine the fastest rate at which the analyzer can be swept. To
ﬁ determine whether the analyzer is sweeping too fast, slow the sweep time and

note whether there is a frequency or amplitude shift of the trace. Continue to
slow the sweep time until there is no longer a frequency or amplitude shift.

5. Since we are only inferested in the rejection of the low-pass filter, tune the spectrum
analyzer's center frequency so that the rolloff of the filter comprises the majority of the
trace on the display (see Figure 2-38).
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Figure 2-38. Spectrum Analyzer Settings According to the Measurement Requirement

6. Decrease the resolution bandwidth to increase sensitivity, and narrow the video bandwidth
to smooth the noise. In Figure 2-39, the resolution bandwidth has been decreased to
10 kHz.
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Figure 2-39. Decrease the Resolution Bandwidth to Improve Sensitivity

Adjusting the resolution bandwidth may result in a decrease in amplitude of the signal.
This is known as a tracking error. Tracking errors occur wher the tracking generator’s
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output frequency is not exactly matched to the input frequency of the spectrum analyzer.
Tracking errors are most notable when using narrow resolution bandwidths. Tracking
error can be compensated manuvally or automatically. In narrow bandwidths, the

manual method of adjusting the tracking is usually faster than the automatic tracking

To compensate for the tracking error automatically, press

REF .0 dBm ATTEN 12 dB SAC PWR
PEAK ON  OFF
LOG
jg/ TRACKING
g PEAK
SAC TRACK ADJ
5183 MAN TEK
ADJUST
EWE SWP
ON  CFF

WA S8 \
SC FC
CORR \

\k«_ MORE

1 af 2
CENTER 443.6 MHz SPAN S02.8 MMz
#RES BW 18 kHz VBW 1@ kHz SWF B msec

Figure 2-40. Manual Tracking Adjustment Compensates for Tracking Error

Note If the automatic tracking routine is activated in a narrow resolution
i bandwidth, it usually is not necessary to use the tracking adjust again when
% increasing the resolution bandwidth.

7. To make a transmission measurement accurately, the frequency response of the test system
must be known. To measure the frequency response of the test system, connect the cable
(but not the DUT) from the tracking genera utput to the analyzer input. Press

so B is underlined), . The frequency
response of the test system is now stored in trace B.

8. To normalize, reconnect the DUT to the analyzer. Press "

, until ON is underlined. Press to activate the
display line. This display line marks the normalized reference position, or the position
where 0 dB insertion loss (transmission measurements) or 0 dB return loss (reflection
measurements) will normally reside. Using the knob results in a change in the position of
the normalized trace, within the range of the graticule.
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Normalization eliminates the frequency response error of the test system. When
normalization is on, trace math is being performed on the active trace. The trace math
performed is trace A minus trace B plus the display line, with the result placed into trace
A. Remember that trace A contained the measurement trace, trace B contained the stored
calibration trace, and DL (display line) represents the normalized reference position. Note
that the units of the reference level, dB, reflect this relative measurement.

REF .2 dBam ATTEN 18 ¢B VID AVG
PEAK ON  OFF
.06 Y
18 -
.y DETECTOR
SAMBL, f’_ﬁ(_
DISPLAY LINE
S -6.6 dB NOAMLIZE
N QFF
~5.6 ""'D“"" ©
dB
NORMLIZE
POSITION
WA-SB \
SC FC A €--> B
CORR \
-
[ et MORE
2 ocf 3
CENTER 443.8 MHz SRAN 5B2.2 MHz
] ] g gw iﬂ f/iulz \.IE!'-|I 1(3 lr'_l: Q'wp EE ME 8L

Figure 2-41, Normalized Trace

9. To measure the rejection of the filter at a given frequency, press (MKR), and enter the
frequency. For example, enter 350 MHz. The marker readout displays the rejection of the
filter at 350 MHz (see Figure 2-42).
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V4 MKR 349.9 MHz

AEF .8 dBm ATTEN 1% OB ~18.64 08 |MARKER
PEAK NORMAL
LOG <
10
a8/ MARKER
DELTA
MARKER
348.8 MHz
bt ~1B.64 o8B
-5.85
iz
MKNDISE
ON  OFF
WA-SB
SC FC MARKERS
CORR \\\ oFF
AN
R
MORE
- 1 of 2
CENTER 443.6 MHz SPAN 508.0 MHz
#RES BW 18 kHz VBW 18 kHz SWP 5@ msec

Figure 2-42. Measure the Rejection Range with Delta Markers

Tracking Generator Unleveled Condition

When. using the tracking generator, the message TG UNLVL m.
message indicates that the tracking generator source power

The TG UNLVL

be-maintained-at-the-user-selected-level-during-some-portion-o:
condition exists at the beginning of the sweep, the message will be d.tspia,yed zmmedxa,tely
If the unlevel condition occurs after the sweep begins, the message will be displayed after
the sweep is completed. A momentary unlevel condition may not be detected when the
sweep time is small. The message will be cleared after a sweep is completed with no unlevel
conditions.

The unlevel condition may be caused by any of the following:

m Start frequency is too low or the stop frequency is too high. The unlevel condition is likely
to occur if the true freguency range exceeds the tracking generator frequency specification
(especially the low frequency specification). The true frequency range being swept may be
significantly different than the start or stop frequency annotations indicate, depending on
other spectrum-analyzer setiings, especially the span (see Table 1-1 in the Installation and
Verification Manual for your instrument). For better frequency accuracy, use a narrower
span.

¥ Tracking peak may be required (use

W Source attenuation may be set incorrectly (select
setting).

(AUTO) for optimum

B The source power may be set too high or too low, use

Analyzer Measurements and Applications 2-45



Demodulating and Listening to an AM or FM Signal

Note This application should only be performed using an HP 8591A, HP 85934,

i HP 8594A, or HP 8595A with Option 102 or 103.

The functions listed in the menu under
information displayed on the spectrum analyzer. Simply place a marker on a signal of interest,

aliow you to demodulate and hear signal

activate AM or FM demodulation, and then listen.

Example:

1
2.

. Place a marker on the signal of interest by usi

. Press

Connect an antenna to the spectrum analyzer input.

Select a frequency range on the analyzer, such as the range for FM radio broadcasts.
For example, the frequency range for FM in the Unit is 88 MHz to

108 MHz. Press (PRESET), (FREQUENCY) , 88 108 (MHz).

to place a marker on the
to move the marker to a

highest-amplitude signal, or by pressing
signal of interest.

(so that ON is underlined), and
(so that FM is underlined). The SPEAKER ON OFF function is set to ON by the preset
function. Use the front-panel volume control to control the speaker’s volume.

5.

w MKR 124.92 MHz
REF .9 dBm ATTEN 49 dB ~-45 .61 dBm OEMOD
FMY on OFF
el
;g y DEMOD
M EM
OWELL TIME
S8 msec SPEAKER
ON  OFF
SQUELCH
WA 88
¢ FC A FM
CORR ’ GATIN
i L)
OWELL
,..,__,,J LM\MM AT S \ow-"\pdw\-. TIME
START 8B.28 MHz STOF 198.80 MKz
RES BW {88 kH2 VBW 38 kHz SWP 75 msec

Figure 2-43. Demodulation of an FM Signal

The signal is demodulated at the marker’s position for the duration of the dwell time. Use
the step keys, knob, or number/units keypad to change the dwell time. For example, press
the step-up key ((Ca))) twice to increase the dwell time to 2 seconds.
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-

S

6.

The peak search functions ca
Press (PEAK SEARCH] to access

interest.

Example: The signal can be continuously demodulated if the analyzer is in zero span.

1.
2.

. Set the span to zero by pressing |

. Press (AUX CTRL), :

Place the marker on a signal of interest as in steps 1 through 3 of the previous example.

If the signal of interest is the highest-amplitude on-screen signal, set the frequency of the
signal to center frequency using (SIGNAL TRACK). If it is not the highest-amplitude on-screen
signal, move the signal to center screen by pressing (MKR ->),

. I signal track is on, press and 1 to reduce the span to 1 MHz. If signal track is

not used, use the step-down key ((¥_)) to reduce the span and use
the signal of interest at center screen.

turns off the signal track

function.)

. Change the resolution bandwidth to 100 kHz. Press (Bw), 100 (kHz).

. Set the signal in the top two divisions of the screen by changing the reference level. Press

(AMPLITUDE), and then the step-down key ((¥ J) until the signal is in the top two divisions.

(so that ON is underlined)

that FM is underlined). ~ON OFF function is set to ON by the preset
function. Use the front-panel volume control to control the speaker’s volume.

For FM demodulation, use to adjust the top-to-bottom screen deviation of the
signal, using center screen as a reference. FM gain sensitivity is increased by decreasing the
FM gain value. As the FM gain sensitivity is increased, the volume is increased. Pressing

mutes the noise level.

@ MKR 1D .0088%#1 mseco
REF -3¢.0 dBm ATTEN 18 ¢8 -93.46 0Bm DEMOD
FMy N OFF
L0G
;:/ DEMOD
i | MM
REF] LEVEL
-38.& dBn E A L SPEAKER
E = a ON OFF
i ll i i ] | '1 L
i i
lifh , i il sousLcH
0 ] :
ST ! j
o s iR
sC FC ! FM
CORR 1 Bk | l PV s
1
DWELL
TIME
CENTER 97.300 MHz SPAN B Hz
#RES BW 188 kHz VBW 32 kHz SWP 28 msec

Figure 2-44. Continucus Demodulation of an FM Signal
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Triggering on a Selected Line of a Video Picture Field

Note This application should only be performed using an HP 8591A, HP 85934,
¢ HP 8594A, or HP 8595A with Option 301 (Options 101 and 102 combined).

v

With Option 301, you can trigger on a TV picture carrier signal. This example enables you to
view a test signal transmitted during vertical retrace when the TV screen is blanked.

1. Press [PRESET ).
2. Set the frequency of a picture carrier signal to center frequency.

3. Press and . H the spectrum analyzer is in a nonzero spaxn, sets
the amplitude scale to linear, places a marker on the signal peak, moves the marker to the
reference level, changes the detector to sample, sets the sweep time to 100 us, sets the
resolution bandwidthk to 1 MHz, and sets the span to 0 Hz. The TV line number is the
active function. The preset function sets the analyzer to trigger on an odd field of a video
format and TV line number 17.

The sweep time of 100 ps allows you to view two TV lines, line 17 and part of line 18.

The multiburst is on TV line number 17, and the composite is on TV line number 18,

4 MKR B5.000 \sec
REF 1.492 mv  ATTEN 17 0B 302.45 WV [7v]
SMB| (LINE # : . O
LIN H
TV TRIG
000 FLO
NIV LINE } WA
17 N A v tats

VU EVEN FLO
L LAA ; L\

7
}vv NV RN SN \\‘ TV TRIS
f\ VERT INT

VA SB \\

3C TS TV SYNC
corR Q/J NEG P0OS
TVSTND

CENTER §7.258 MHz SPAN B Hz

#RES BA 1 MHZ VBW 320 kHz #SWP 100 usec

Figure 2-45. Triggering on an Odd Field of a Video Format

to trigger on an even field of a video format.
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} éy MKR 85.828 wsec

REF 1.492 mV  ATTEN 14 dB 288.82 uv TV
SMPL LINE #
LIN -
TV TRIS
oDD FLD

T;‘r “E . J \';’\\ Andl TV TRIS
A/\/V \\ \jw EVEN FLD
| N\N \'\ Vi v rars

VERT INT

vA 8 /l \
SC TS TY SYNC

coAR ( o NEG POS
¥

CENTER ©7.2%58 MH2z SPAN B Hz
#RES BW 41 MHz VBW 38¢ kHz #SHWP 128 wsec

Figure 2-46. Triggering on an Even Field of a Video Format

TVSTND

The default video format is NTSC. Press then PAL:
different video format. For noninterlaced video formats, press

)

W*Nﬂte — The-selection-ef video format-{]
i automatically selects the video modulation (negative or positive).

v
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Making Reflection Calibration Measurements

Typically, the calibration standard for reflection measurements is a short circuit connected at.
the reference plane (the point at which the test device will be connected—see Figure 2-47).

A short circuit has a reflection coefficient of 1 (0 dB return loss); it thus reflects all incident
power and provides a convenient 0 dB reference.

T8 OUTPUT RE INPUT
REFLECTED
PORT
.
RF INPUT HP 850444 SHORT
CPT H10
P—
( OR DIRECTIONAL |TEST OR
BRI DGE/COUPLER)
DUT

Figure 2-47. Reflection Measurement Short CAlIBration TES SeHip

Example: Measure the return loss of a filter.

Reflection Calibration

Note The spectrum analyzer center frequency and span for this measurement can
I easily be set up using the transmission measurement setup. Tune the analyzer
ﬁ so that the passband of the filter comprises a majority of the display, then

proceed with the steps outlined below.

1. Connect the DUT to the fest port of the HP 85044A Test Set (Option H10) or to the load
port of a directional bridge or coupler. Terminate the unconnected port of the DUT.

2. Connect the tracking generator output of the spectrum analyzer to the RF input port

of the HP 85044A Test Set (Option H10) or to the source port of a directional bridge or
coupler,

3. Connect the spectrum analyzer INPUT to the reflected port of the HP 85044A Test Set
{Option H10), or to the reflected port of a directional bridge or coupler.

4. Adjust the spectrum analyzer for measurement conditions or s
generator and set the amplitude level by pressing ;
o ON. Set center frequency, span, and so on.

Turn on the tracking
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5. Replace the DUT with a short circuit.
6. Normalize the trace by performing the following functions:

a. Press {TRACE), select B usin

reference trace in B.
b. Press to store the reference trace in B.

C. Press , then set
trace B function, and display
trace or flat line represents O dB return loss.

to display the

to ON to activate the trace A minus
A for each sweep. The normalized

Measuring the Return Loss

Note If possible, use a coupler or bridge with the correct test port connector for
1 both calibrating and measuring. Any adapter between the test port and DUT
% degrades coupler/bridge directivity and system source match. Ideally, you

should use the same adapter for the calibration and the measurement. Be sure
to terminate the second port of a two-port device.

7. After calibrating the system with the above procedure, reconnect the filter in place of the
short circuit without changing any spectrum analyzer settings.

8. Use the marker to read return loss. Press and position the marker with the knob to
read the return loss at that frequency. See Figure 2-48.

¥ MKR 32¢.27 MHz
REF .2 dBm ATTEN 18 dB -25 .45 dB
PEAK - : - - -
LOG
13 .................................................................................................
dB/
R e s I
b 824.27 MHz R e ESRSUE SRR SR
_ié ‘=26 .45 dB . : : ' - ‘
dB ereeeerterrannnen ST e . IS L OTOIE JO SR SR
WAa-58 : : : : : : : : :
SC FLi ... PP SR T S SR OO U S S i
CORR : : : : : : : : : " RK%?’?
: : : : : MORE
: : . et : e eveaonan 1 of 2
CENTER 822.58 MHz SPAN 37.24 MNHz
RES BW 388 kHz VBN 199 kHz SWP 28 mset¢ RT

Figure 2-48. Measuring the Return Loss of the Filter.
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Using the Time-Gated Spectrum Analyzer Capability

Note This application should only be performed using an Option 105.

v

This section provides the following information:

w Introduces the time-gated spectrum analyzer capability.

m Explains how to use the self-calibration routines with Option 105.
» Explains how to perform a functional check of Option 105.

u Explains how to use Option 105 to view a pulsed RF signal.

Note For more information about how to use Option 105 with other types of signals,
i see the product note that is shipped with Option 105.

Introducing the Time-Gated Spectrum Analyzer Capability

As the spectrum analyzer takes a measurement sweep, it displays a specific frequency as

it sweeps across the frequency range of the spectrum analyzer. Since signals can vary in

time, the spectrum analyzer can miss an event at one frequency because it is sweeping at

a different frequency. With Option 103, the time-gated spectrum analyzer capability, the
“—egpectrutn-analyzer canprovide a—“winrdow™of -what-is-goingonr with-a-sigral-at-any-specific——-

time, since an aralyzer with Option 105 has the capability to selectively acquire data based

on an external trigger signal. The “window” represents a periodic timed event where data

acquisition is enabled.

The following figures demonstrate how the time-gating can view an event. For example, you
could have two signals at the same frequency. If the two signals vary in time, you can use

an oscilloscope to determine whether there are two signals (see Figure 2-49). However, you
could not use a standard spectrum analyzer to determine whether there were two signals at
the same frequency. By using the time-gate functions of Option 105, you can use a spectrum
analyzer to measure each of the two signals separately. (See Figure 2-50.)

Note ‘When Option 105 is enabled, it interrupts the internal signal path of the
i spectrum analyzer, so several analyzer functions may n
_ ﬁ all conditions. These conditions include: marker noise

sample detection while in the frequency span mode, quasi-peak detection
(Option 103), and AM/FM demodulation and TV sync trigger (Option 102).
The marker counter function ( is not directly affected
by the operation of Option 105, but many signals that are appropriate for
time-gating (for example, pulsed RF signals) will not be counted correctly by
the marker counter function.
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Note If you have Option 101 and Option 105 installed in your spectruin analyzer,
the last two divisions of the trace display are unusable in sweep times of less
ﬁ than 20 ms and in a video bandwidth of 3 MHz.

5 P 7
)

17,
\m-\
P
/f !
/ \
¢ o

Figure 2-49. Viewing Time-Sharing of a Frequency with an Oscilloscope

Item | Description of Items in Figure 2-49 Item | Description of Items in Figure 2-49
11 First.signal 3___|When the Option 105 gate will be on to
view the second signal.
2 |Second signal. 4 | When the Option 105 gate will be on to
view first signal.

3
REF ~10.0 dBn  ATTEN 10 dB [SWP_TIME

GTROS AUTO MAN
LOG IO :
10 SWEEP
aB/ | / CONT SGL
SWEEPTIME
1.0 sec / GATE
ON OFF
GATE
MENU
VA VB
WC FC
CORR
CENTER 50.000 MHz SPAN 500.0 MHz
#RES BW 100 kMz $VBW 300 kHz FIWP 1.0 sec RT

Figure 2-50. Viewing Time-Sharing of a Frequency with a Spectrum Analyzer
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Ttem Description of Jiems in Figure 2-50

1 |Trace display without the time-gate function on.
2 |Trace display of the first signal, with the time gate on.
3 | Trace display of the second signal, with the time gate on.

Using the Self-Calibration Routines with Option 105

Th tT

alyzer’s self-calibration routines (initiated by pressing

} should be performed prior to using the Option 105 functions. Use the
following procedure to perform the self-calibration routines and to check the results of the
self-calibration routines.

Note Be sure that the GATE TRIGGER INPUT connector {on the spectrum
i analyzer’s rear panel) is not connected to anything while performing the
ﬁ spectrum analyzer’s self-calibration routines.

1. Remove the cable from the GATE TRIGGER INPUT connector.

2. Connect the CAL OUT connector to the spectrum analyzer input connector with the
calibration cable.

3. Press (cAL). Press either
self-calibration routines) o

(to perform the frequency and amplitude
(to perform the amplitude self-calibration routine).

4. When the self-calibration routines have successfully completed, press

5. Press (CAL),

6. Verify that the number in the first column, in the 9th position down, is between 0.98 and
1.0. See Figure 2-51.

the

CAL FREQ

& AMPTD
MISC-FREQ RL~VENR ERR BW-AMP LC~XTAL SGAIN RFATN
300000000 200 0.06 G.00 £ 255 0.02 0.03 CAL
247600000 200 0.00 ©0.00 0 255 0.00 0.00 FREQ
53766809 200 0.00 0.00 0 255 G.31 ©.02
21273138 200 0.00 0.00 0 255 (.28 —0.G2 CAL
7 0.000201800 200 0.00 -C.04 0 130 C.36 =D.12 AMPTD
0.000002024 128 0,02 0.53 0 255 0.32 -0.15
(1058311612 129 ©.62 -0.06 0 221 0.31 -0.20
0.875465969 128 0.02 -0.04 0 185 0.30 0.00
125 0.2 ~0.04 O 100 0.24
0128 0.02 -0.C8 O 25 0.31
0.118091673 206 0.00 —0.37 39 255
0 200 0.00 -0.27 97 255 CAL
21 200 0.00 Q.24 160 255 STORE
1200 0.00 -0.23 219 255
1200 0.00 —0.21 240 255
85 31 0.00 ~0.39 30 255 MORE
1 0F 3
RY

Figure 2-51. Self-Calibration Data Results
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H the number is not between 0.98 and 1.0, check that the GATE TRIGGER INPUT
connector is not connected to anything, then repeat the previous steps of this procedure.

7. Press (PRESET ).

Performing a Functional Check of Option 105

To check that the {ime-gated spectrum analyzer capability is operational, perform the
following steps:

1. Connect the rear panel HIGH SWEEP IN/OUT connector to the GATE TRIGGER
INPUT connector with a short BNC calibration cable. (See Figure 2-52.)

|O o g e .00 9

—, DUTPUT zaspoNg  QUTPUT EXT REF N SER “ ]
0 O (Gl - .

A EEEY VoL TAGE

115vi SELECTOR

™ TRIG [r.nz Tmcr.an] { o

TE 'l
Ny owrpur {1y EXT ALC
QUTRUT {TTL) | IMeuT (TTL) {1y e

: SWEEP  BhIGH SWEEP  AUX VIDED  AUX iF
SuTRUT 1N/ u(1; ouTPUT oUTAUT

Fusg

k o _ T AN
AUX INTERFACE
ce ‘(Es)gxki) EXILPLF_QFIG %OL:'IPZ%R

L A A e (@) <

Figure 2-52. Rear Panel Connections for Option 105

2. Press (PRESET), (FREQUENCY), 0 (+z), (5PAN), » (BWEEP), 200

hould have POS underlined.

3. Press (so that ON is underlined). See Figure 2-53.
Note This procedure offers a qualitative functional check only. Due to several

i factors, the accuracy of the marker readout of the gate delay and gate length
ﬁ can vary by several milliseconds. For more information about gate timing, see

the Characteristics Table in the Installation and Verification Manual for your
spectrum analyzer.
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REF -10.0 dBm  ATTEN 10 B SWP TIME

GTPOS i . AUTOD MAN
LOG ]
10 _ SWEEP
a8/ CONT. SGL
GATE LENGTH
50.000 msec GATE
O OFF
~\\\\\
e GATE
MENU
WA SB
SC FC
CORR
CENTER 0 Hz SPAN 0 Hz
RES BW 3.0 MHz VBW 1 MHz SWP 200 msec RT

Figure 2-53. Gate On

Item Description of Items in Figure 2-53

1 |Represents the gate delay. The gate is off during the gate delay.
2 ]Represents the gate length. The gate is on, and the HI SWEEP IN/OUT signal is displayed.

e TO-Check the gate control function, press (Sweee),
that LVL (level) is underlined. (See Figure 2-54.)

o

REF .8 dBm ATTEN 18 d

sTPOS : . - - FRR— -

.06 v : : ; : : : - :

48 freverercierinnn RIS T li Teeeveaaes JETERIT e Tereaeaan FOTTP
dB¢ : : : : : : : :

sg gc : : : : : : : : :
......... F O SO SUU U FUUUUUL UL SUNTUUL JUURRTNTE BT 5 £ - v2 4 B
CORR : : : : : : : o : ERSE LWL
PREY
N, S S MENU

CENTER ® Hz ""SPAN & Hz
RES BW 2.0 MHz VBK 4 MHz #SHP 2088 msec RY

Figure 2-54. Using the Level Gate Control

When the

edge of the trigger input. When the
the gate is on whenever the trigger input is

softkey function is set to edge, triggering occurs at the

- softkey function is set to level,
ecause the trigger input for this
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example is the HI SWEEP IN/QUT signal, and HI SWEEP IN/QUT signal is high (+5 V)
during every sweep, the level of the signal on screen is high.

Notice that the . and softkeys are blanked
when the gate control is set to le en the gate control is s level (LVL), the

functions of gate delay, gate length, and edge trigger no longer apply.

Using the Time-Gated Spectrum Analyzer Capability to View Pulsed RF

This example demonstrates how to use Option 105 to view two different pulsed RF signals.
The signals are at the same frequency, but they interleave in time.

To use Option 105 to view the amplitude of a pulsed RF signal accurately, the analyzer
settings of the sweep time, resolution bandwidth, video bandwidth, gate delay, and gate length
must be set correctly. To set the analyzer settings correctly, you must determine the pulse
repetition interval, pulse width, and signal delay {if any) of the pulsed RF signal. Figure 2-55
shows an example of two pulsed RF signals.

A

A

I
E
< I M
|
i
i

(il

ot

et |
/

ool
]
|
i

>
|

Figure 2-55. Pulse Repetition Interval and Pulse Width (with Two Signals Present)

Item Description of Items in Figure 2-55
1 Pulse repetition interval {PRI) of signal 1. PRI is measured in time units. PRI is equivalent

io 1/PRF, where PRF is the pulse repetition frequency.

Pulse repetition interval (PRI) of signal 2.

Pulse width of signal 1. Pulse width is also referred to as = (tau).

Pulse width (7} of signal 2.

Signal delay of signal 2. Notice that there is no signal delay for signal 1.
Gate trigger input for Option 105. The trigger input coincides with signal 1.

O Y e 2 B2
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Use the guidelines in Table 2-1 when using Option 105 to view a pulsed RF signal. These are
only guidelines, and the analyzer settings can be changed if necessary.

Table 2-1.
Determining Spectrum Analyzer Settings for Viewing a Pulsed RF Signal
Spectrom Spectrum Analyzer Setting Comments
Analyzer
Function
Sweep Time Set the sweep time to be 401 tirnes Because the gate must be on at least
greater than the pulse repetition once per trace point, the sweep time
interval (PRI): has to be set to the pulse repetition
interval times for every point of the
Sweep time > 401 x PRI trace. (Each trace has 401 points.)
Gate Delay The gate delay is equal to the signal The gate delay must be set so that the
delay plus half of the pulse width: gating captures the pulse. If the gate
delay is too short or too long, the gating
Gate Delay = Signal Delay + 7/2 can miss the pulse or include resolution
bandwidth transient responses.
Gate Length The gate length is equal to one-fourth |If the gate length is too long, the signal
the pulse width: display can include {ransients caused by
the spectrum analyzer filters.
Gate Length = /4
Video Bandwidth {Set the video bandwidth to a value The video bandwidth must be wide
greater than 1 divided by the gate enough sc that the rise times of the
length: video bandwidth do not attenuate the
signal.
Vides Bandwidth m _
Resolution Set the resolution bandwidth to a value | The resolution bandwidth must be wide
Bandwidth greater than 2 divided by the gate delay | enough so that the charging time for

minus the signal delay:

Resolution Bandwidth >

2
Gate Delay - Signal Delay

the resolution bandwidth filters is less
than the pulse width of the signal.

Example of a Time-Gated Pulsed RF Signal

| Note This example only applies to using Option 105 with a pulsed RF signal. For
{ more information on using Option 105 to view other types of signals, see the
% product note for Option 105.

The foillowing example demonstrates these rules. In this example, we are using two signal
generators to generate two signals at the same frequency (50 MHz). The pulse generators
“space” (interleave) the signals in time as well as pulse modulate the signals.
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PULSE SIGNAL
GENERATOR #1} GENERATOR #1
§ ¢ o= 2 amm el
£X7 TRIG GUTPUT PULSE
NPT MOBULAT | BN
INPUT
~
N
~
PULSE SIGNAL
GENERATOR #2 GENERATOR #2 osciLLoscore
4 P g {1
ouTRUT voDULATION|  cuTRUT Jc“ T|eH 2 feH 3 eH 4
INPUT
A
mennmd
REFLECTED
\_ SOURCE L, 0AD . J
.—t_j‘ GATE
DIRECTIORAL GATE TRIGGER
BRI1DGE SUTPUT INPUT
e 33323
5 T S SzEss
== )ss¢2 ¢
=0 6669 11 oos &
l INPUT S0
Figure 2-56. Test Setup for Oplion 165
Note Be sure that the input impedance for the oscilloscope channels is set to 1 M.
¥
Table 2-2. Pulse Generator Test Setup Settings
Setting Pulse Pulse
Generator #1 Generator #2
Period 280 us 280 ps
Width 50 us 50 ps
‘Trigger Positive edge of square wave |Not applicable
Voltage (peak to peak) 5V 5V
85 us None

Trigger delay
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Table 2-3. Signal Generator Test Setup Settings

Setting Signal Signal
Generator 1 Generator 2
Frequency 50 MH:z 50 MHz
Amplitude —~1dBm —10 dBm
Pulse Modulation On On

1. Set the center frequency of the spectrum analyzer to the frequency of the modulated
signal. Decrease the frequency span of the spectrum analyzer. If necessary, adjust the
reference level of the spectrum analyzer so that the peak signal is displayed near the top

graticule.
-
REF .8 dBm ATTEN 48 dB
PEAK [rroreee P— e . O — R preserees e PRTRO
LOG : : : : : : A :
b - T T
: : : : : . : : H SPAN
dgs 200M
SPAN
5.888 MHz FULL
SPAN
......................... 2ERD
.......................................... SPAN
gﬁ 5B
C FCl e,
M’PW” L3
Ml . il : : Hi i F——BAND
R LA ACERS VLR INERESKREE S T L 1M T LR D D L ] Lock
CENTER S0.8882 MHzZ SPAN £.0898 MHz
RES BW 382 kHz VBW 39 kHz SHP 28 msec

Figure 2-57. Setling the Center Frequency, Span, and Reference Level

2. Set the sweep time to be 401 times greater than the pulse repetition interval. For this
example, the pulse repetition interval is 280 us, so the sweep time is set to greater
than 401 times 280 us, or 0.112 s. For this example, we are using a sweep time of 120

milliseconds. Press (SWEEP), 120 {ms).
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3. Turn the gate on by pressing (SWEEP),

Ve 4
REF .8 dBwm ATTEN 1@ dB

PE&K .-..."..".: ................... :. --------- : ......... ; ...... : : - semrmeannn RU?O N ﬂN
LO6 : : : : : : e :
18 ...................................................................................................
: : SWEEP
9B/ COMT SGL
SHEEP?IHE
128 msec GATE
ON OFF
BATE
MENU
CENTER 58.808 MHz span 5, aaa Mz
RES BW 38 kHz - VEW 28 kHz #SHP 420 msee RT

Figure 2-58, Setting the Sweep Time

so that ON is underlined).

Using an oscilloscope makes it easier to ensure that the gate occurs during the pulsed RF
signal. With GATE OUTPUT connected to the oscilloscope, you can adjust the gate
length and gate delay so that the gate occurs near the end of the pulse. See Figure 2-59.

fp running Q

}2)

1. 4.00 V/div

offset:2.062 V

1.000:1 de

i /
¥

2. B.00 V/div

of fset:750.0 mv

V4 1.000:1 ge

3. 200 mv/div
offset:0.000 V
\ 1.000:1 de

N

\ 4, 4.00 V/div
offset:0.000 V

1.000:1 dc

80.0 ws/div \l \|

Figure 2.59. Setting the Gate Delay and Gate Length Using an Oscilloscope

Tiem. Description of Items in Figure 2-59
1 Output from pulse generator 1.
2 Output from pulse generator 2.
3 Pulsed RF signal input to the spectrum analyzer.
4 Gate output from Option 105. Notice that the gate output is directly below signal 1.
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If you do not have an oscilloscope, it is very important to use the guidelines for
determining gate length and gate delay. See “Setting the Gate Delay and Gate Length
Properly” following this section.

4. The gate delay must be equal to the signal delay plus the pulse width (7) divided by 2.
For the first signal, there delay, so the gate delay needs to be set to 50 us/2,

or 25 ps. Press (SWEEP), ! 25 (us)-

Note Pressing | - softkey function the active

§ function.

5. Set the gate length to a value equal to the pulse width () divided by 4. For this example,
the gate length is set to 50 us/4, or 13 us. Press 13 (us).

- 6. Set the resolution bandwidth to a value that is greater than 2 divided by the gate delay
'~ minus the signal delay. For this signal 1, there is no signal delay, so the resolution
bandwidth is set greater than 2/25 ps, or greater than 80 kHz. Press (Bw), 100 (iktz).

7. Set the video bandwidth to a value that is greater than 1 divided by the gate length. For
this example, the video bandwidth must be greater than 1/13 us, or 80 kHz. Press (Bw),

, 100 ().

See Figure 2-60. The analyzer displays only signal 1, not both signal 1 and signal 2.

s
REF .9 dBm ATTEN 18 dB w
5TPOS : : : : T : : T
;—g.‘é : : : : : : ¥ :
......... ?“““"?"n""?“"""?"u""?”"““?""““?“"”“?NH_"?"""" sATE
4B¢ : : : : - : : ‘ LENSTH
GATE DELAY : : : : :
.25 psec : : : : : EDGE PO
: : : : : PGS NEG
YA SB
SC FL BATE CTL
CORR EQBE LVL
: : : : PREV
5 Sremaneies : s : s . e MENU
CENTER 58.888 HHz SPAN 5,888 MHz
£RES BW 188 kHz #VBUW 188 kHz #SKP 128 msec RY

Figure 2-60. Using Time-Gating to View Signal 1

8. To comp 2, we first place signal 1 (trace A) in the view mode. Press
(TRACE), | (so that B is underlined),

9. To view the second signal, change the gate delay so that the gate output is under the
second signal. Since the second signal had a signal delay of approximately 85 us, we set
the gate delay to 85 us plus the pulse width/2, or 110 us. Press (SWEep 110
(&s) to set the gate delay to 110 us. Using an oscilloscope can be helpful in placing the
gate output during the pulsed signal. See Figure 2-61.

2-62 Analyzer Measurements and Applications



fp running

1. 4,00 V/div

\\ offset:2.0682 V

\ 1.000: 1 de
/

T 2. B.OD V/div
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Figure 2-61. Placing the Gate Output During the Second Signal

Ttem Description of Items in Figure 2-59
1 Qutput from pulse generator 1.
2 Qutput from pulse generator 2.
3 Pulsed RY signal input to the spectrum analyzer.
4 Gate output from Option 105. Notice that the gate output is directly below signal 2.

10. Set the resolution bandwidth to a value that is greater than 2 divided by the gate delay
- (110 ps) minus the signal delay (85 us). The resolution bandwidth should be set to
greater than 2 divided by 25 ps, or greater than 80 kHz. Press (Bw), 100 (kHz)-

11. Since the gate length was not changed, the video bandwidth is still 100 kHz.
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Figure 2-62 shows the first pulsed RF signal (contained in trace A), and the second pulsed
RF signal {contained in trace B).

Vo
REF .8 dBm ATTEN 18 d8 m
&8TPBS e : : : : : A T e
&gﬁ : : : ! : : T ¥ :
......... i At S S sare
a8/ : : : : : : : : : LENBTH
GATE DELA A : : : :
.118 psec . R Cveerennalerenarans e, EDGE POL
FPOS KEs
e re
SATE CTL
CORR EDGE LVL
““““ PREWY

CENTER SB.B86 MHz s SPAN 5.888
#RES BW 189 kHz #UEBW 188 kHz #SHP 129 msec RT

Figure 2-62, Viewing Both Signals with Time-Gating

Setting the Gate Delay and Gate Length Properly

If the gate delay and gate length are not set properly, you may not be viewing an accurate
representation of a signal. For example, If the gate does not occur during the RF pulsed
signal, the amplitude of the signal displayed on the spectrum analyzer is lower than the actual
signal. See Figure 2-63.

47 $8:58:21 0CT 48, 41998

REF .6 dBnm ATTEN 418 dB CLEAR
STPOS[ - peesemesse P Tmymenme preTesTesmiessesasesioseessaes WRITE &
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: : : : : : : : : nax
dB/ : : : : : : : : : HOLD A
................................................................................................... VIEW A
.............................................................. LAk 8
sSAa VB : : : : : : : : :
SC FCI ... P S L ST SR PRI SURURSRE SRR
CORR - : : : : : : : : A Tgﬂcg
; : MORE
5 A 1 of 3
CENTER 58.88 MMz

i T T sPAN ze.88 MHz
4RES B 188 kHz $VBU 1088 kH:z #SWP 158 mseo RT

Figure 2-63. Gate Not Occurring During the Puise

The displayed signal is a result of the decay time for the resolution bandwidth filters of the
spectrum analyzer and is not an accurate representation of the input signal.

If the gate occurs at the beginning of the RF pulse signal or at the end of the RF pulse signal,
the signal displayed on the spectrum analyzer can be attenuated or contain transient signals
caused by the spectrum analyzer (see Figure 2-64). If this happens, decrease the gate length
and change the gate delay to place the gate output during the signal.
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Figure 2-64. Gate is Occurring at the Beginning of the Pulse

In Figure 2-64, the peak amplitude has not been reached, and the transient response of the

resolution bandwidth filters adds noise.

Table 2-4 and Table 2-5 provide the recommended initial spectrum analyzer settings when

measuring a signal without signal delay.

Note Refer to the guidelines in Table 2-1 when measuring a signal with signal delay.

¥

R

To use Table 2-4 and Table 2-5:

m Determine the pulse width of the signal you want to measure, then use Table 2-4 to
determine the gate delay, resolution bandwidth, gate length, and video bandwidth analyzer

settings.

» Determine the pulse repetition rate of the signal, then use Table 2-5 to determine the

analyzer’s sweep time setting.
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Table 2-4.

Gate Delay, Resclution Bandwidth, Gate Length, and Video Bandwidth Settings

Pulse width {+) Gate Resolution Gate Video
Delay Bandwidth Length Bandwidth
1C us b ps* 1 MHz 3 ps 1 MHz
B0 ps 25 s 100 kHz 13 ps 100 kH=
83.5 ps 32 us 100 kHz 16 us 190 kHz
100 us 50 us 100 kHz 25 us 100 kHz
500 us 250 ps 1C kHz 125 ps 10 kHz
ims 500 ps 10 kHz 250 ps 10 kHz
5 ms 2.5 ms 1 kHz 1.25 ms 1 kHz
10 ms 5 ms 1 kHz 2.5 ms 1kHz
16.6 ms 8.3 ms 1 kHz 4 ms 1kHz
33 ms 16.5 ms 1 kHz 8 ms 1kHz
50 ms 25 ms 1 kHz 13 ms 1kHz
100 ms 50 ms 1 kHz 25 ms 1kHz
>130 ms 65 ms 1 kHz 33 ms 1 kHz

* When using the short gate delays, you may notice the gate delay time jitter by 1 ps. This
jitter is due to the analyzer’s 1 MHz gate clock, and it does not indicate a problem.

Table 2-5. Sweep Time Settings

Pulse Repetition Puise Repetition Sweep Time {minimmm)
Interval (PRI) Frequency (PRF)
<50 s >20 kHz 21 ms
100 ps 10 kHz 41 ms
500 us 2 kHz 201 ms
1 ms 1 kHz 401 ms
b ms 200 Hz 2.01s
10 ms 100 Bz 401s
16.7 ms 60 Hz 6.7s
33.3 ms 30 Hz 134s
50 ms 20 Hz 201s
100 ms 10 Hz 40.1 s
200 ms 5 Hz 80.2s
249 ms 4 Hz ] 100 s
>249 ms Use the MAX HOLD trace function and take several
measurement sweeps.
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Analyzer Functions

What You'll Learn in This Chapter

This chapter describes functions, controls, and connectors of the spectrum analyzer. The
front-panel keys and softkey functions are listed alphabetically (except for the service
diagnostic functions which are listed after Table 3-1). Use Table 3-1 to find the page number
of the function’s description. Table 3-1 is categorized to correspond with the functional blocks
of the analyzer as follows:

s Amplitude
x Control

s Copy

m Frequency

m Instrument state

» Marker

® Span

Note All analyzer key functions are listed alphabetically by functional group in
an index at the beginning of this chapter. In addition, all softkeys and their

ﬁ relationship to the front-panel keys are shown in Chapter 4, “Key Menus.”
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Table 3-1. Key Summary by Functional Group

Group Front-Panel Keys | Opticn Front-panel Page |
and Softkeys Required key access

AMPLITUDE 317
317
(AMPLITUDE) or (AUTO COUPLE) 3-18
334
335
335
335
339
342
3-46
3-50
3-50
3-56
357
358
368
368
CONTROL 3-15
3-16

3-16 |
3-16
3-16
(CONFIG), (DISPLAY), or (MEAS/USER}{ 3-16
317
(AMPLITUDE ) or {AUTO COUPLE]) 3-18
318
318
3-19
3-19
3-19
3-20
3-20
3-20
3-21
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Table 3-1. Key Summary by Functiona! Group (continued)

Group Froni-Panel Keys Option Front-panel Page
and Softkeys Required key access

CONTROL || (AUTO COUPLE] or {FREQUENCY]) 3-28
(CONFIG) or (DISPLAY) 3-28

{DISPLAY) or (MEAS/USER) 3-28

{CoNFIG), (DISPLAY ], or [MEAS/USER]}| 3-29

3-29

3-30

3-30

3-36

3-37

3.37

105 3-38
3-39

3-40

105 SWEEP 3-41

105 SWEEP 3-42

105 SWEEP 3-42

105 SWEEP 3-42

105 3-42
(CONFIG), (DISPLAY), or (MEAS/USER] | 3-42

3-42

3-43

3-45

3-45

3-46

(CONFIG), (DiSPLAY]), or (MEAS/USER} | 3-47

3-47

3-47

101 and 102 3-48
101 and 102 3-48
101 and 102 3-48
{AUTO COUPLE ] or [BW) 3-57

(DISPLAY) or- (MEAS/USER) 3-57

101 and 102 3-59
{CONFIG), (DISPLAY), or (MEAS/USER}{ 3-63
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Table 3-1. Key Summary by Functional Group (continued)

Group Front-Panel Keys Option Front-panel Page
and Softkeys Required key access

CONTROL 3-63

(SWEEP] or (TRIG) 3-63

{AUTO COUPLE) or (SWEEP} 3-63

364

3-64

3-64

3-66

101 and 102 3-66

101 and 102 3-66

101 and 102 3-66

101 and 102 3-66

101 and 102 3-66

101 and 102 3-66

101 and 102 3-66

7 367

or _ 3-67

(AUTC COUPLE) or (BW) 3-67

(TRIG) 3-67

3-67

3-68

3-68

(CoNFiG), (DISPLAY ), or |MEASJ_’USER§ 3-68

COPY (€orY) 021 or 023 3-32

FREQUENCY | (CONFIG) or (FREQUENCY) 3-28

328

: 341

341

362

3-63
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Table 3-1. Key Summary by Functional Group (continued)

Group Front-Panel Keys Option Front-panel Page
and Softkeys Required key access
INSTRUMENT STATE 3-15
3-15
3-15
3-15
315
315
315
316
(CONFIG), (DISPLAY), (MEAS/USER),
{RECALL), or {SAVE]) 3-16
316
103 3-16
3-18
317
010 or 011 3-17
317
{MEAS/USER), {RECALL}, or (SAVE) {3-17
(MEAS/USER) 317
021 3-17
103 3-18
CAL 3-19
3-19
319
319
021 or 023 3-19
023 3-20
3-20
3-20
CAL 3-21
CAL 3-21
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Table 3-1. Key Summary by Functional Group (continued)

Group Front-Panel Keys | Option Front-panel Page
and Softkeys Required key access

INSTRUMENT STATE CAL 3-21

CAL 3-21

CAL 3-21

3-21

3-21

321

010 or 011 3-21

3-22

$-29

3-22

3-22

3-22

{RECALL] or {SAVE) 3-22

(RECALL) or (SAVE) 3-22

{CoNnFIG), (RECALL) or (SAVE) 3-23

{RECALL] or (SAVE) 3.24

(RECALL) or (EAVE 3-24

(RECALL ) or (SAVE) 3-26

(RECALL] or (SAVE) 3-26

[RECALL] or [SAVE) 3-27

(RECALL) or (SAVE) 3-27

(RECALL} or (SAVE) 3-27

{RECALL] or {SAVE]} 3-27

{RECALL) or [SAVE] 3-27

108 3-28

{CONFIG), (DISPLAY ], (RECALL), or (SAVE} | 3-28

328

(CONFIG), [(DISPLAY ), [RECALL]), or (SAVE}| 3-29

| @D 3.29

103 3-29
|3-81 ]

331

3-31

3-31
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Table 3-1. Key Summary by Functional Group (continued)

Group Front-Panel Keys Option Front-panel Page
and Softkeys Required key access

INSTRUMENT STATE 3-31

331

3-31

3-32

332

3-34

3-34

334

3-34

ZAaD) 3-34

3-34

3-35

3-35

(ConFig) 3-35

{SAVE) or [RECALL) 3-35

3-36

3-36

{MEAS/USER) 3-36

102 or 103 3-36

102 or 103 3-36

102 or 103 3-36

CAL 3-37

3-37

3-37

3-37

102 or 103 3-37

338

{CONFIG), (MEAS/USER), (RECALL], or (SAVE}{3-38

3-38

| 3-38

338

3-38
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Table 3-1. Key Summary by Functional Group (continued)

Group Froni-Panel Keys Option Front-panel Page
and Softkeys Required key access

INSTRUMENT STATE 3-39
399

339

3-39

3-39

or 3-39

3-39

3-40

CAL 3-40

340

3-40

3-40

102 or 103 or 3-40

102 or 103 3-40

3-40

3-40

3-40

CAL 3-40

(CONFIG), (DISPLAY), (MEAS/USER),

(RECALL}, or {SAVE} 3-42

CAL 3-42

{(RECALL) or (SAVE 3-42

3-42

3-42

{MEAS/USER], [RECALL}, or (SAVE] |3-43

343

343

(SAVE] or (RECALL) 3-43

| 344 |

3-44

3-44

103 3-44

010 or 011 3-44

103 3.45

(MEAS/USER) 3-46
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Table 3-1. Key Summary by Functional Group {continued)

Group Front-Panel Keys Option Front-panel Page
and Softkeys Required key access

INSTRUMENT STATE CAL 3-46
(CONFiG), {DISPLAY ), {MEAS/USER),

{RECALL), or (SAVE 3-47

3-47

347

347

347

348

021 or 023 3-48

349

349

021 or 023 3-49

021 or 023 3-49

021 or 023 3-49

021 or 023 3-49

349

3-49

CAL 3-oU

3-50

{MODE) or {PRESET) 3-52

021 or 023 3-54

021 or 023 3-54

021 or 023 3-54

021 or 023 3-54

354

354

010 or 011 3-b5

103 3-55

103 {AUX CTRL ] or {CAL} 3-55

103 3-55

103 3-55

103 3-55

103 3-56
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Tabie 3-1. Key Summary by Functional Group {continued)

Group Froni-Panel Keys Option Front-panel Page
and Sofikeys Required key access

INSTRUMENT STATE 3-56
356

3-56

103 3-57
(DiSPLAY) or {MEAS/USER]| 3-57

3-57

3-58

3-58

3-58

3-59

3-50

3-50

350

3-59

3-60

(RECALL) or {SAVE) 3-60

3-60
iMEASZUSER } 3-60

3-60

3-60

3-60

3-60

3-60

3-60

3-61

3-61

3-61

3-61

102 or 103 3-61
3-61

102 or 103 3-62
010 or 011 3-62
010 or 011 [(AUX CTRL 3-62
010 or 011 3-62
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Table 3-1. Key Summary by Functional Group (continued)

Group ¥ront-Panel Keys Option Front-panel Page
and Softkeys Required key access
INSTRUMENT STATE 010 oz 011 3-62
362
3-62
CAL 3-63
{CONFIG}, {DISPLAY ], (MEAS/USER),
{RECALL), or {SAVE]} 3-63
3-63
3-63
810 or 011 3-63
364
3-64
{RECALL] or {SAVE) 3-64
(FEEALD) o G 364
(RECALL) or (SAVE) 3-64
3-64
3-65
010 or 011 13-65
010 or 011 {{(AUX CTRE 3-65
3-66
367
_ 3-68
3-68
3-68
(CAL 3-68
(CONFIG), (DISPLAY ], (MEAS/USER),
{RECALL), or {SAVE) 3-68
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Table 3-1. Key Summary by Functional Group (continued)

Group Front-Panel Keys | Option Front-panel Page
and Softkeys Required key access

MARKER 3-31
MKR 3-44

{MKR -> ] or {PEAK SEARCH ]| 3-45

345

(MKR) or (PEAK SEARCH) | 3-45

3-45

3-45

3-45

3-46

46

3-46

MKR 3-46
3-46

3-486

347

(MKR ->] or (PEAK SEARCH] | 3-47

(MKR ->) or (PEAK SEARCH] | 3-47

(MRR - ) OF [PEAR SEARGH ) | 347

{MKR ->] or (PEAK SEARCH )| 3-48

349

3-49

3-49-

(SIGNAL TRACK) 3-61
SPAN 216 Ge 3-15
3-15

3-15

3-16

3-16

3-19

3-20

3-41

3-43

3-61

3-61
3-61

3-68
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-) Service Functions

' Two types of functions are available for service use only:
m Service calibration functions.
= Service diagnostic functions.

These service functions are designed for service use only. However, brief descriptions for each
function are provided in this chapter. For more detailed descriptions and information about
the use of each function, refer to the Installation and Verification Manual for your instrument.

Service documentation can be obtained by ordering Option 915 through your HP Sales
and Service office. Option 915 is described in more detail under “Options and Accessories
Available” in Chapter 1 of the Installation and Verification Manual for your instrument.

Service Calibration Functions

accesses the following service calibration softkeys:

(HP 85928, HP 8593A, or HP 8595A only)

Service Diagnostic Functions

accesses the following service diagnostic softkeys:

(HP 85308 or HP 8591A with Option 010 or 011 only)

(HP 85908 or HP 8591A only)
HP 8592B, HP 8593A, or HP 8595A only)

R
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Option 102 or 103 in an HP 8591A, HP 8393A, HP 8594A, or HP 85954 only)
(Option 102 or 103 in an HP 8591A, HP 85934, HP 8594A, or HP 8595A only)

(HP 8591A, HP 8593A, HP 85944, or HP 8595A only)

(HP 8591A, HP 8593A, HP 85944, or HP 8595A only)

HP 85928, HP 8593A, or HP 85954 only)
HP 85928, HP 8593A, or HP 8595A only)
(Option 103 only)

£imn 102 oplv)
T I

On T

Option 103 only)
: (Option 103 only)

(HP 8591A, HP 8593A, HP 85944, or HP 8595A only)

| (HP 8592B, HP 85934, or HP 8595A only)
(HP 8592B, HP 85934, or HP 85954 ouly)
(HP 8592B, HP 85934, or HP 8595A only)
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| Analyzer Functions
/

determines the percent of amplitude modulation of a signal that has
amplitude modulation only. Pressing nds the amplitude difference

between the two highest peaks on the screen and computes the percent
modulation for the calculated dB difference.

displays the output of the +10 V reference from the A7 Analog Interface
assembly as a horizontal line at the top graticule. This is a service diagnostic
function and is for service use only.

displays the output of the —10 V reference from the A7 Analog Interface
assembly as a horizontal line at the bottom graticule. This is a service
diagnostic function and is for service use only.

HP 8592B, HP 8593A, and HP 85954 only.
locks onto harmonic band 0. Harmonic band 0 uses low-pass filtering instead
of bandpass preselection. It has a specified tuning range of 0 to 2.9 GHz.

displays the output of the 2 V reference produced on the A16 Processor/Video
assembly as a horizontal line at the top graticule. This is a service diagnostic
function and is for service use only.

HP 85928 and HP 85934 only.
locks onto harmonic band 1. Harmonic band 1 is preselected and has a
specified tuning range of 2.75 to 6.4 GHz.

HP 85954 only. _
locks onto harmonic band 1. Harmonic band 1 is preselected and has a

speciiied tuning range of 2.75 GHz to 6.5 GHz. The frequency span of band 1
is extended to 6.5 GHz for the HP 8595A.

automatically places two markers at points 3 dB from the highest point on the
highest on-screen signal, and determines the frequency differences between

the two markers. Thus, the 3 dB bandwidth of a signal is determined. The
amplitude scale must be logarithmic.

finds the third-order product and measures the frequency and amplitude
differences relative to the fundamental signal. Three signals must be on
screen. Pressing performs the routine similar to pressing the

following keys: (PEAK SEARCH),

HP 8592B and HP 85934 only.
locks onto harmonic band 2. Harmonic band 2 is preselected and has a
specified tuning range of 6.0 to 12.8 GHz.

automatically places two markers at points 6 dB from the highest point on the
highest on-screen signal and determines the frequency differences between

the two markers. Thus, the 6 dB bandwidth of a signal is determined. The
amplitude scale must be logarithmic.

allows a 6 dB resolution bandwidth of 9 kHz. This bandwidth is useful when
performing electromagnetic interference (EMI) measurements.
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HP 8592B and HP 8593A only.
locks onto harmonic band 3. Harmonic band 3 is preselected and has a
specified tuning range of 12.4 to 19.4 GHz.

HP 8592B and HP 85934 only.
locks onto harmonic band 4. Harmonic band 4 is preselected and has a
specified tuning range of 19.1 to 22 GHz.

computes the power of all signal responses and returns the number
representing the bandwidth under which 39% of total power is found.

allows a 6 dB resolution bandwidth of 120 kHz. This bandwidth is useful
when performing electromagnetic interference (EMI) measurements.

exchanges the contents of the trace A register with the trace B register and
puts trace A in view mode.

when OI¥ is underlined, subtracts the data in trace B from the measured data
in trace A. A minus sign (—) appears between the trace A status and the
trace B status in the screen annotation while the function is active.

To deactivate this function, press
underlined.

The A—B -> A and B—DL -> B functions are math functions. Unlike

operations on dBm units, math functions operate on measurement units.

Measurement units are used to format trace data for data within the graticule

Limits. The displayed amplitude of each element falls on one of 8000 vertical
OGS WitH-the-value-of-8000-being-egual-to-the reference-level.-For-log-scale——.

data, each point is equal to 0.01 dB. The peak of a signal equal to —10 dBm,

or one division below the reference level, is equal to 7000 measurement

units (8000 — 1000 = 7000). In linear mode, each point has a resolution of

[reference level in volts/8000].

For example, if trace A contains amplitude values of —10 dBm and trace B
contains amplitude values of —40 dBm, the result of the A — B -> A function
would be —10.004 dBm if dBm urits were used. Since measurement units

are used for the A — B -> A function, the result of A — B -> A is ~50 dBm
(—10 dBm = 7000 measurement units, —40 dBm = 4000 measurement units;
the result is 3000 measurement units, which is equal to —50 dBm).

moves trace A into trace C.

accesses the softkey menu for selecting screen title characters A through F.

HP 8392B only.

allows you to exit the corr
offset frequency. Pressing
menu.

For Option 103 only.
displays the quasi-peak amplitude value of the marker. See the HP 8591A or
HP 8593A Option 103 Manual Supplement for more information.

HP 85934, HP 8594A, or HP 85954 with Option 010 only.
activates internal (INT) leveling or external (EXT) leveling.

comb routine if you do not wish to add an
eturns you to the auxiliary control softkey
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HP 85908 or HP 8591 A with Option 010 or 011 only.

is the automatic leveling control (ALC) function that activates internal (INT)
leveling or external (XTAL or MTR) leveling. The external leveling input
(located on the rear panel of the analyzer) can be used with a power meter

or crystal that has a positive or negative voltage output. See Table 1-2 for
the leveling input characteristics. External leveling increases the amplitude
accuracy by improving the effective source match. The meter (MTR) position
narrows ALC loop bandwidth so an HP power meter can be used.

HP 85908 or HP 8591A with Option 010 or 011 only
breaks the leveling loop of the automatic leveling control in the tracking
generator. This is a service diagnostic function and is for service use only.

Requires Option 003 for an HP 85908 or HF 8592B.

saves all the downloadable programs and key definitions that are in analyzer
memory onto the memory card. If the downloadable program was stored
using a prefix, the file name for the downloadable program consists of
d(prefix)_(register number). If no prefix was specified, the data is stored with
the file name d_{register number).

When accessed by (MEAS/USER accesses the menus for controili

the current amplitude-correction factors. When accessed by (SAVE),
stores the current amplitude-correction factors table i
or on the memory card. When accessed by {(RECALL),
amplitude-correction factors table from either analyzer memory or the

memory card. Amplitude-correction factors are saved with an “a” before the
memory-card file name. Screen titles are not recalled with the data. Refer to

AMPLITUDE

“To Save a Limit-Line Table or Amplitude Correction Factors  in Chapter I
for more information.

Amplitude-correction-factor memory-card files can be catalogued using

turns the current table of amplitude-correction factors on and off.

activates the reference level function and accesses the amplitude menu. The
softkeys accessed when you press change reference level, input
attenuation, vertical scale, mixer level, amplitude units, input impedance,
and amplitude offset. For the HP 8593A, HP 8594A, or HP 8595A, pressing

accesses the preselector peaking and preselector default functions
also.

accesses the softkeys that chan
can be changed by pressin

ge the amplitude units. The amplitude units

Option 021 only.
allows you to change the HP-IB address of the analyzer. The analyzer address
is set to 18 by pressing DE

turns the screen annotation on and off. However, softkey annotation will
temain on the screen. The screen annotation may not be required for prints or
plots, or during remote operation.
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sets the input attenuation in 10 dB increments. The analyzer input
attenuator, which is normally coupled (linked) to the reference level control,
reduces the power leve] of the analyzer input signal at the input mixer. The
attenuator is recoupled when AUTO is underlined.

Caution To prevent damage to the input mixer, the power level at the input mixer
must not exceed 430 dBm. To prevent signal compression, power at the input
0 to the input mixer must be kept below —10 dBm.
Note To protect the mixer from possible damage, 0 dB RF attenuation (no input

power reduction to the mixer) can be selected only from the number /units
keypad.

AUTO COUPLE

couples the following functions: resolution bandwidth, video bandwidth,
atienuation, sweep time, center-frequency step, video bandwidth, and
video-bandwidth to resolution-bandwidth ratio.

accesses the softkey menu of functions that can be coupled. (Coupled
functions are functions that are linked: if one function is changed, the other
function is changed.)

The functions that can be auto-coupled are listed below:

m Resolution bandwidth couples to span.
m Video bandwidth couples to resolution bandwidth when the spectrum
analyzer has a video-bandwidth to resolution-bandwidth ratio of 0.3.

m RF attenuation couples to reference level.
» Center frequency step size couples to 10% of span.

During normal operation, the sweep time, resolution bandwidth, and video
bandwidth are coupled to yield optimum performance. If any of these
functions becomes uncoupled (that is, is manually set), a “#” will appear
next to the screen annotation representing the function on the screen.

If one or more function(s) is manually set so that the amplitude or frequency
becomes uncalibrated, MEAS UNCAL appears on the right side of the graticule.

Recouple a single function by pressing the function label (to activate the
function), and pressing the function again so that AUTO is underlined.

Pressing (AUTO COUPLE),

For Option 108 only.

executes a quasi-peak routine. See the HP 8591A or HP 83593A Option 103
Manual Supplement for more information.

couples all coupled functions listed.
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displays the voltage level present at the AUX A connector, A7I7, that is on
} the A7 Analog Interface assembly. This is a service diagnostic function and is
for service use only.

HP 8590B or HP 85914 only.

displays the voltage level present at an unused input to the Test Point MUX
circuitry located on the A7 Analog Interface assembly. This is a service
diagnostic function and is for service use only.

accesses the softkey menu used to control the a
The auxiliary outputs are controlled by pressing

and

The status of the auxiliary input (control
line I}, can be displayed on the analyzer screen with

accesses the softkey menu used for control of the auxiliary interface connector.
For the HP 8592B, HP 85934, and HP 8595A: also accesses the

comb generator function.
For Option 102 or 103: also accesses demodulation functions.
moves trace B into trace C.

exchanges trace B and trace C. Trace B is set to the view mode.

subtracts the display line from trace B and places the result in trace B. The
B-DL -> B function is a math operation. See the: softkey
) description for information about math operations.

Option. 021 ar 023 only

selects a black and white print. Use this function if you have a black and
white printer, or if you are using i rinter, but
black and white print. Pressing
softkey.

HP 8592B, HP 8593A, and HP 8595A only.
accesses the harmonic band menu and the band lock function.

Selecting a harmonic band causes the analyzer to lock onto the specified
harmonic band and automatically select the settings shown.

Tabie 3-2. Center Frequency and Span Settings for Harmonic Bands

Softkey Center Span Description
Frequency
0-2.9 Gz BAND © 1.45 GHz 2.9 GHz Low-pass filtered, first harmonic mixing.
2.75-6.4 BAND 1 4.475 GHz 3.6 GHz Preselected, first harmonic mixing.
2.75—65BAND 1 * 4.475 GHz 3.6 GHz Preselected, first harmonic mixing.
6.0-12.8 BAND 2 ¢ 9.4 GHz 6.8 GHz Preselected, second harmonic mixing.
12.4-194 BAND § ¢ 15.9 GHz 7 GHz Preselected, third harmonic mixing.
19.1-22 BAND 4 20.55 GHz 2.9 GHz Preselected, fourth harmonic mixing.
* Available only for an HP 8595A.
] t Available only for an HP 8592B or HP 8593A.
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The band lock softkey, locks the analyzer onto a selected

frequency band (local oscillator harmonic number). When only one frequency

band is being swept the corresponding softkey will be underlined, even if band
lock is off.

Note

When using the analyzer in a band lock mode, the span is limited to 3.6 GHz
in band 0 arnd 1, and to 7 GHz in bands 2 through 4. To select the maximum
span in a given band, use the start frequency, stop frequency, or span function.

Option 023 (R5-232 interface) only.
allows you to set the data transmission speed. {Also see the description for
the key.) The baud rate is set to 1200 by pressing

HP 8592B, HP 8593A, or HP 8595A only.
displays the output of the span DAC that is located on the A7 Analog

Interface assembly. This is a service diagnostic function and is for service use
only.

stores the amplitude data for trace A and removes it from the screen. The
trace A register will not be updated as the analyzer sweeps.

stores the amplitude data for trace B and removes it from the screen. The
trace B register will not be updated as the analyzer sweeps. '

stores the amplitude data for trace C and removes it from the screen. The
trace C register will not be updated as the analyzer sweeps.

Requires Option 003 for an HP 8590B or HP 8592B

deletes all the files from the memory card. Pressing
th

displays
: IF YOU ARE SURE, PRESS KEY AGAIN TO PURGE DATA. Press
gain if you want to delete all files from the memory card.

HP 8592B, HP 85934, and HP 85954 only.

ON) locks the analyzer to the lowest frequency band
{local oscillator harmonic number) containing the currect center frequency.
Start and stop frequencies will be changed if necessary. Executing a band lock
Iimits the analyzer’s tuning range to the selected harmonic number. Selecting
the softkeys for band 0 through band 4 turns on the band lock function
automatically.

If the start frequency is well within a lower band, turning band lock off will
result in a multiband sweep. If a specific band had been selected prior to
changing to a multiband sweep, the selected band’s softkey label will no
longer be underlined indicating that it is not selected. Sweep of a single band
is indicated by the selected band’s softkey label being underlined.

Note

Before changing the frequency range to another harmonic, unlock the band by
pressing o that OFF is underlined.
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. . activates the resolution bandwidth
control the bandwidih functions:

{Also see the

CAL accesses the softkey menus used for the self-calibration, service-diagnostics,
and service-calibration functions. For more information about self-calibrating
the analyzer, see “Improving Accuracy with Self-Calibration Routines” in
Chapter 1.

initiates an amplitude self-calibration routine. Connect CAL OUT to the
analyzer input before pressing .. If Option 105 is installed, remove
the cable from GATE INPUT ing the self-calibration routine.

Noie If the frequency calibration and amplitude calibration self-calibration routines
are both used, th oftkey function should always be initiated
6 softkey function.

retrieves stored self-calibration correction factors. You can retrieve previously
stored correction factors by pressing

initiates a frequency self-calib ine. Connect CAL OUT to the
analyzer input before pressing If Option 105 is installed, remove
the cable from GATE INPUT before starting the self-calibration routine.

initiates both the frequency and amplitude self-calib
CAL OUT to the analyzer input before pressing Ci
Option 105 is installed, remove the cable from GATE INPUT
the self-calibration routine.

HP 8592B, HP 8593A, or HP 85954 only.

adjusts the bias-current DAC setting for the optimum displayed-signal
amplitude, using the 100 MHz COMB OUT signal. This is a service
calibration function and is for service use only.

_Connect

efore starting

copies the correction factors from working RAM to a memory area that allows
the stored correction factors to be automatically retrieved when the analyzer
is turned on. If correction factors are not stored, they will be retained only
until the analyzer is turned off.

changes the setting of the 10 MHz reference (standard timebase) DAC that
is located on the A25 Counter Lock assembly. This is a service calibration
function and is for service use only.

Option 010 or 011 only.
performs absolute amplitude, vernier, and tracking peak self-calibration
routines. The analyzer should be amplitude calibrated by pressing

prior to using the CAL TRK GEN function. Conne

tracking generator output to the analyzer input before pressin
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HP 8592B, HP 8593A, and HP 85954 only.

generates the best slope and offset adjustment for each harmonic band’s
YIG-tuned preselector filter. Connect COMB OTUT to the analyzer input
before pressing (CAL (The CAL YTF function turns on the comb
generator.) The freq ¢y self-calibration routine should be performed before

running t itine. CAL YTF should be performed before
pressing

Reguires Option 003 for an HP 85908 or HP 8592B.
accesses the softkey menu that allows you to catalog, format, and delete data
from a memory card.

Reguires Option 003 for an HP 85908 or HP 8592B.

recalls into the analyzer memory a downloadable program (DLP) saved on

the memory card. Before recalling data that was saved under a prefix other
than the current prefix, ch he current prefix to the prefix used when the
is an alternate way to load program
data from the memory card into analyzer memory. See “Saving and Recalling
femory Card” in Chapter 1 for more information. See also the

Requires Option 003 for an HP 8590B or HP 8592B.

tecalls into analyzer memory a state saved on the memory card.

also displays the time and date when the state data was
stored. Before recalling a a state that was saved under a prefix other than the
current prefix, change the current prefix to the prefix used when the state was
saved. Pressing is an alternate way to load state data from the

memory card into analyzer memory. See “Saving and Recalling Data from the
Memory Card” in Chapter 1 for more information.

Requires Option 003 for an HP 85908 or HP 8592B.
recalls into analyzer memory a trace saved on the memory card. Limit lines
d amplitude correction factors are recalled by pressing

. If the screen title does not exceed 34 characters,
time and date when the trace data was stored is also displayed with the
recalled trace data. The screen title and date are not recalled with limit-line
files or amplitude correction factor files. Before recalling a trace, limit-line file,
or amplitude correction factors file that was saved under a prefix other than
the current prefix, change the current prefix to the prefix used when the data
was saved. Pressing LOAD FILE is an alternate way to load trace data (but
not recommended for recalling limit-line files or amplitude correction factor
files) from the memory card into analyzer memory. See “Saving and Recalling
Data from the Memory Card” in Chapter 1 for more information.

catalogs all the programs and variables stored in analyzer memory. Press
o catalog states, traces, limit-line table
correction factors saved in analyzer memory. Pressing

all traces, states, amplitude correction factors, programs, and limit-line tables
stored on the memory card when cataloging the memory card.

Requires Option 003 for an HP 8590B or HP 8592B.
catalogs the amplitude correction factor files that are on the memory card.
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Use the softkey to catalog amplitude factors saved in
analyzer memory (amplitude correction factors saved in analyzer memory are
stored in trace registers). Amplitude correction factors are saved with an “a”
before the memory card file name. Amplitude factors can be saved in analyzer
memory by either loading in amplitude correction factors from a memory
card, defining amplitude correction factors using a remote programming
command (AMPCOR), or usin See “Entering Amplitude
Correction Factors” in Chapter 1 for more information.

Requires Option 003 for an HP 85908 or HP 8592B.
u wi ing i or the m

Each catalog
ation and accesses a menu containing

The catalog contains information about the
data stored on the memory card. (See Figure 3-1 and Table 3-3.)

Use the step keys to view different sections of the directory, and the knob to
select a file. Press to load the selected file into analyzer memory.

to delete the selected file from the memory card.

Press

Unlike saving to the internal memory, data is saved as a file on the memory

card. The files stored on the memory card are in the logical interchange
format (LIF).

o o o @) @

) 2 &)
7
REF .C\dBm ATTEN 1O 8

PEAK [HP839X 128 ]

/ FILE
10 sLW_8 STYATE 12 19:07:47 23 MAR 1989
a8/ t_40 TRACE 13 15:56:45 27 MAR 1989
5 AAAAA_21 STATE

1
5
18 1Y 00:21:39 28 MAR 1989
522 STATE 18 1 00:25:186 28 MAR 1989
s_11 STATE 20 1 00:25:39 28 MAR 1989
dPROG DLP 21 1  DB:45:57 29 MAR 1989 | DELETE
40005 DLP 22 1  07:45:40 05 APR 19889 FILE
§.222 STATE 23 1 0B:41:00 07 APR 1989
LLW_22 TRACE 24 S  0B8:45:427 07 APR 1989
dLw.222 DLP 28 1 D6:49:34 07 APR 18B¢& SELECT
dLWw.20 DLP 30 1 DE:50:54 07 APR 198¢9 PREFX
SA SB | ILG._S LIMIT 31 1 09:11:30 30 OCT 1989
$C FC | aTEMP_4 AMP 32 1 ©7:30:11 10 OCT 1989
CORR EXIT
CATALOG
BREV
MENU
CENTER 27.08823 GHz SPAN B0.74 MMz
RES BW 300 kHz YBW 100 xHz SWP 20 msec

Figure 3-1. Memory Card Catalog Information
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Table 3-3. Memory Card Catalog Information

Item Title Description

1 Volume Label A label to identify the memory card.
automatically assigns the volume label “HP859X” to the

card.
2 Number of Displays the size of the memory card, 128 is the number of
kilobytes 256-byte blocks or records. 128 indicates that the card is a

32-kilobyte memory card (128 blocks x 256 bytes per block)
per 1024 bytes per kilobyte.

3 Data Type Indicates the type of data—trace, state, dowrloadable
program (DLP), limit Jine (LIMIT), amplitude factors
(AMP). The data type is determined by the letter t,s, d, 1,
or a preceding the filename.

Starting Address |Indicates the physical record number of the start of the file.

File Length Indicates number of records in the file,

Time of Creation |Indicates the time and date of file creation.

w1 O FO |

File name The letter preceding the file name indicates the type of data
of the file: t = trace data, s = state data, d = program data
(downloadable program), 1 = limit line, a = amplitude
factors. If the data was saved using a prefix, the prefix
follows the first character in the file name. An underscore
and the register number follow the prefix.

catalogs all of the downloadable programs (DLPs) that are in analyzer
. INEmOry.o e memory card. Downloadable programs can be saved in

analyzer memory by either loading in a downloadable program from the

memory card or defining a function using remote programming commands

(FUNCDEF or ACTDEF).

accesses a menu that has the cataloging functions for analyzer memory:

catalog contains information about the data stored in internal memory. See
Figure 3-2 and Table 3-4.
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A2
REF .{NdBm TTEN} 10 4B

PEAK iNTERNAL %430 53608/
LOG
10 _SdR 32
ds8/ N_.EWFREQ 38
T_ONE 33
T.iME 33
© N 33
T_VSTATION 38 DELETE
T_VONE 34 _ FILE
~LMEN 33
C.OUNT 4 SELECT
T_VTWO 34 PREFX
~CLR 32
A SB
SC FC
CORR EXIT
CATALOG
PREV
MENU
CENTER 900 MHz SPAN 1.800 GHz
RES BW I MHz VEW 1 MMz SWP 20 msec

Figure 3-2. Analyzer Memory Catalog Information

Table 3-4. Analyzer Memory Catalog Information*

R

Callout Number Description
1 Name-of-the—catalog-source:
2 Bytes of spectrumn analyzer memory used.
3 Bytes of spectrum analyzer memory available,
4 Bytes used by ifem.
8 Name of item.
* This table is not applicable when using |

Unlike saving to the memory card, data is saved as an item in analyzer
Iemory.

Use the step keys to view different sections of the directory, and the knob to
select a file. The selected file is highlighted in inverse video.

Except for

the menu that has the DI
the item from analyzer memory.

tions access

Pressing

. accesses a menu that has the :

function. Use to load a state or trace from analyzer memory. Do

not use .  to load limit-line table and amplitude correction factor

items.
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Also see the and

- softkey descriptions.

Reguires Option 003 for an HP 85908 or HF 8592B.
catalogs the limit-lines on the memory card. Press

catalog limit-line tables stored in analyzer memory (limit-line tables saved in
analyzer memory are stored in trace registers).

displays the “on event” programming commands and their status. The on
event programming commands are as follows:

ONEOS Performs command list at end of every sweep.
ONSWP Performs command list at begmmng of every swee
TRMATH Performs trace math.

ONCYCLE Performs command list periodically.

ONDELAY Performs command list once after a time period.

ONMEKR Performs command list at the marker.
ONSRQ Performs command list on every service request.
ONTIME Performs command list at a specific time.

The on event programming commands can be set remotely; see the
HP 8590 Series Programming Manual for more information about setting the
commands.

When the on event programming commands have no
an instrument preset has been performed, pressing
displays the status of the on event programming commands as UNDEFINED.
If the ONEOS, ONSWP, TRMATH, ONMKR, and ONSRQ commands

have been set, pressing displays their status as ACTIVE.

When ONCYCLE, ONDELAY, or ONTIME have been set, pressing
displays the information in Table 3-5. (See Figure 3-3.)

Table 3-5, CATALOG ON EVENT Display Description

Programning Description of CATALOG ON EVENT Display

Compand

ONCYCLE The number of seconds left until the event occurs, followed by the number of

as set for.

ONDELAY displays either a positive number or negative number of
seconds A positive number indicates the number of seconds left until the event
occurs. A negative number indicates the number of seconds that has passed since
the event occurred.

ONTIME The date (in year, month, and day format) and the time (in 24 hour format) that

ONTIME is set for.
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2
REF .

PEAK

i
oo
A
0@

0 dBm ATTEN 48 dB
DE 0 -2
HE DS UNDEFINED
UNBEF INED
UNDEFIN
IN 86244 SEC ON CYCLE OF 86489 SEC
IN -125 SEC
ACTIVE
UNDEF INED 95}%[%
AT DATE 961884 AT TIWE ©3:9B:08
................................................................................................. seLeeT
PREFX
......... L SO SRS OO OO OOL SRR SURUOPOROE SOPORO EXIT
: : : : : : : : : CATALGS
PREV
..... MENU
R 4.2088 GHz SPAN 1.888 GHz
RES BW 3.8 MHz YBK 4 MHz SWP 20 mseo RT

Figure 3-3. CATAL.OG ON EVENT Display

catalogs all of the saved data, that has the specified prefix, that is either on
the memory card or in analyzer memory. The entire prefix does not have to
be specified. For example, if you want to catalog all the files beginning with
the prefix S, specify S as the prefix and then us " Prefixed
items can be saved in analyzer memory by either loadingin a ownloadable

program from the memory card or using remote programmirg commands to
define a function.

displays the status of state and trace registers in analyzer memory. States 1

through & are displayed with the center irequency (denoted by CF) and span
(denoted by SP). The status of trace registers 0 to the maximum number of
traces is displayed also. If a trace, limit-line tables, or amplitude correction
factors have been saved in the trace register, the screen title (denoted by
“TL:"} is displayed. If the screen title length allows, or if no title is saved
with the trace, the time and date are displayed. To load the contents of the
state or trace register into analyzer memory, use the knob or step keys to
select the register and press . "

Note

: - to load the contents of a trace register containing
limit-line tables or amplitude correction factors.

Requires Option 003 for an HP 8590B or HF 8592B.
catalogs all of the states stored on the memory card.

Requires Option 003 for an HP 8590B or HFP 8592B.
catalogs all of the traces stored on the memory card.

catalogs all of the variables saved in analyzer memory. Variables can be saved
in analyzer memory by loading in a downloadable program from the memory

card or defining a function using remote programming commands (VARDEF
or TRDEF).

Analyzer Functions 3-27



Note Variables beginning with an underscore are used by the analyzer firmware.
i Modifying these is not recommended and may give unexpected results.

activates the center-frequency function to allow the selection of frequency that
will be at the center of the screen.

changes the step size for the center frequency function. Once a step size has
been selected and the center frequency function is activated, the step keys
change center frequency by the step-size value. The step size function is
useful for finding harmonics and sidebands beyond the analyzer’s current
frequency span. When auto-coupled, the center frequency step size is set to
one graticule (10% of the span).

allows you to enter a prefix that can be used for saving and recalling data to
and from the memory card, and for cataloging by the prefix. The prefix can
be from one to seven characters long. The longer the prefix, the shorter the
register number must be. The total length of the prefix and register number
cannot exceed eight characters. The prefix can be any character; however,
hould not be the first character of the prefix. Pressing
accesses a menu containing the letters of the alphabet,

the underscore symbol (), the number symbol (#), a space, and the clear
function. To select a character, press the softkey that displays the group of
characters that contains the desired character. The softkey menu changes

to allow you to select an individual character. If you make a mistake, press
to space back over the incorrect character. Additional characters

ate available by pressing MO
numeric keypad.

. Numbers may be selected with the

cle tion. Press (CONFIG) or (DISPLAY]),

o clear the current prefix. The
current prefix is set to blank by pressing DEFAUL

allows you to write a 53-character screen title across the top of the screen.
The marker readout may interfere wi 26 characters. The markers
can be turned off by pressing (MKR), !
accesses the softkey menus that contain the characters and symbols available.
The screen title will remain on the screen until eithe :
pressed again, is pressed, the screen title is cleared by pressing
, of a trace is recalled that was saved with a screen title.

Pressing

ccesses a menu containing the letters of the

alphe he underscore symbol (_), the number symbol (#), a space, and
the oftkey. To select a character, press the softkey that displays the
group of characters that contains the desired character. The softkey menu
changes to allow you to select an mchwdual character. If you make a mistake,
press (Bx sP) to space back orrect character. Additional characters

are available by pressing ! Numbers may be selected by using
the pumeric keypad.
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he clear function. Press {DISPLAY],

o clear the current screen title.
provides additional characters for the menu accessed

Pressing

by pressing
numbers, Gr

provides lowercase letters,
To access additional
characters, press | 2 is pressed, a character
table appears on . To select er, turn the knob to position
the cursor under the desired character and press the key. The step
keys move the cursor between rows. When all desired characters have been

entered, press {HOLD ). All other analyzer functions are inoperative until (HOLD )
is pressed.

clears the current screen title or prefix.

HP 8532B only.
clears the fr

offset added by the correct-to-comb routine. See the
softkey description.

For Option 103 only.

clears the displayed quasi-peak amplitude and quasi-peak marker (represented
by a diode symbol) from the analyzer screen. See the HP 8391A or HP 8593A
Option 103 Manual Supplement for more information.

erases any data previously stored in trace A and continuously displays any
signals detected in the frequency range of the analyzer. This function is

activated at power on and by pressing (PRESET).

Ch anging the trace mode. of ttace O to.clear write.or.minimum. hold. can

change the trace mode of trace A. If trace A is in clear-write mode or
maximum-hold mode when trace C is changed to clear write or minimum
hold, the trace mode of trace A is changed to store blank.

The following table shows the trace mode of trace A before and after changing
trace C to clear-write or minimum-hold trace mode.

Trace Mode of Trace A | Trace Mode of Trace A
Before After
Clear write Store blank
Maximum hold Store blank
View View

Changing the trace mode of trace A to clear write or maximum hold can
change the trace mode of trace C. If trace C is in clear-write mode when trace
A is changed to clear write or minimum hold, the trace mode of trace C is
changed to minimum hold.
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Trace Mode of Trace C{Trace Mode of Trace C
Before After
Clear write Minimum hold
Minimum hold Minimum hold
View View

erases any data previously stored in trace B and continnously displays any
signals detected in the frequency range of the analyzer. This function is
activated at power on and by pressing (PRESET).

Changing the trace mode of trace C to clear write or minimum hold can
change the trace mode of trace B. If trace B is in clear-write mode or
maximum-hold mode when trace C is changed to clear write or minimum
hold, the trace mode of trace B is changed to store blank.

The following table shows the trace mode of trace B before and after changing
trace C to clear-write or minimum-hold trace mode.

Trace Mode of Trace B | Trace Mode of Trace B
Before After
Clear write Store blank
Maximum hold Store blank
View View

Changing the trace mode of trace B to clear write or maximum hold can
change the trace mode of trace C. If trace C is in clear-write mode when trace
B is changed to clear write or minimum hold, the trace mode of trace C is
changed to minimum hold.

Trace Mode of Trace C | Trace Mode of Trace C
Before After
Clear write Minimum hold
Minimum hold Minimum hold
View View

erases any data previously stored in trace C and continuously displays any
signals detected in the frequency range of the analyzer. This function is
activated at power on and by pressing (PRESET).

Changing the trace mode of trace C to clear write or minimum hold can
change the trace mode of trace A and trace B. If trace A or trace Bisin
clear-write mode or maximum-hold mode when trace C is changed to clear
write or minimum hold, the trace mode of trace A or trace B is changed to
store blank.
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The following table shows the trace mode of trace A or trace B before and
after changing trace C to clear-write or minimum-hold trace mode.

Trace Mode of Trace A or B | Trace Mode of Trace A or B
Before After
Clear write Store blank
Maxirmum hold Store blank
View View

If you want to use trace A or trace B in the clear-write or maximum-hold
mode and do not want trace C to blank it, use minimum-hold or view-trace
mode for trace C.

makes the auxiliary-interface control line A output high or low {TTL).

makes the auxiliary-interface control line B output high or low (TTL).
makes the auxiliary-interface control line C output high or low (TTL}.

makes the auxiliary-interface control line D output high or low (TTL).

RS

HP 8591A, HP 8593A, HP 8594A, and HP 85954 only.

selects the resolution of the marker counter. The marker counter has a
resolution range of 10 Hz to 100 kHz. The available resolution values are

1 Hz, 10 Hz, 160 Hz, 1 kHz, 10 kHz, and 100 kHz. The 1 Hz marker counter
resolution is not specified. The resolution can be changed by using the

step keys or by entering the resolution using the numeric keypad. The
lution can be auto coupled to the sp
' so that AUTO is underlined. The:

softkey function is not affected by pressing :

displays the analog output of the YTO coarse-tune DAC located on the A7
Analog Interface assembly. This is a service diagnostic function and is for
service use only.

HP 8592B, HP 8593A, and HP 85954 only.
turns the internal comb generator on (when ON is underlined) or off (when

OFFT is underlined). Conuect a cable between 100 MHz COMB OUT and the
analyzer input.

accesses the softkey menu used for printer and plotter configurations, the
time and date display functions, changing the current prefix, memory card
configuration functions, disposing of user-defined variables and programs

from analyzer memory, changing the analyzer address or the baud rate, and
displaying the installed option on screen. Pressing m (CONFIG ) after the analyzer
has been placed in the remote mode places the analyzer in the local mode and
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enables front-panel control. During remote operation, an R appears in the

lower-right corner of the screen indicating remote mode. Pressing {CONFIG
removes the R annotation from the lower-right corner.

initiates a variety of tests fo check the major functions of the analyzer. The
confidence test function checks that the video bandwidths change, the noise
floor level decreases as the resolution bandwidth narrows, the step gains
switch, and the 3 dB bandwidths of the resolution bandwidths are correctly
set. CNF TEST PASS is displayed if the confidence test passes.

HP 85928 only.
changes the frequency offset tom
correct-to-comb routine. See the

Option 021 or 023 only.
initiates an output of the screen data, without an external controller, to a
previously specified graphics printer or plotter. The print lotter must
have already been selected using and either (for a
plotter) or ; (for a printer). To obtain a print, press (CONFiG),
so that PRNT is underlined), then . For
o change the HP-IB address of the

printer, if necessary. For Option 023, us
of the analyzer, if necessary.

equency and exits the
oftkey description.

Option 021, use

to change the baund rate

If the analyzer is con aintJet printer and you want a
color printout, press If the analyzer is connected to
an HP PaintJet printer and you want a black and white printout, press

If you want the softkey labels to b ith the analyzer display printout
when using (COPY), press o that ON is underlined.

Press and the process will begin. The screen remains frozen (no further
sweeps taken) until the data transfer to the printer is complete. The analyzer
works with many Hewlett-Packard printers.

The plotting process is similar to the printing process. On th
press For Option 021, use

T the plotter, if necessary.

desired. If two or four plots per page are chosen, a softkey function is
displayed that allows you to select the location of the plotter cutput on the

four plots per page are selected,

softkey until the rectangular marker is in the desired section of the softkey
label. The upper and lower sections of the softkey label graphically represent
the position of the page where the plotter output will be located.
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Note

The HP 7470A Plotter does not support two plots per page output. I you use
an HP 7470A. Plotter with an HP 8590 Series Spectrum Analyzer, you can
select one or four plots per page, but not two plots per page.

For a multipen plotter, the pens of the plotter draw the different components
of the screen as follows:

Pen Description
Number
1 Draws the annotation and graticule.

Draws trace A.

Draws trace B.

2

3

4 Draws trace C and the display line.

5 Draws user-generated graphics and the lower limit line.
6

Draws the upper limit line.

To plot, press
and (SOPY).

Printing is usually faster than plotting, but plotting provides higher resolution
output. The analyzer works with plotters such as the HP 7440A.

(PLT should be underlined),

R

Figure 3-4 shows the rear view of a typical printer/spectrum-analyzer
configuration.

Figure 3-4. Connecting a Printer to the Analyzer

Note

Printing and plotting require an optional interface. Generally, spectrum
analyzers with an HP-IB interface set the plotter address to 5 and the
printer address to 1. Spectrum analyzers with an RS-232 interface must
have the baud rate set to match the baud rate of the printer or plotter being
used. The programming manual that comes with the optional interfaces
details peculiarities of the different interfaces. Refer to the HP 8590 Series
Programming Manual for more information about printing and plotting.
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Option 021 or 023 only,
changes between a printer
and want to do a plot, pres

pressing (COPY).

controls use of some of the correction factors. When ON is underlined,
correction factors are used and CORR appears on the display. When OFF is
underlined, correction factors are not used. Turning the correction factors off
degrades amplitude accuracy.

e, if you have been printing
to underline PLT before

Note Correction factors must be on for the spectrum analyzer to meet its specified

ﬁ performance.

HP 8592B only.
increases the frequency accuracy by adding a frequen
frequency to correct the frequency readout. Pressing

accesses a softkey menu that has

: A message, SET
MARKER ON COMB TOOTH THEN PRESS ’CONTINUE’ SOFTEEY TO CORRECT FREQ
OFFST, is displayed on the analyzer screen. Place the marker on the nearest
comb signal, and either press . if you want to add a frequency

offset, or press you want to exn: the correct-to-comb routine without
adding a frequency offset. The span should be greater than 17 MHz and less
than or equal to 400 MHz before using the correct-to-comb-routine,——— .

Caution Do not use dc coupling if there is any dc voltage at the spectrum analyzer

# input .

HP 8594A or HP 85954 only.

allows you to select alternating-current (AC) or direct-current (DC) coupling
at the spectrum analyzer input. Selecting ac coupling blocks any dc voltage
at the spectrum analyzer input; however, the ac coupling also decreases the
frequency range of the spectrum analyzer. The input coupling is set to ac by
an instrument preset.

Specifications apply only when coupling is set to dec.

e horizontal position of the signal on the analyzer display. Press
if you want the analyzer to use this position when power is turned

vertical position of the signal on the analyzer display. Press
if you want the analyzer to use this position when power is turned

changes the DAC numbers of the span, DAC YTO coarse-tune, DAC YTO
fine-tune, and YTO FM tune DAC located on the A7 Analog Interface
assembly. This is a service diagnostic function and is for service use only.
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R

changes the display of the date from a month-day-year format to a
day-month-year format. It is set to a month-day-year format by pressing

changes the amplitude units to dBm for the current setting (log or linear).
changes the amplitude units to dBmV for the current setting (log or linear).
changes the amplitude units to dBpV for the current setting (log or linear).

accesses the predetermined correction factors. A special pass code is required
for use. See Chapter 5 in the Installation and Verification Manual for your
instrument for more information.

resets the analyzer configuration to the state it was in when it was originally
shipped from the factory and performs an instrument preset. See Table 3-5
for the default user-configuration values set by pressing

Table 3-5. Default Configuration Vaiues

Configuration Default Value
Analyzer address (Option 021) 18
Copy device printer
CRT position (Horizontal and Vertical) | 10, 48
Printer address (Option 021 or 023) 1
) Plotter address (Option 021 or 023) 5
' Baud rate (Option 023) 1200
External preamp 0 dB
Save lock (internal states or traces) Off
Printer Jblack and white printer
Print menn on
Plots per page 1
Time/date display on
Date mode month-day-year format
Prefix (blank)
Analyzer state at power on instrument preset

function allows you to delete an item from analyzer memory or a file from the
memory card. is not available for deleting state or trace data

from analyzer memory (see the
the step keys to view different sections of and use the knob to
select the file or item to delete. Pressing causes a message to
appear on the analyzer screen: IF YOU ARE SURE, PRESS KEY AGAIN TO PURGE
gain if you want to delete the memory item.

softkey description). Use
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Note

Deleting items beginning with an underscore from analyzer memory is not
recommended and may have unexpected results. Items beginning with an
underscore are used by the analyzer.

itude-correction factor that was previously selected by

two highest-amplitude signals. Pressing
similar to pressing the following keys: (PEAK SEARCH), MARK

Option 102 or 103 only.

accesses the softkeys controlling demodulation functions, speaker volume,
squelch level, FM gain, and dwell time,.

Option 102 or 103 only.
allows selection of amplitude (AM) or frequency (FM) demodulation.

Activating AM detection turns off M demodulation (if it is on). When the
frequency span is greater than 0 Hz, a 30 kHz resolution bandwidth is used

during demodulation, regardiess of the screen annotation. When the span is
egual to 0 Hz, the displayed bandwidth.is used

Turning FM demodulation on turns off AM demodulation (if it is on).. When
the frequency span is greater than 0 Hz, a 100 kHz bandwidth is used during
the demodulation, regardless of the screen annotation. When the span is
equal to 0 Hz, the displayed bandwidth is used.

Option 102 or 108 only.

turns the AM or FM demodulation on and off. If the analyzer is in a nonzero
span, a marker is placed at center screen if an on-screen marker is not already
present. The marker pause is changed to equal the current dwell time value.
Demodulation takes place on any signal that is indicated by the marker
position during the marker pause. There is no change to the display during
marker pause, but the demodulation signal is present on the AUX VIDEO
OUT. Also see the softkey description.

Pressing  selects the sample peak detector for AM
demodul " detector for FM demodulation. I the analyzer is in

Zero span, demodula.tmn is done continuously, with or without an on-screen
marker.

selects between sample and peak detection. When sample detection is
selected, SMPL appears in the upper-left corner of the screen. When peak
detection is selected, PEAX appears in the upper-left corner of the screen. In
sample mode, the instantaneous signal value at the present display point is
placed in memory. Sample detection is activated automatically for noise level
markers, during video averaging, and for FFT measurements. Peak detection
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obtains the maximum video signal between the last display point and the
present display point and stores this value in the trace memory address. Peak
detection is selected at power on and by pressing (PRESEL).

accesses softkeys that activate the display line and threshold, allow title and
prefix entry, and control the display of the graticule and screen annotation.

displays the current correction-factor data generated by the calibrate
frequency and amplitude self-calibration routines. This is a service diagnostic
function and is for service use only.

displays the status of the auxiliary connector input {control line I} on the
analyzer screen (high = 1 or low = 0, in TTL).

allows you to dispose of all the user programs and variables that are in
analyzer memory. Pressin auses a message to appear
on the analyzer screen: IF YOU ARE SURE, PRESS KEY AGAIN TO PURGE
DATA. Press gain if you want to dispose of all the
user-defined programs and variables. If you do not want to dispose of all

Note

to delete stored programs or variables from analyzer
memory selectively.

Using ¢ ay change the printer or plotter configuration.

Pressing ! sets the printer output to print a black and

white print by selecting sets the copy device to print when
has PRNT underlined, and sets the print menu to on

has ON underlined. Us

any of these functions.

disables the reset of the peak detector on the A16 Processor/Video assembly
after each analog-to-digital conversion. This is a service diagnostic function
and is for service use only.

activates an adjustable horizontal line that is used as a visual reference line.
The line, which can be used for trace arithmetic, has amplitude values that
correspond to its vertical position when compared to the reference level. The
value of the display line appears in the active function block and on the left
side of the screen. The display line can be adjusted using the step keys, knob,
or numeric keypad. To deactivate the display line, press

that OFF is underlined. (Also see th

Option 102 or 103 only.
sets the dwell time for the marker pause, during whick demodulation can take

place in nonzero span sweeps. The dwell time can be set from 2 milliseconds
to 100 seconds.
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Option 105 only.

determines whether the gate triggers on the positive-going or negative-going
edge of the signal at the GATE TRIGGER INPUT connector (on the rear
panel of the spectrum analyzer).

allows you to edit the current amplitude-correction factors table by accessing

can be accessed through both the amplitude-correction menu and the
limit-line menu. When accessed from the amp]_tude-correctlon menu, the
amplitude-correction factors table is erased from the a
amplitude-correction menu s restored on-screen. Us
amplitude-correction factors have been entered.

when all the

When accessed from the limit-line menu, - erases the limit-line
table from the analyzer’s screen and rest nu accessed by the
when all the limit-line values have

been entered.

allows flatness-correction constants to be viewed or modified. This is a service
calibration function and is for service use only.

allows you to edit the current limit-line tables by accessin

_line ta.;ble.

I - —allows you to view or edit the lower limit-line table. Up to 20 entries are

allowed for the lower limit-line table. With the lower limit-line table format,
the coordinates for the lower limit-line are specified, but none are specified for -
the upper limit line. Even if upper limit-line values exist or the values had - -
been entered as an upper and lower limit-line table, the lower limit-line values
are treated as a separate table from the upper limit-line values. The lower
limit-line entries can have independent frequency and amplitude coordinates
from upper limit-line table entries.

allows you to view or edit the upper and lower limit-line tables
simultaneously. These tables are edited by entering a middle amplitude value
and an amplitude deviation. Up to 20 entries are allowed for the upper and
lower limit-line tables. Like the upper and lower limit-line table format, the
mid/delta limit-line table format provides a means of specifying the upper and
lower limit lines at the same time. Unlike the upper and lower table format,
the amplitude values are specified as a middle amplitude value with a delta
(the upper and lower limit lines are drawn an equal positive and negative
distance from the middie amplitude). With the mid/delta format, the
frequency and the middle amplitude plus the delta comprise the upper limit
line; the frequency and the middle amplitude minus the delta comprise the
lower limit line. The difference between the mid/delta and the upper/lower
format is the way the amplitude values are entered; the frequency coordinate
begins a segment regardless of the format chosen. The mid/delta format can
be used if the upper and lower limit lines are symmetrical with respect to the
amplitude axis.
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allows you to view or edit the upper and lower limit-line tables
simultaneously. Up to 20 entries are allowed for the upper and lower limit-line
tables. With the upper and lower limit-line table format, the upper and

lower limeit-lines can be entered at the same time. With the upper and lower
limit-line format, the frequency, upper amplitude, and lower amplitude are
specified. The frequency and upper amplitude comprise the coordinate point
for the upper limit line, the frequency and lower amplitude value comprise the
coordinate point for the lower limit line. It is not necessary to specify both an
upper and lower amplitude component for every frequency component.

allows you to view or edit the upper limit-line table. Up to 20 entries are
allowed for the upper limit-line table. With the upper limit-line table format,
the coordinates of the upper limit line are specified, but none are specified for
the lower limit line). Even if lower limit-line values exist or the values had
been entered as an upper and lower limit-line table, the upper limit-line values
are treated as a separate table from the lower limit-line values. The upper
limit-line entries can have independent frequency and amplitude coordinates
from lower limit-line table entries.

selects upper or lower limit-line tables.

executes the remote commands that appear in the screen title.

exits the EDIT FLATNESS softkey menu. This is a service calibration
function and is designed for service use only.

returns the analyzer to the state it was in before the current catalog function
was invoked.

removes the screen annotation left after pressing

activates the trigger condition that allows the next sweep to start when an
external voltage (connected to EXT TRIG INPUT on the rear panel) passes
through approximately 1.5 volts. The external trigger signal must be a 0 V to
+5 V TTL signal.

adds a positive or negative preamplifier gain value, which is subtracted from
the displayed signal. The EXT PREAMP function is similar to the REF
LVL OFFSET function; however, with the EXT PREAMP function, the
attenuation may be changed depending on the preamplifier gain entered. A
preamplifier gain offset is used for measurements that require an external
preamplifier or long cables. The offset is subtracted from the amplitude
readout so that the displayed signal level represents the signal level at the
input of the preamplifier. The preamplifier gain offset is displayed at the top
of the screen and is removed by entering zero. The preamplifier gain offset is
entered using the numeric keypad.

if you want the analyzer to use the current preamplifier
ower is turned on. Preamplifier gair offset is set to zero
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transforms zero span data into the frequency domain by using a fast Fourier
transform. After using the FFT function, the display is always in log mode,
10 dB per division and single sweep triggering. After using the FFT function,
the markers are still in FFT mode for use in evaluating the data. The markers
must be turned off before attempting to use them in the usual manner.

See Chapter 2, “Measuring Amplitude Modulation Using the Fast Fourier
Transform Function,” for more information.

displays the output of the YT O fine-tune DAC, which is produced on the
AT Analog Interface assembly. This is a service diagnostic function and is for
service use only.

draws a zero-slope line between the coordinate point of the current segment
and the coordinate point of the next segment, producing limit-line values
equal in amplitude for all frequencies between the two points. If the
amplitude values of the two segments differ, the limit line “steps” to the
frequency value of the second segment.

provides access to the softkeys used for viewing or editing the flatness-
correction constants. This is 2 service calibration function and is for service
use only.

displays the output of the FM coil driver produced on the A7 Analog
Interface assembly. This is a service diagnostic function and is for service use

only.
Option 102 or 103 only.

adjusts the top-to-bottom screen deviation from center screen of the signal
(FM demodulation only). The range for FM gain is from 10 kHz to 500 kHz.

The default value is 100 kHz.

Option 102 or 103 only.
adjusts the horizontal trace for center-screen with no modulation on the
carrier. This is a service diagnostic function and is for service use only.

displays the FM_SPAN signal from the span dividers on the A7 Analog

Interface assembly. This is a service diagnostic function and is for service use
only.

formats a card in logical interchange format (LIF). The memory cazd is
formatted with the volume label “HP859X.” Pressing causes
a message to appear on the a en: IF YOU ARE SURE, PRESS KEY
AGAIN TO PURGE DATA. Pres again if you want to format the

memory card. Pressing
card.

deletes data stored on the memory

activates the trigger condition that allows the next sweep to start as soon as
possible after the last sweep.

HP 8591A, HP 8593A, HP 8594A, or HP 8535A only.
displays, in real-time, frequency diagnostic information for the LO section.
This is a service diagnostic function and is for service use only.

HP 8591A, HP 8593A, HP 8594A, or HP 85954 only.
indicates the status of the frequency discriminator as a function of LO span.
This is a service diagnostic function and is for service use only.
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FREQUENCY

adds an offset value to the frequency readout to account for pre-analyzer
frequency conversions. Offset entries are added to all frequency readouts
including marker, start frequency, and stop frequency. Entering an offset does
not affect the trace. Offsets are not added to the span. Frequency offsets are
entered using the numeric keypad.

When a frequency offset is entered, its value is displayed on the bottom of the
screen (as opposed to reference level offsets, which are displayed on the left
side of the screen). To eliminate an offset, press : 0 (ENTER )
Pressing also sets the offset to zero.

activates the center-frequency or start-frequency function and accesses
the menu that has the frequency functions. The center frequency or start
frequency value appears below the graticule on the screen.

Although the spectrum analyzer allows entry of frequencies greater than the

specified frequency range, using frequencies greater than the frequency span of
the analyzer is not recommended.

Note

When changing both the center frequency and the span, change the frequency
first since the span can be limited by the frequency value.

changes the analyzer span to full span.

For an HP 8592B, HP 85934, and HP 8595A only: span can be limited if
harmonic bandlock 1s set to on.

Y

Full Span Frequency Range

Model Frequency Range
HP 8590B| 9 kHz to 1.8 GHz
HP 8591A 9 kHz t0 1.8 GHz
HP 8592B| 2.75 GHz to 22 GHz *
HP 8593A| 2.75 GHz to 22 GHz *
HP 8594A| 9 kHz to 2.9 GHz
HP 8595A| 9 kHzto 6.5 GHz *

* Harmonic band lock is set to OFF.

Option 105 only.
determines if the gate is enabled on the edge of the trigger input or on the
level of the input signal. If the gate control is set to EDGE, the edge of the
input signal triggers the timer for the gate delay. When the gate control is set
to LVL, the gate follows the positive level of the signal connected to GATE
TRIGGER INPUT. When the gate control is set to level, the functi f
gate delay and gate. lenvth no longer apply and therefore, the G

softkeys are blanked.
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Option 105 only.

sets the duration of the delay before gating. The gate delay can be set from
1 ps to 65.535 ms.

Option 105 only.
sets the duration of the gate. The gate length can be set from 1 us to
65.535 ms.

Option 105 only.
accesses the softkey functions used for Option 105, the time-gated spectrum

Option 105 only.

turns on or off the gate for Option 105, the time-gated spectrum analyzer
capability.

accesses the softkey menu used for selecting screen title or prefix characters
G through L.

displays the output of the analog-ground reference produced on the
A16 Processor/Video assembly. This is a service diagnostic function and is for
service use only.

turns the screen graticule on and off. This is helpful when alternative graphics
are drawn on the screen through a remote controller and during plotting,
when a graticule is not required.

sets the input impedance for voltage-to-power conversions. The impedance

you select is for computational purposes only, since the actual impedance of
5042 (except for Option 001) is set by internal hardware. The preset value
can be changed by using a service function. Select the computational input
impedance by pressing or by entering 75 or 50 using the
numeric keypad.

Reguires Option 003 for an HP 85908 or HP 8592B.
selects between analyzer memory and the memory card for the save and recall
functions.

recalls the saved analyzer state from the selected state register. Recalling
a state from the analyzer memory displays the time and date when the
state data was stored. To recall a state, pres
numeric keypad to enter a state register number (valid state register numbers
are 1 through 9). State register 9 contains a previous state; state register 0
contains the current state.

accesses a softkey menu that allows you to either select the trace in which the
trace data is to be recalled (trace A, trace B, or trace C), recall the current
limit-line tables, or recall amplitude correction factors. When recalling a
trace, select the trace in which the trace data is to be recaJled enter the

trace register number, and press
amplitude correction factors, press :

respectively, enter the trace register number, and press (ENTER). Valid trace
register numbers are 0 through the maximum register number. The maximum
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register number is the number displayed after MAX REG # = during a save or
tecall operation. If a screen title is present, it is recalled with the trace data
(but not with the limit-line table or the amplitude-correction factors). If the
screen title does not exceed 34 characters, the time and date when the data
was stored will also be displayed.

INVALID SAVEREG is displayed if data has not been stored in the trace register.

changes the analyzer’s frequency span to the previous span setting.

when accessed by

by (SAVE), pressing

analyzer .

esses the limit-line menus. When accessed
tores the current limit-line tables in

the memory card. When accessed by (RECALL),

recalls limit-line tables from analyzer memory or the
memory card. See “To Save a Limit-Line Table or Amplitude Correction
Factors” or “To Recall Limit-Line Tables or Amplitude Correction Factors” in
Chapter 1 for more information.

allows you to choose fixed or relative type of limit lines. The fixed (FIX) type
uses the current limit-line as a reference for fixed frequency and amplitude
values. The relative (REL) setting causes the current limit-line value to

be relative to the displayed center frequency and reference-level amplitude
values. For example, if a limit line is specified as fixed, entering a limit-line
segment with a frequency coordinate of 300 MHz displays the limit-line
segment at 300 MHz. If the same limit-line table is specified as relative, it is
displayed relative to the analyzer’s center frequency and reference level. If the
center frequency is at 1.2 GHz, a relative limit-line segment with a frequency

coordinate of 300 MHz will display the limit-line segment at 1.5 GHz. Ifthe

amplitude component of the relative limit-line segment is —10 dB, then —10
dB is added to the reference level value to obtain the amplitude of the given
component (reference level offset included).

RELATIVE is displayed in the limit-line table when the limit-line type is
relative; FIXED is displayed when limit-line type is fixed.

A limit line entered as fixed may be changed to relative, and one entered as

relative may be changed to fixed. When changing between fixed and relative
limit-lines, the frequency and amplitude values in the limit-line table change
so that the limit Iine remains in the same position for the current frequency

and amplitude settings of the spectrum analyzer.

turns the limit-line testing and display of the limit lines on and off. When
limit-line testing is enabled, every measurement sweep of trace A is compared
to the limit lines. If trace A is at or within the bounds of the limit lines,
LIMIT PASS is displayed. If trace A is out of the limit-line boundaries,

LIMIT FAIL is displayed.

activates the trigger condition that allows the next sweep to be synchronized
with the next cycle of the line voltage.

loads a file from the memory card into analyzer mem
card is selected, pressing any of the catalog softkeys

the memory

hen
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cataloging analyzer memory using , press I
to recall the contents of a state or trace register into analyzer memory.
use the LOAD FILE function, use the step keys iew sections of the
directory, use the knob to select a file then press

is loaded into trace B. See the softkey descriptions for :

Note Use of the  softkey is not recommended for recallin.g limit-line
# tables or amplitude-correction factors stored in analyzer memory.
(LOCAL) Pressing after the analyzer has been placed in the remote mode

places the analyzer in the local mode and enables front-panel control.
During remote operation, R appears in the lower-right corner of the screen
indicating remote and talk. A T or L may appear during remote operation,

indicating talk or listen. Pressing the key removes the R symbol in
the lower-right corner.

displays the output produced by the main-coil driver on the A7 Analog

Interface assembly. This is a service diagnostic function and is for service use -
only. ' '

displays the main-coil-span signal, MC.SPAN, from the span dividers on the o
A7 Analog Interface assembly. This is a service diagnostic function and isfor
service use only.

periorms a subsel of the Touline exectufed by pressiz

then displays a menu of quasi-peak softkeys. See the HP 8591A or HP 8593A
Option 103 Manual Supplement for more information.

Option 010 or 011 only.

allows the user to adjust the frequency of the tracking-generator oscillator
manually using the step keys or knob. The tracking adjust is tuned to
maximize the amplitude of the trace.

Tracking error occurs when the output frequency of the tracking generator is o7
not exactly matched to the input frequency of the spectrum analyzer. The
resulting mixing product from the spectrum analyzer input mixer is not at

the center of the IF bandwidth. Any tracking errors may be compensated for
through manual adjustments of the tracking generator’s oscillator, or through

an automatic tracking routine, which is initiated by pressing

keeps the active marker at the requested amplitude on the screen.

Once activated, the marker remains at the amplitude selected by the step
keys, knob, or numeric keypad, even if the signal frequency is changed. The
marker will be placed at the leftmost signal at that amplitude. If no signal
exists at that amplitude, it will be placed above the highest signal amplitude
(or below the lowest trace element if it is below all trace elements). When
marker delta is active in addition to marker amplitude, the behavior of

the active marker is useful for measuring signal bandwidths. For example,
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place a marker 20 dB below the peak of a signal, press
The marker readout shows the 20 dB bandwidth.

changes the analyzer settings so that the frequency at the marker becomes the
center frequency.

changes the center-frequency step size to match the value of the active

marker. Press (FREQUENCY), o view the step size. If
marker delta is active, the st 11 be set to the frequency difference
between the markers.

activates a second marker at the position of the first marker. (I no marker is
present, two markers appear at the center of the display.) The amplitude and
frequency of the first marker is fixed, and the second marker is under your

control. Annotation in the active function block and in the upper-right corner

of the screen indicates the frequency and amplitude differences between the
two markers.

If there are already two markers when s pressed, the

nonactive marker disappears, the active marker becomes a reference marker,
and the delta marker becomes the active marker.

activates a single frequency marker at the center frequency on the active
trace if an on-screen marker is not already displayed. If there is an on-screen
marker before the MARKER NORMAL function is enabled, a frequency
marker is enabled at the position of the first marker. Use the data controls

’ 1o Position the toarker. Annotation in the active fanction block and inthe

upper-right corner indicates the frequency and amplitude of the marker. The
marker stays on the { ontal screen position where it was left
unless {SIGNAL TRACK) or a “marker to” softkey function (such

is selected. Pressing 2 urns off the

For Option 103 only.

provides a function similar to a normal marker when making quasi-peak
measurements. When NORM is selected, the marker can be moved anywhere
on the trace; when PX is selected, the marker is placed on the highest
on-screen signal peak after each sweep.

changes the analyzer settings so that the amplitude at the active marker
becomes the reference level.

turns off all markers, including markers used for signal track and
demodulation (demodulation is only available wiht Option 102 or 103).
Marker annoctation is removed.

updates each trace point of trace A with the maximum level detected at each
point during successive sweeps.

updates each trace point of trace B with the maximum level detected at each
point during successive sweeps.
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MEAS /USER

MKR

lets you change the maximum input mixer level in 10 dB steps from —10 dBm
to —100 dBm. The mixer level is equal to the reference level minus the
attenuator setting. As the reference level changes, the input attenuator
setting is changed to keep the power levels less than the selected level at the

input mixer. Pressing resets the maximum input mixer level to
—10 dBm.

switches between the ment containin

the user menu. If no keys have been defined in the user menu,
is displayed. See the HP 8590 Series Spectrum Analyzer Progra
for more information about defining keys in the user menu.

updates each trace point of trace C with the minimum level detected at each
point during successive sweeps.

moves the active marker to the minimum detected amplitude value,

HP 8592B, HP 8593A, or HP 85954 only.

displays the output of the mixer-bias DAC from the first-converter driver on
the A7 Analog Interface assembly. This is a service diagnostic function and is
for service use only.

reads out the average oise level, referenced to a 1 Hz noise power bandwidth,"
at the marker position. If no marker is present, a marker appears at the
center of the screen. The root-mean-square noise level, normalized to a 1 Hz

.

stops the analyzer sweep at the marker position for the duration of the dwell
time. ey

The dwell time can be set from 2 milliseconds to 100 seconds.

accesses the marker function softkeys. Markers are diamond-shaped characters
that identify points of traces and allow the traces to be manipulated and L
controlied on the screen. During manual operation, two markers may appear
on the display simultanecusly; only one can be controlled at a time. The

marker that is controlled is called the “active” marker. Pressing

activates the

(read “marker to”) calls up the softkeys used for the transfer of marker
information directly into other functions.

HP 85914, HP 85934, HP 8594A, and HP 85954 only.
nter when ON is underlined. If no marker is active

counter off. Press
resolution to an uncouple e ratio of the resolution bandwidth to
span must be greater than 0.01 for the marker function to work properly.
DECR SPAN appears on screen if the bandwidth to span ratio is less than 0.01.
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sets the start and stop frequencies to the values of the delta markers. The
start and stop frequencies will not be set if the delta marker is off.

accesses the softkey menu for selecting screen title or prefix characters
M through R.

changes the softkey menus for the spectrum-analyzer mode and other modes
of operation when (located under (PRESET)) and

re selected, respectively. Consult the documentation
accompanying the HP 85711A Cable Television Measurements Cazd, the

HP 85712A EMI Diagnostics Measurements Card, or the HP 85713A Digital
Radio Measurements Card for information about these other modes of
operation.

clears the limit-line table. Pressin displays the message: IF YOU
ARE SURE, PRESS KEY AGAIN TO PURGE DATA. Pres
to clear the limit-line tab},e
then press :

a second time

Press to save the limit-line table,

threshold value. (Also see the

descriptions.)

moves the marker té the next peak to the left of the current marker.
The signal peak must exceed the threshold value. If there is no peak to
the left, the marker will not move. (Also see th and

tkey-descriptionss)

moves the marker to the next peak to the right of the current marker.
The signal peak must exceed the threshold value. If there is no peak to
the right, the marker will not move. (Also see the

oftkey descriptions.)

subtracts trace B from trace A and adds the result to the display line. The
result is displayed in trace A. The trace data is normalized with respect to the
display line even if the value of the display line is changed. This function is
executed on all subsequent sweeps until it is turned off. A minus sign (—)
appears between the trace A status and the trace B status in the screen
annotation while the function is active. To turn off the normalize function,
press o that OFF is underlined.

The normalize function is useful for applying correction data to a trace. For
example, store a measurement sweep of the response of a system in trace B.
Trace A can be used 1o measure the response of the system after a device is
added. Set o ON to subtract the system response from

the response der test, to characterize the response of a device
under test.

displays the display line and makes the display line function active. The trace
data is normalized with respect to the display line even if the value of the
display line is changed.
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is displayed if key number 1 has not been defined by the user. Key number 1
can be defined by remote programming commands (KEYCMD or KEYDEF).

Options 101 and 102 or Option 301 only.

allows you to trigger on the NTSC video format. Pressing
TV line number that the analyzer triggers on internally; the line
displayed when s pressed does not change. Pressing

changes the video modulation to negative; se
is underlined if positive video modulation is required.

Option 021 or (23 only.

selects a color print (for use with an HP PaintJet printer only). The traces
are displayed in orange (trace A), blue (trace B), and red (trace C). The
graticule, screen annotation, and user information are displayed in black.

Options 101 and 102 or Option 801 only.
allows you to trigger on the PAL video formats. Pressin alters the TV
line number that the analyzer triggers on mtema}ly, the line number dlspla,yed

alters the
b

modulation to negative; set
positive video modulation is required.

Options 101 and 102 or Option 301 only.
allows you to trigger on the PAL-M video formats.
line number the analyzer triggers on internally; the

negative; use
required.

sets the minimum amplitude variation of signals that the marker can identify
as a peak. If a value of 10 dB is selected, the marker moves only to peaks that
rise and fall more than 10 dB above the threshold line (or the noise floor of

the display). Pressing or turning on power resets the excursion to
6 dB, and the threshold to 70 dB below the reference level.

Note ‘When a peak has a lump on its skirt that is the peak-excursion value above
the threshold, the lump is considered a peak in its own right only if it has
ﬁ a peak excursion drop on both sides. Two peaks that are so close that

only a valley divides them are not differentiated if the valley is not the
peak-excursion value deep.

When the peak excursion value is less than 6 dB, the marker-peaking
functions may not recognize signals less than 6 dB above the noise floor. To
correct this, when measuring signals near the noise floor, the excursion value
can be reduced even further. To prevent the marker from identifying noise as
signals, reduce the noise floor variance to a value less than the peak-excursion
value by reducing the video bandwidth or by using video averaging.
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PEAK SEARCH

accesses the same softkeys that are available when is pressed C
(see the key description for (PEAK SEARCH) below). Pressing J

instead of (PEAK SEARCH] lets you use the peak-search functions without
Initiating a new peak search.

automatically places a marker on the highest amplitude of a ¢
the marker’s amplitude and frequency, and accesse

HP 85928 only. :
automatically places a marker on the highest amplitude of a trace and
displays the marker’s amplitud. This softkey can be accessed

by pressing (AUX CTRL), then

finds and displays the frequency and amplitude differences between the

highest and lowest signals. Pressing performs the routine similar
to pressing the following keys: (PEAK SEARCH}
the second marker to the lowest detected signal.

Option 021 or 023 only.
accesses the menu used to address the plotter and to select plotter options.

and then moves

Option 021 or 023 only.
changes the HP-IB address of the plotter. The plotter address is set to 5 by
pressing

Option 021 or 023 only. o T
selects the position of the plotter output. The highlighted portion of the '

softkey label indicates where the plot is to be output on the page. This

softkey function appears only if two or four plots per page are selected when

Option 021 or 023 only.
allows you to plot a full-page, half-page, or quarter-page output. Selecting
two plots per page requires a plotter that has the rotate command (RO). The

plotter will be set to a full-page cutput by pressin

specifies a limit value for one coordinate point, so that a POINT segment
specifies a limit value for a single frequency. ¥or an upper limit line, a POINT
segment is indicated by a line drawn vertically from the coordinate point

to a point off the top of screen. For a lower limit line, a POINT segment is
indicated by a line drawn vertically from the coordinate point to a point off
the bottom of screen. The POINT segment type is generally used as the last
segment in the limit-line table. However, if the last segment in the table is not
of the POINT segment type, an implicit point is automatically added at the
right-hand side of the screen. If a visible POINT segment at the right-hand
edge of the display is not desired, add an explicit last-point segment to the
limit-line table that is higher in frequency than the stop frequency.

determines the state of the spectrum analyzer when the spectrum analyzer )
is powered on. If the POWER ON function is set to IP, the state of the ‘
spectrum analyzer is the same as it is after is pressed, when the
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Table 3-6. Common Preset Conditions (continued)

Span

SRQ mask
Start Frequency
Stop Frequency

Refer to Table 3-7 below,
octal 50

Refer to Table 3-7 below.
Refer to Table 3-7 below.

State registers 1-—8 unaffected

Sweep continuous

Threshold level one graticule above baseline, display off
Title cleared

Trace A clear-write

Trace B store-blank

Trace C store-blank, 2t reference level
Trace registers unaffected

Trigger free run

VBR/RBW ratio 0.3

Video averaging oft

Video bandwidth 1 MHBz (auto-coupled)

* HP 8591A, HP 8593A, HP 8594A, and HP 8595A only.
1 HP 8§592B, HP 8593A, and HP 85954 only.

Table 3-7. Model Specific Preset Conditions

Model Center Span Start |Stop Frequency Sweep
Frequency Frequenecy Tirre 2
HP 8590B| 900 MHz | 1.8 GHz 0 Hz 1.8 GHz 20 ms
{(auto-coupled)
HP 8591A| 900 MHz | 1.8 GHz 0 Hz 1.8 GHz 20 ms
(auto-coupled)
HP 8592B [12.38 GHz|19.25 GHz | 2.75 GHz 22 GHz 385 ms, full span
(auto-coupled)
HP 8593A112.38 GHz|19.25 GHz | 2.75 GHz 22 GHz 385 ms, full span
(auto-coupled)
HP 8594A 11.450 GHz| 2.9 GHz 0 Hz 2.9 GHz 58 ms
(auto-coupled)
HP 8595A1 3.25 GHz | 6.5 GHz 0 Hz 6.5 GHz 130 ms
(auto-coupled)

allows the spectrum-analyzer mode only to be preset; the PRESET
SPECTRUM function will not affect the other operating modes. Table 3-8
lists the conditions affected by the PRESET SPECTRUM function.

In addition, pressing | rases user-generated graphics and
blanks the active-function block that is on the analyzer screen. If the analyzer
is an HP 8592B, HP 8593A, or HP 8595A, the harmonic band lock is also
turned off.
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Pressing

These are remote proge

disposes of ONEOS, ONSWP, and TRMATH.
ng commands; see the HP 8590 Series Spectrum

Analyzer Programming Manual for more information.

Table 3-8. Preset Spectrum Conditions for All Models

A-B->A

Annotation and graticule
Attenuation

Center frequency

Center frequency step size
Coupled functions
Coupling *

Detector

Display line

Frequency offset

Harmonic lock

Limit-line testing

Log scale

Marker counter 1

Marker counter resolution *
Markers

Measure

On end-of-sweep command (ONEOS)

off

on

coupled

Refer to Table 3-7 above.
10% of span

all set to AUTO

AC

positive peak

off

0 H=z

off

off

10 dB/div

off

2 kHz (anto-coupled}
off

SA (spectrum analyzer)
cleared

Oti-sweep command (ONSWP)
Reference level

Reference level offset

Reference level position
Resolution bandwidth

Span

Start {requency

Stop frequency

State registers 1—~8

Sweep

cleared

0 dBm in power-on units
0 4B

8

3 MHz (coupled)

Refer to Table 3-7 above.
Refer to Table 3-7 above.
Refer to Table 3-T above.
unaffected

continuous

* P 8594A and HP 8595A only.

+ HP 8591A, HP 85934, HP 8594A, and HP 3595A only.
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Enter the amplitude value for the frequency by using the knob or data keys.
Press to correct errors.

allows you to create or edit an amplitude-correction factors data point. Enter
the point number to be created or edited by using the data keys, then press
(ENTER). Press to correct errors.

allows you to select an already existing prefix of a cataloged file and changes
the current prefix to this selected prefix. This provides a convenient method
for saving and recalling data to and from the memory card and for cataloging
by the prefix. Use either the knob or step keys to select the file.

allows you to create or edit a limit-line segment. Limit lines are created by
entering frequency and amplitude values into a limit-line table. The frequency
and amplitude values specify a coordinate point from which a limit-line
segment is drawn. The coordinate point is the lowest frequency point of

the line segment. Limit lines are constructed from left to right. To select

a segment, press enter the segment number you wish to
specify, then pres

Up to 20 segments can be specified per limit-line table.

ses the softkey menu nsed t
- to select a flat line, press
to select a point.

lect the limit-line type of line. Press
to select a sloped line, or pres

allows you to enter the amplitude value for the upper limit-line segment.
Enter the amplitude value for the frequency by using the knob or data keys.-
Press to correct errors.
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accesses several service calibration functions. The service calibration functions
are designed for service use only. More detailed descriptions of the service ., —iin
functions are available in the service documentation. Service documenta,tmn et
can be obtained by ordering Option 915 through your HP Sales and Service

office. For a listing of all available service calibration functions, refer to

“Service Functions” at the beginning of this chapter.

accesses several service diagnostic functions. The service diagnostic functions = =
are designed for service use only. More detailed descriptions of the service :
diagnostic functions are available in the service docuinentation. Service
documentation can be obtained by ordering Option 915 through your HP
Sales and Service office. For a listing of all avajlable service diagnostic
functions, refer to “Service Functions” at the beginning of this chapter.

sets the calibration attenuator-error factors {this is not the same as the inpuf
attenuator). This is a service calibration function and is for service use only.

allows you to set the date of the real-time clock. Enter the date in the
YYMMDD format using the number keypad and press (ENTER]). Valid year
(YY) values are 00 through 99. Valid month (MM) values are from 01 to 12,
and valid day values are from 01 to 31.

allows you to set the time of the real-time clock. Enter the time in 24 hour,
HHMMSS format, using the number keypad and pressing (ENTER). Valid hour
(HH) values are from 00 to 23. Valid minute (MM) and second (55) values
are from 00 o 59.
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HP 85914, HP 85934, HP 8594A, or HP 85954 only.
allows the sampling-oscillator frequency to be set manually. This is a service
diagnostic function and is for service use only.

changes the sweep control to single sweep if the analyzer is in the continuous
sweep mode. It sets up a sweep for the trigger conditions.

displays the number and description of the options installed in your analyzer,
the instrument model number of the analyzer, and the last five digits of the
analyzer’s serial number. Pressing

changes the softkey label
to erase the SHOW OPTIONS function

does not display the option number or description of

Option 026.
moves the signal that is nearest to the active marker to the center of the

screex and fixes the signal there. MKR-TRX or CNTR-TRK appears in the
upper-right corner of the display.

Pressing (SIGNAL TRACK], (PRESET),
the signal-track function.

When signal track is on and the span is reduced, an awtomatic zoom is
performed: the span is reduced in steps so that the signal remains at the
. center of the screen. If the span is zero, signal track cannot be activated.

draws a straight line between the coordinate point of the current segment and
the coordinate point of the next segment, producing limit-line values for all

frequencies between the two points.

activates the SPAN function and accesses the frequency-span functions.
Pressing} changes the frequency range symimetricaily about the center
frequency. The frequency-span readout describes the total displayed frequency
range; to determine frequency span per horizontal graticule division, divide
the frequency span by 10.

finds the highest signal peak on-screen (if an on-screen marker is not present),
places a marker on it, tu signal-track function, and activates the
span function. Pressing performs the routine similar to pressing

, (SIGNAL TRACK], and (SPAN).

Option 102 or 103 or Option 301 only.

turns the internal speaker on and off. The volume from aker is
controlled by the front-panel volume control knob and
FM demodulation). There is no output from the speaker unless demodulation
is turned on. Pressing sets

sets the analyzer to the spectrum analyzer operating mode and accesses the
softkey function.

the following keys:
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sets a lower boundary to the active trace. The threshold line “clips” signals
that appear below the line when this function is on. The boundary is defined
in amplitude units that correspond to its vertical position when compared to
the reference level.

The value of the threshold appears in the active-function block and on the
lower-left side of the screen. The threshold level does not influence the trace
memory or marker position. The peaks found by the markers must be the
peak-excursion value above the threshold level. The value of the threshold
level can be changed using the step keys, the knob, or the numeric keypad. If
a threshold is active, press until OFF is selected to turn
the threshold display off. The threshold value affects peak searching even
when the THRESHLD function is set to off.

accesses the softkey menu used to set and display the real-time clock.

2

turns the display of the real-time clock on and off. Pressing ]
_sets to ON.

accesses the trace softkeys that allow you to store and manipulate trace
information. Each trace is comprised of a series of data points that form
a register where amplitude information is stored. The analyzer updates
the information for any active trace with each sweep. If two traces are
being written to, they are updated on alternating sweeps. {Also see “Screen
Annotation” in Chapter 1.)

sets up trace A for recalling previously-saved trace data into trace A or saving
trace data from trace A.

tkey menu used for trace A, trace B, or trace C functions. Press
ntil the letter of the desired trace is underlined.

sets up trace B for recalling previously-saved trace data into trace B or saving
trace data from trace B.

sets up trace C for recalling previously-saved trace data into trace C or saving
trace data from trace C.

begins the process used to save trace data, limit-li amplitude-
“correction factors on the memory card. Pressin accesses

a softkey menu that allows you to select the trace to be saved (trace A,

trace B, or trace C) and softkeys.

To save a trace, press use the numeric

keypad to enter a trace register number, and press (ENTER). To save limit-line
tables or amplitude-correction factors, press
use the numeric keypad to enter a trace register number, and press (ENTER).
I he file name of the stored data to contain a prefix, press

to enter a prefix before storing the data. If the trace data
was stored using a prefix, the file name is t(prefix)_(register number). If no
prefix was available, the data is stored under t.(register number). File names
for limit-line tables and amplitude-correction factors are ireated the same
way as file names for trace data, except “1” or “a” is used instead of “t.” If a
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TREEYNS
Tid,

screen title is present, it is saved with the trace data. The time and date that
the data was stored is appended to the screen title.

When comparing a trace displayed in view mode with a recalled trace, it is
possible to over-write the displayed trace by recalling the trace data. This can
happen because the instrument state is saved (and recalled) with the trace
data.

For example, if you save trace A when it is in clear-write mode, place trace A
in view mode, then recall the trace data into trace B, trace B will be placed
in view mode, but the trace mode of trace A is changed to clear-write mode
{since the trace mode of trace A was clear-write when it was saved). To avoid
this problem, we suggest that you change the trace mode of the traces to view
or blank mode before saving the trace data.

accesses a softkey menu that allows you to select the item to be stored in
analyzer memory: the trace to be saved (trace A, trace B, or trace C),
limit-line tables, or amplitude-correction factors. To saze a trace, select the
trace to be saved, enter the trace-register number and To save

limit-line tables or amplitude-correction factors, press (to save

limit-line tables) or (to save amplitude-correction factors), enter the
trace-Tegister number and press (ENTER). Valid trace-register numbers are 0
through the maximum register rumber. The maximum register number is the
number r displayed after MAX REG # = x during a save or recall operation. If a
screen title is present, it is saved with the trace data. The time and date that
the trace was stored is appended to the screen title.

TESR LR

o
;

When.comparing a trace displayed in view mode with a recalled frace, it is

possible to over-wiite the displayed trace by recalling the trace data. This can
happen because the instrument state is saved (and recalled) with the trace
data. For example, if you save trace A when it is in clear-write mode, place
trace A in view mode, then recall the trace data into trace B, trace B will be
placed in view mode, but the trace mode of trace A is changed to clear-write
mode (since the trace mode of trace A was clear-write when it was saved). To
avoid this problem, we suggest that you change the trace mode of the traces
to view or blank mode before saving the trace data.

Option 010 or 011 only.
displays softkey menus for use with a built-in tracking generator.

Option 010 or 011 only.

activates a routine that automatically adjusts the tracking adjustment to
obtain the peak response of the tracking generator on the spectrum-analyzer
display.

Note

For tracking peak to function properly, the tracking generator must be
connected to the spectrum analyzer.

Before making a stimulus-response measurement, care must be taken to
maximize the tracking adjustment of the tracking generator to ensure
amplitude accuracy.
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HP 8580B/8592B KEY MENUS

MARKER, NORMAL
MARKER, DELTA

MKNOLSE, ON OFF
MARKERS, OFF
MORE, 1 eof 2

PRESET

MKPAUSE, ON OFF
MARKER, AMPTD

PRwPK, MEAS

MORE, 2 of 2

MARKER, ~»CF
MARKER, ~»REF LVL
MARKER, —>CF STEP
MKR A, ~>BPAN
MiNEMUM, —>MARKER
PEAK, MENU

%
MODE

PRESET, SPECTRUM

SPECTRUM, ANALYZER—*’{:EE%SET. SPECTRUM

PEAK
SEARCH

MARKER, —>CF

MARKER, DELTA

NEXT, PEAK

NEXT PX, RIGHT

NEXT PX, LEFT
E

leAK. EXCURSN

FOR RECALLING AND SAVING TO ANALYZER MEMORY:

[RECALL}

INTRNL, ~>STATE

[ SAVE |

TRACE A
TRACE B
TRACE €

INTRRL ., =>TRACE

STATE, ~>INTRNLT
- TRACE, —>INTRNLT—w]
CATALOG, INTRNLaw — = ™

\NTRNL . CRD SAV LOCK, ON OFF
e CATALOG, INTRNL w=—tn
INTRNL, CRD

LIMIT, LINES
AME, COR

PREV, MEMU
I

CATALGG, REGISTE

CATALDE, ALL 1
sl

A
e

I

= Ghanges to the Preset menu.
% Changes to MEM, LOCKED when
SAY LOCK is OM.

+ CATALOG, REGISTER acesses
LOAD, FILE instend of DELETE, FILE.

4-4 Key Menus

MORE, % of 2

CATALOG, DLP

EXIT, CATALOG
MORE. 2 of 2

 R—

CATALOG, ON EVENT vt

CATALOG, VARIABLS DELETE, P '
CATALOG, PREFIX ABGDEF SELECT ;- BRERN bt
CHANGE.,. .EREELX Gri KL I R EXIY.. CATALOG
MORE, 1 of 2— MNOPCR P BREV, MENU
L= STUVWX /N3 —
YZ.F SPC, GLEAR 1 2#$7as
MORE, 1 of 2 EDIT. DONE




HP 8590B/8592B KEY MENUS

FOR RECALLING AND SAVING TQ THE MEMORY CARD:
(Requires Option 003)

{RECALL] [ SAVE ] TRACE A
TRACE B
CARD, ~>STATE TRACE €
- N
CARD, TRACE STATE, —>CARD ;LﬁiTéo; NES
CARD, =>OLP TRACE, =>CARD s PREY, MENY
CATALOG, CARD=—wwrm — = ™ —
INTRNL, CRD ALL DLP, ~>CARD

CATALCG, CARD =t ~s1at 06, ALL

INTRNL. CRD CATALOG, STATES
CATALOG, TRACES
CATALCG, PREFIX
CHANGE, PREFIX
MORE, 1 of 2

ABCDEF
GHIJKL [GLa LDAD, FILE
o] MHOPOR A=, PR
STUVWX PAAt S DELETE, FILE
Yi.f SPC, CLEAR | SF8%= SELECT, PREFX
MORE, 1 of 2 ECIT, DONE EXIT, CATALOG
— MORE, 2 of 2 PREV, MENU
CATALOG, DLP
CATALDG. AMP GOR .—j
CATALOG, LMT LINE
- e e
EXiT, CATALOS
MORE, 2 of 2

SGL
SWP
[S1GNAL’

TRACK SPAN

) = : SP?: ZOOM
FULL, SPAN
ZERD, SPAN
LAST, SPAN
BAND, LOCK™

TRACE

CLEAR, WRITE A

S ETTEER T ADTTU MR
SWEEP, CONT SGL
0-2.% Gz, BAND OF -
2.75-6.4, BAND 1% -
6.0-12.8, BAND 2° -
12.4-18, BAND 3°
19.1-22, BAND 4"
BND LOCK, ON OFF*

TRIG

'SWEEP, CONT SGL

MAX, HOLD A FREE RUN
VIEW, A VID AVG, ON OFF ViDEQ
BLANK, A DETECTOR, SAMPL PK L INE
TRACE, A B C NORML!ZE, ON OFF A = A, ON OFF EXTERNAL
MORE, 1 of 3 NORMLIZE, POSITION | o o 5 -

A <—> B 8 <—> C

MORE, 2 of 3 A o ©

B ->C

MORE. 3 of 3

= HP B582B eoniy.

T Changes te MIN, HOLD € when
trace C is selected.
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MKR

MARKER. NORMAL
MARKER., DELTA
MKR CNT, ON OFF
MKNOISE, ON OFF
MARKERS, OFF
MORE, 1 of 2

PRESET

HP 8591A/8593A KEY MENUS

MKPAUSE, ON OFF
MARKER, AWPTD
CNT RES, AUTO MAN
PR«PK, MEAS

MORE, 2 of 2

MARKER, ~>CF
MARKER, «~>REF LVL
MARKER, ~>CF STEP
MXR &, —>SPaN
MINIMUM, =>MARKER
PEAK, MENU

*®
MODE

PRESET. SPECTRUM

PEAK
SEARCH

MARKER, ->CF
MARKER, DELTA
NEXT, PEAK
NEXT PK, RIGHT
NEXT PK, LEFT

SPECTRUM, ANALYZER*@SET. SPECTRUM

FOR RE.CALJ’_!NG AND SAVING TO ANALYZER MEMORY :

INTRNL, =~>3TATL
THNTRNL, —=>TRACE

TRACE A
TRACE 8
TRACE ©
o LIMIT, LINES

CATALOG, [INTRNL
INTRNL, CRD

STATE, =>iNTRNLT

AMP, COR

TRACE, =3 |NTRNL el e ey

SAV LOCK, ON OFF

INTRNL. CRD

CATALDG, INTRNL —— ciouine sty R:q

CATALCSG, REGISTE

PEAK, EXCURSN
i EAl EXCURS!

CATALOG, VARL ABLSJ

QELEYE, FILE

CATALOG, PREFIX ABCDEF $SELECT. PREFX
CHANGE o BREELY B K r_:)_ _— ot T D ATAL DG
MORE, 1 ef 2 MNGPOR D=, PREV, MENU
— STUVWX VS ¥ —— R m————,s
YZ.§ SPC. CLEAR | @fsmax CRTEET i
MORE, t of 2 EDIT, DONE P }
I MORE, Z of 2 ——

VES

CATALOG. DLP
CATALOG, ON EVENT

EXiT, CATALOG
MORE, 2 of 2

* Changes to the Preset menu.

T Changes to MEM, LOCKED when
Say LOCK is ON.

% CATALOG, REGISTER acesses

LOAD, FILE instesd of DELETE, FILE.

4-8 Key Menus
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HP 8591A/8593A KEY MENUS

FOR RECALLING AND SAVING TO

=

CARD, —>STATE

(onee |

THE MEMORY CARD:

TRACE A
TRACE 8
TRACE C
LIMIT, LINES

CARD, —>TRACE
CARD, ->DLP
CATALOG, CARD
INTRNL, CRD

INTRNL. CRD

STATE, ~>CARD
TRACE, -DEARD —wm—et™l

ALL DLP, =>CARD
CATALOG, CARD

AMP, COR

PREY, MENU

]

ABCDEF

SGL
_SWP

S IGNAL
TRACK | .77

SPAN

CATALOG. ALL GH1JKL (3.

CATALOG, STATES g?ﬁi&i -}—f:

CATALOG, TRACES 2\

CATALOG, PREFIX YZ_# SPC, CLEAR | ®F$%&= LOAD, FILE

CHANGE, PREFIX MORE, 1 of 2 EDIT, DONE -

MORE, 1 of 2 MORE, 2 of 2 DELETE, FiLE
bwm SELECT, PREFX

£EXIT, CATALOS

PREV, MENY

CATALDG, DLP
CATALOG, AMP COR ﬁ
CATALOG, LMT LINE

EX1T, CATALOG
MORE, 2 of 2

- SPAN Swe TIME, AUTO MAN GATE LAY TS
SPAN, ZOOM e Swiee, CONT SGL ‘ TATe Lot tE
FULL, SPAN 0-2.5 Gz, BAND O° GATE, ON CEFT FoGE. POl POS NEGTE
G ; TERG, SPAN 2.75-6.4, BANC 1* GRTE T -
s LAST, SPAN, 5 0-12.8, BAND 2 zIC gate crL, eoee wt
e , .0-12.8, -I- £ ¢TL, EDGE LVL
: BAND, LUCKE="# 12 419, BAND 37 PREV, MENUT
TRACE

CLEAR, WRITE A

MAX, HOLD A

VIEW, A VID AVG, ON OFF

BLANK, A DETECTOR, SAMPL PK

TRACE, A B C NORMLIZE, ON OFF

MORE, 1 of 3 NORMLIZE, POSITION
A Ce> B

MORE, 2 of 3

1g.1-22, BaND 4%
i BND LOGK, ON OFF™

A=D —> A, ON CFF

BeDL w> B IRIG

8 <> O

A ->C

B ->»C SWEEP, UONT S6L

x WP 8533A oniy.
+ Option 105 oniy.

% Appears only if GATE CTL edge

(EDGE) is selected.

§ Changes to
troce © is selected.

QOptions 101 and 102 ent

MIN, HOLD € when

Y.

MORE, 3 of 3 FREE RUN

N Tv, LinE §

EXTERNAL Tv TRIG, 0DO FLof

Ty TRICT TV TRiG, EVEN Frol |
v TRIG, VERT NTH
v SING. NEG POSE | pacl
TYSTNON coroemssmsmemert PAL

secau-t

prev, MEng!

Key Menus 4.9



POS-PK FAIL
Indicates the positive-peak detector has failed. (X)

RES-BW SHAPE FAIL
Indicates the 3 dB bandwidth is not within specifications. (H)

REF UNLOCK
Indicates that the frequency reference is not locked to the external reference input. Check
that the 10 MHz REF OUT connector is connected to the EXT REF IN connector, or that

an external 10 MHz reference source is connect to the EXT REF IN connector (when using
an external reference). (M) and (H)

RES-BW NOISE FAIL
Indicates the noise floor level is too high at the indicated bandwidth. (H)

SAMPLE FAIL
Indicates the sample detector has failed. (1)

SOFTKEY OVFL
Softkey nesting exceeds the maximum number of levels. (U}

SRQ - - -

The specified service request is active. Service requests are a form of informational message
and are explained in the Operation Manual for the spectrum analyzer. (M)

STEP GAIN/ATTEN FAIL
Indicates the step gain has failed. (H)

SYMTAB EMPTY
Tndicates that the amount of memory that user-defined items (functions, variables, key

-——w»——~deﬁga:ifc—iens—)—erw&ewnie&dable—pregfam-s——reqﬁir&haﬂmee&eﬁhmwﬂ—a:b}evs?eetﬁm—-am&yzw_w -

memory. If SYMTAB EMPTY appears, the items in the spectrum analyzer’s user memory have
been deleted. I this happens, you need to reload any user-defined items and dowanloadable
programs back into spectrum analyzer memory, but make sure that there is enough '
available spectrum analyzer memory. If necessary, delete any unnecessary downloadable
programs from spectrum analyzer memory before loading another downloadable program.
The amount of spectrum analyzer memory u d and the amount of spectrum analyzer
memory available can be displayed by using See CATALOG INTRNL

i displaying the amount of analyzer

in the Operating Manual for more information
mermory available. (U)

TABLE FULL

Tndicates the upper or lower table of limit lines contains the maximum number of entries
allowed. Additional entries to the table are ignored. (U)

TG SIGNAL NOT FOUND

Indicates the tracking generator output signal cannot be found. Check that the tracking
generator output (RF OUT 50Q or RF OUT 75Q) is connected to the spectrum analyzer
input connector with an appropriate cable. (0)

TG UNLVL

Ipdicates that the source power is set higher or lower than the spectrum analyzer can
provide. See “Stimulus-Response Measurements” in the Operating Manual for more
information.

A-6 Spectrum Analyzer Error Messages



UNDF KEY
A softkey referred to is not recognized by the spectrum analyzer. (U}

VID-BW FAIL
Indicates the video bandwidths have failed. (H)

IERICEETAN el
o

Spectrum Analyzer Error Messages A-7






Index

0
0-2.9 Gz BAND 0, 3-15, 3-19

1

100 MHz COMB OUT, 1-3

10 MHz reference DAC setting, 3-21
10 MHz REF OUTPUT, 1-5

+10V REF DETECTOR, 3-13, 3-15
-10V REF DETECTOR, 3-13, 3-15
120 kHz EMI BW, 3-16

12.4-19. BAND 3, 3-16, 3-19

19.1-22 BAND 4, 3-16, 3-19

2

2.75-6.4 BAND 1, 3-15, 3-19
2.75-6.5 BAND 1, 3-15
2v REF DETECTOR, 3-13, 3-15

3

ALC TEST, 3-13, 3-17
ALL DLP -> CARD, 1-28, 3-17
%AM, 3-15
AM/FM demodulation
use with Option 105, 2-52
A—~B -> A ON OFF, 3-16
AMP COR, 1-44, 3-17
AMP COR ON OFF, 1-44, 1-46, 3-17
AMPLITUDE, 1-2, 1-12, 3-17
amplitude accuracy, 3-34
amplitude and frequency self-calibration routines,
3-21
amplitude correction
amplitude coordinate, 1-48
frequency coordinate, 1-45
point, 1-45
testing, 1-46
using RECALL AMP COR, 1-46
using SAVE AMP COR, 1-46

3 dB POINTS, 3-15
3rd ORD MEAS, 3-15

6

6.0-12.8 BAND 2, 3-15, 3-19
6 dB POINTS, 3-15

9

99% PWR BW, 5-16
9 kHz EMI BW, 3-15

A

ABCDEF, 3-16

ABORT, 3-16

A->C, 318

ACCEPT QP DATA, 3-18

accessing the gate menu
GATE MENTU, 3-42

ac coupling, 3-34

active function, 1-11

active function block, 1-1

addressing printer, 3-54

address of analyzer, 3-17

address of plotter, 3-49

A <—> B, 3-18

ALC MTR INT XTAL, 3-17

ampiitude correction factors

cataloging, 3-22

delete point, 3-36

edit, 3-38

edit done, 3-38

menus, 3-17

on and off, 3-17

purge, 3-54

recall table, 3-56

save table, 3-58

select amplitude, 3-59

select frequency, 3-59

select point, 3-60
amplitude-correction functions , 1-41, 1-44-46
amplitude corrections

creating, 1-42

editing, 1-43
amplitude menus, 3-17
amplitude modulation, 3-15
amplitude scale, 3-58
amplitude self-calibration, 3-21
amplitude units, 3-17

dBm, 3-35

dBmV, 3-35

dBuV, 3-35

Volts, 3-68

Waitts, 3-68

Index-1



select delta amplitude, 3-59 marker functions, 1-3

select frequency, 3-59 marker noise, 3-46
select lower amplitude, 3-59 use with Option 105, 2-52
select middle amplitude, 3-58 MARKER NORMAL, 1-13, 3-45
select segment, 3-60 MARKER NORM PK, 3-45
select type, 3-60 marker pause, 3-46
select upper amplitude, 3-60 marker pause, dwell time, 3-37
table format, 1-34 MARKER ->REF LVL, 3-45
table type, 1-34 MARKERS OFF, 3-45
testing, 1-39, 3-43 marker to, 3-46
upper and lower, 1-39, 3-39 mass storage device
using RECALL LIMIT, 1-39 analyzer memory, 3-42
using SAVE LIMIT, 1-39 memory card, 3-42
LIMIT LINES, 1-34, 3-43 MAX HOLD A, 2-11, 3-45
limit-line type MAX BHOLD B, 3-45
flat, 3-40 maximum hold, 2-10
slope, 3-61 maximum mixer level, 3-46 .
LIMIT PASS, 1-31 MAX MXR LEVEL, 3-46 4
LIMITS FIX REL, 1-32, 1-34, 3-43 measuring amplitude modulation, 2-28 | 0 VW
LINE, 3-43 measuring low-level signals, 2-17 .
linear scale, 3-38 measunng return loss, 2-51 o
LINE front-panel key, 1-4 measuring signals near band boundaﬁé@ 2
LINE switch, 1-4 MEAS/USER, 3-46
LOAD FILE, 3-43 MEM LOCKED, 3-58
(LOCAL), 3-31, 3-44 memory card
local operation, 3-31, 3-44 blank card, 1-24
lock, harmonic band, 3-20 card configuration, 3-22
lock internal state and trace registers, 3-58 cataloging, 1-24 #
log-scale; $~p————————————————cataloging-amplitude-correction
LO OUTPUT, 1-5 3-22
lower limit line, 1-35 cataloging functions, 3-23
lower limit lines, editing, 3-38 catalog states, 3-27 oy
low-level signals, 2-17 catalog traces, 3-27 -
reducing attenuation, 2-17 delete file, 3-35 s
reducing resolution bandwidth, 2-19 DLP cataloging, 3-24
reducing video bandwidth, 2-20 formatting, 1-24, 3-40
video averaging, 2-21 limit-line cataloging, 3-26

preparation for use, 1-23

M program and variable catalogmg, 3 22
MAIN COIL DR, 3-14, 3-44 recall DLP, 3-22 _ R Er T 51
MAIN SPAN, 3-14, 3-44 recalling amplitude-correction factors, 1-27
making 2 measurement, 1-12-13 recalling a program, 1-29 5
MAN QP AT MKR, 3-44 recalling a state, 1-25
MAN TRX ADJUST, 2-43, 3-44 recalling a trace, 1-26
manual tracking adjustment, 3-44 recalling limit lines, 1-27
marker, 3-46 recall state, 3-22
MARXKER, 1-13 recall trace, 3-22
MAREKER AMPTD, 344 save current state, 3-62
MARKER ->CF, 3-45 saving amplitude-correction factors, 1-27
MARKER ->CF STEP, 3-45 saving and recalling data, 1-22
marker counter, 2-6, 3-46 saving and recalling programs, 1-28
use with Option 105, 2-52 saving a program, 1-28
marker counter resclution, 3-31 saving a state, 1-25
- .1narker delta, 2-13 saving a trace, 1-26
MARKER DELTA, 2-14, 3-45 saving limit lines, 1-27

Index-6



saving to, 3-64
memory card reader, 1-3
menu and softkey overview, 1-11
menus, 4-1
menu trees, 4-1
message block, 1-1
mid/delta amplitude, editing, 3-38
mid/delta limit-line format, 1-35
MIN HOLD C, 2-12, 3-46
minimum hold, 2-10
MINIMUM ->MARKER, 3-46
MIXER BIAS DAC, 3-14, 3-46
MENOISE ON OFF, 3-46
MKXPAUSE ON OFF, 3-46
MKR, 3-46
MEKR ->, 3-46
MEKR CNT ON OFF, 2-6, 3-46
MKR A ->SPAN, 3-47
MNOPQR, 3-47
MODE, 1-2, 3-47
model specific preset conditions, 3-52
MONITOR &UTPUT, 1-6
more accurate irequency measurements, using

comb generator, 2-35

tnove trace A into C, 3-16
multipen plotter, 3-33

N

on/off switch, 1-4 |
on-sereen signal positioning }
horizontal, 3-34 '
vertical, 3-34
ONSRQ command, 3-26
ONSWP command, 3-26
ONTIME command, 3-26
operating Option 105, 2-52
operation, local, 3-44
Option 101
use with Option 105, 2-54
Option 105
analyzer settings, 2-57, 2-58
example of using time-gating, 2-57
functional check, 2-55
operation, 2-52
self-calibration routines, 2-54
table of analyzer settings, 2-65
options displayed, 3-61
ocutput power, 3-62
output screen data, 3-32°
overview, menus and softkeys, 1-11

P

PAINTJET PRINTER, 3-48

PAL, 3-48

PAL-M, 3-48 )
peak detection mode, 3-36

T NEW LIMITE8271-34, 37
NEXT PEAK, 3-47
NEXT PK LEFT, 3-47
NEXT PK RIGHT, 3-47
normalization, 2-43
normal marker, 3-45
normal marker, guasi peak, 3-45
NORMLIZE ON OFF, 2-43, 3-47
NORMLIZE POSITION, 3-47
NO USER MENU, 348
NTSC, 3-4888-2 &
number /units keypad, 1-7
0
ONCYCLE command, 3-26
ONDELAY command, 3-26
ONEOS command, 3-26
on event commands
ONCYCLE, 3-26
ONDELAY, 3-26
ONEOS, 3-26
ORMKR, 3-26
ONSRQ, 3-26
ONSWP, 3-26
ONTIME, 3-26
TRMATH, 3-26
ONMER. command, 3-26

PEAKEXCURSN, 348
peaking signal amplitude, 2-9
PEAK MENY, 3-49
peak response routine, 3-65
PEAK SEARCH, 1-13, 3-49
percent amplitude modulation, 3-15
PK-PK MEAS, 3-49
PLOT CONFIG, 3-49
PLOTTER ADDRESS, 3-49
plotter output, 3-49
plotting, 3-32, 3-34
PLT _ . LOC _ _, 3-49
PLTS/PG 124, 3-49
POINT, 1-38, 3-49
point deletion, 3-36
points

348,315

6 dB, 3-15
polarity

EDGE POL POS NEG, 3-38
power bandwidth, 3-16
power input, 1-6
POWER ON IP LAST, 3-49
power-on state of spectrum analyzer, 3-49 \
preamplifier gain, 3-39 )
predetermined correction factors, 3-35
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SRC ATN MAN AUTOQ, 3-62

SRC PWR OFFSET, 3-62

SRC PWR ON OFF, 2-40, 3-62

SRC PWR STP SIZE, 3-62

standard timebase, 3-21

start and stop frequencies, 3-47

START FREQ, 3-62

start frequency, 3-62

state and trace registers, lock, 3-58

STATE ->CARD, 3-62

STATE ->INTRNL, 3-62

state of spectrum analyzer, power on, 3-49

step keys, 1-3, 1-8

stimulus-response measurements, 2-39

stimulus response mode, 3-63

STOP FREQ, 3-63

stop frequency, 3-63

store correction factors, 3-21

STP GAIN ZERO, 3-14, 3-83

STUVWX, 3-63

subtract display line from trace B, 3-19

subtract trace B from A, 3-16

SWEEP, 3-63

sweep control

continuous, 3-63
single, 3-61, 3-63

SWEEP CONT SGL, 3-63

sweep modes, 1-9, 1-10
—SWEER-QUTRUT -7

SWEEP RAMP, 3-14, 3-63

sweep time, 3-63

SWEEP TIME DAC, 3-14, 3-63

SWEEP + TUNE QUTPUT, 1-5

SWP CPLG SR SA, 2-41, 3-63

SWP TIME AUTO MAN, 3-63

T

TG UNLVL message, 2-45
third-order intermodulation distortion, 2-25
third-order product, 3-15
THRESHLD ON OFF, 3-64
threshoeld line, 3-64
timebase verification, 3-67
TIMEDATE, 3-64
TIMEDATE ON OFF, 3-64
time-gated spectrum analyzer capability
operation, 2-52
trace
A->C, 316
A<—>B, 316
A-B-> A, 3-16
blank trace A, 3-20
blank trace B, 3-20
blank trace C, 3-20
B-DL -> B, 3-19

Index-10
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" trigger, 3-66

clear write frace A, 3-290
clear write trace B, 3-30
clear write trace C, 3-30
move trace B into C, 3-19
view mode, 3-67
TRACE, 3-64
TRACE A, 3-64
TRACE A B C, 3-64
TRACE B, 3-64
TRACE C, 3-64
TRACE ->CARD, 3-64
TRACE ->INTRNL, 3-65
trace modes, 1-9, 1-10
TRACK GEN, 2-40, 3-65
tracking generator, 3-65

external leveling input, 1-6 5
frequency adjusiment, 3-44 £y
internal/external leveling, 3-16,3-17 -~ V1T
normalization, 2-43 Nt

operation, 2-39 s CHTTE Do moryd

output, 1-4 .

output power, 3-62 -
peak response, 3-65 50-& datl
power sweep, 3-55
power sweep range, 3-62
self-calibration, 3-21
self-calibration routine, 1-16 3%
source attenuator, 3-62

source power step size, 3-62:
stimulus-response, 2-39 -
warm-up time, 1-16 N .
tracking generator unleveled condm‘.en,‘?
tracking peak c1diian
automatic adjustment, 2-43 b7
mannal adjustment, 2-43 .
TRACKING PEAK, 2-43, 3-65 ¥
tracking unstable sxgnals 2-10 JIT L AR
TRIG, 3-66 KA

external, 3-39
free run, 3-40
line, 3-43

video, 3-67
triggering

positive or negative edge, 3-38
triggering on a selected line, video picture field,

2-48

triggering polarity

EDGE POL POS NEG, 3-38
trigger modes, 1-9, 1-10
TRMATH command, 3-26
turn off markers, 3-45
TV LINE #, 3-66
TVSTND, 2-48, 3-66



TV SYNC NEG POS, 3-66
TV trig
even field, 3-66
NTSC video format, 3-48
odd field, 3-66
PAL-M video format, 3-48
PAL video format, 3-48
SECAM-L video format, 3-59
TV line number, 3-66
TVSTND, 3-66
TV sync, 3-66
vertical interval, 3-66
TV TRIG, 2-48, 3-66
TV TRIG EVEN FLD, 2-48, 3-65
TV triggering, 2-48
TV TRIG ODD FLD, 3-68
TV TRIG OUTPUT, 1-5
TV TRIG VERT INT, 3-66
type of limit line, 3-60

u

underscore, 3-68

unleveled condition, tracking generator, 2-45
upper and lower limit lines, 1-35, 1-30

upper and lower limit lines, editing, 3-39
upper limit line, 1-35

user-created error messages, A-1

VID AVG ON OFF, 3-67

VID BW AUTO MAN, 3-67

VIDEQ, 3-67

video averaging, 2-21, 3-67

video bandwidth, 3-67

video bandwidth to resolution bandwidth ratio
3-67

video picture field, triggering on a selected line,
2-48 '

VIEW A, 3-67

VIEW B, 3-68

VIEW C, 3-68

VOIL-INTEN, 1-3

VOLTAGE SELECTOR, 1-6

Volts, 3-68

volume control, 1-3

3

w

warm-up time, 1-15
Watts, 3-68
when self-calibration is needed, 1-17

X
X FINE TUNE DAC, 3-14, 3-68

Y
YTF DRIVER, 3-14, 3-68

USBR-MENY (55866

using amplitude-correction functions, 1-41
using bmnit-line functions, 1-31-41

using the GATE CTL EDGE LVL, 2-58

using the:lével gate control, 2-57

using the self-calibration routines with Option
105, 2-54

\

VBW/RBW RATIO, 3-67
VERIFY TIMEBASE, 3-67
vertical signal positioning, 3-34

Y 1'% seli-calibration routine, [-17
YTF slope and offset adjustment, 3-22
YTF TUNE COARSE, 3-14, 3-68
YTF TUNE FINE, 3-14, 3-68

YZ_# SPC CLEAR, 3-68

Z
ZERO SPAN, 2-8, 3-68
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