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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 repiace 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 te defects resulting from improper or inadequate
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or
misuse, operation outside of the environmental specifications for the product, or improper
site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED, 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 moaintenance agreements ond other customer assistance agreements are aveilable for
Hewlett-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 cails attention to a procedure which, if
not correctly performed or adhered to, could result in damage to or 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 result in injury
a or loss of life. Do not proceed beyond a warning sign until the indicated
conditions are fully understood and met.

General Safety Considerations

Warning Before this tnstrument is switched on, make sure it has been properly
grounded through the protective conduactor of the ac power cable fo a
a socket outlet provided with protective earth contact,

Any interraption of the protective (grounding) conductor, inside or
outside the instrument, or disconnection of the protective earth terminal -
can result in personal injury.

Warning There are many peoints in the instrument which can, if contacted, cause
persenal injury. Be extremely careful. Any adjustments or service
a procedures that require operation of the instrument with protective
covers removed should be performed only by trained service personnel.
Caution Before this instrument is swilched on, make sure its primary power circuitry
. has been adapted to the voltage of the a¢c 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.

Regulatory Information
Regulatory Information is in the Calibration Guides shipped with this product.
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HP 8590 Series Spectrum Analyzer Documentation Description

Manuals Shipped with Your Spectrum Analyzer
HP 8590 D-Series and E-Series Spectrum Analyzer User’s Guide

Describes how to prepare the analyzer for use.

Describes analyzer features.

Describes common agpplications,

Tells how to make measurements with your spectrum analyzer.
Includes error messages.

Calibration Guide

Provides analyzer specifications and characteristics.
Provides manual procedures to verify specifications.
Indicates the test equipment required for verification.

HP 8590 D-Series and E-Series Series Spectrum Analyzer 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: Additional User’s Documentation

Provides an additional copy of the user’s guide, the calibration guide, and the quick
reference guide.

Option 915: Service Guide (Model Specific) and Component-Level Information

Describes troubleshooting and repair of the spectrum analyzer.
Option 915 consists of two manuals:
Service guide describes adjustment and assembly level repair of the analyzer,
HP 8590D, HP 8591E, HP 8592D, HP 8593E, HP 8594E, HP 8595E, and HP 8596E
" Component-Level Information provides information for component-level repair of the
spectrum analyzer.

Options 021 and 023: HP 8590 D-Series and E-Series Spectrum Analyzer Programmer’s
Guide
The HP 8590 D-Series and E-Series Spectrum Analyzer Programmer’s Guide 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 your loeal
HP Sales and Service Office.
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Preparing For Use

What You'll Find in This Chapter

This chapter describes the process of getting the spectrum analyzer ready to use when you
have just received it. See “Preparing Your Analyzer For Use” for the process steps. The process
includes initial inspection, setting up the unit for the selected ac power source, and performing
automatic self-calibration routines. Information about static-safe handling procedures is also
included in this chapter. '

Introducing the HP 8590 Series Spectrum Analyzers

puliye

Figure 1-1. HP 8590 Series Spectrum Analyzer

The HP 85690 Series spectrum analyzers are small, lightweight test instruments that cover the
R and microwave frequency ranges:

HP 8590D, 9 kHz to 1.8 GHz

~ HP 8591E, 9 kHz to 1.8 GHz
HP 8592D, 9 kHz to 22 GHz
HP 8593E, 9 kHz to 22 GHz
HP 8594E, 9 kHz to 2.9 GHz
HP 8595E, 9 kHz to 6.5 GHz
HP 8596, 9 kHz to 12.8 GHz
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| Preparing Your Spectrum Analyzer For Use

Detailed information for all of the steps in this process is included in this chapter immediately
following the process description.

1.

4.

Unpack the spectrum analyzer from the shipping container and inspect it for damage
during shipping.

. Verify that all of the accessories and documentation has been shipped.

Check that the line voltage selector on the rear panel is set to the proper voltage for your
area,

Check that the correct fuse is in place,

Warning Failure to ground the spectrum analyzer properly cian result in personal

injury. Use an ac power outlet that has a protective earth contact. DO

a NOT defeat the earth grounding protection by using an extension cable,

power cable, or autotransformer without a protective ground conductor.

10.

1.2

- Press then

. Connect the power cable to the spectrum analyzer and press the front panel (LINE) switch

1o turn it on.

. Execute the self-calibration routines after allowing the specirum analyzer to warm up for

30 minutes. Chapter 2 includes guidelines on how often the routines should be performed.

. Connect CAL OUT to INPUT 50Q. (For the HP 8591E, HP 8593E, HP 8594E, HP 8595E,

HP 8596E, or an HP 85900 with Option 013: Check that the rear panel 10MHz OUTPUT is
connected to EXT REF IN.)

rform the frequency and amplitude

self-calibration routines, Press when the routine is finished.

For tracki

he RF OUT 501 to the INPUT 50Q then press
N to run the seif-calibration routine. Press

and ;
For Option 011 enly: connect the RF OUT 769 to the INPUT 750 and use the same key
sequence as above,

For the preselected spectrum analyzers (HP 8592D, HP 8593E, HP B595E, and HP 8596E),
connect the COMB OUT to the INPUT 50{. (For the HP 8585E connect the CAL OUT to the
INPUT 50€.) Press When the routine is finished press
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Initial Inspection

Inspect the shipping container for damage. If the shipping container or cushioning material is
damaged, keep it until you have verified that the contents are complete and you have tested
the spectrum analyzer mechanically and electrically.

Table 1-1 contains the accessories shipped with the spectrum analyzer. If the contents are
incomplete or if the spectrum analyzer does not pass the verification tests’in the calibration
guide, notify the nearest Hewlett-Packard office. If the shipping container is damaged or the
cushioning material shows signs of stress, also notify the carrier. Keep the shipping materials
for the carrier’s inspection. The HP office will arrange for repair or replacement without
waiting for a claim settlement,

If the shipping materials are in good condition, retain them for possible future use. You may

wish to ship the spectrum analyzer to another location or to return it to Hewlett-Packard for
service. See “How to Return Your Analyzer for Servicing,” in Chapter 8 for more information
about shipping materials.

Note Complete instructions for installing your spectrum analyzer in an equipment
rack are provided in a service note that is included with Options 908 and 909
ﬁ Rack Mounting Kits.

Table 1-1. Accessories Supplied with the Spectrum Analyzer

Description HP Part Number Comments
32 kilobyte Memory Card 0950-1964 Shipped with analyzer. HP 8590D and
HP 8592D must include Option 003,
Memory Card Holder 9222-1545 Shipped with analyzer. HP 8590D and
HP 85921 must include Option 003,
Adapter, Type N (m) to BNC {f} 1250-0780 Not, shipped with Option 001. Two adapters
are shipped with Option 010.
Two Adapters, BNC (m) to BNC (f) 1260-0076 Shipped with Option 105 only. The adapters

can be used to connect cables to the
rear-panel connectors.

Adapter, BNC (m) to SMA () HP 1250-1700 Shipped with Option 026 only.
Connector, APC-3.5 mm (f) to {f) HP 5061-6311 Shipped with Option 026 only.
Reference Connector 1250-14989 Shipped connected between the 10 MHz REF

OUT and the EXT REF IN on the rear panel of
the analyzer. Not shipped with HP 8590D or

HP 8582D.
Cable, 508, BNC 8120-2682 Not shipped with Options 001, 011, or 028.
Czble, SMA {m) to type N (m) 8120-5148 Shipped with HP 85921, HP 8b93E, and
HP 8596E. Not shipped with Option 026,
Cable, 75, BNC 5062-6452 Shipped with Options 001 or 011 only.
Cable, SMA {m) to SMA (m) 08592-60061 Shipped with Option 026 only.
Cable, 758, BNC 5062-6452 Shipped with Options 001 or 011 only.
Power cable See Table 1-3 Shipped with analyzer.
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Power Requirements

The spectrum analyzer is a porfable instrument and requires no physical installation other than
connection to a power source.

Caution De not connect ac power until you have verified that the line voltage is correct,
the proper fuse is instailed, and the line voltage selector switch is properly
' positioned, as described in the following paragraphs. Damage to the equipment
could result.

Table 1-2. Power Requirements

Characteristic| 115 V Requirement | 230 V Reguirement
Input Voltage 20 to 132 V rms 188 to 264 V rms
Frequency 47 to 440 Hz 47 to 66 Hz
Power <BOD VA, <180 W | <500 VA, <180 W

Setting the Line Voltage Selector Switch

Cauntion Before connecting the spectrum analyzer to the power source, you musi set the
rear-panel voltage selector switch correctly to adapt the spectrum analyzer
‘ to the power source. An improper selector switch setting can damage the

spectrum analyzer when it is turned on.

Set the instrument’s rear-panel voltage selector switch to the line voltage range (115 V or
230 V) corresponding to the available ac voltage. See Figure 1-2. Insert a small screwdriver
or similar tool in the slot and slide the switch up or down so that the proper voltage label is
visible,

pLil3Ba

Figure 1-2. Setting the Line Voltage Selector Switch
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Checking the Fuse

The recommended fuse is size 5 by 20 mm, rated FBA, 2560 V (1EC approved). This fuse may be
used with input line voltages of 115 V or 230 V. Its HP part number is 2110-0709. :

With an input line voltage of 115 V an alternate fuse can be used. In areas where the
recommended fuse is not available, a size 5 by 20 mm, rated fast blow, b A, 125 V (UL/CSA
approved) fuse may be substituted. Its HP part number is 2110-0756.

The line fuse is housed in a small container beside the rear-panel power connector (see
Figure 1-3). The container provides space for storing a spare fuse, as shown in the figure.

To check the fuse, insert the tip of a screwdriver in the slot at the middle of the container and
pry gently to extend the confainer.

Note "~ The fuse container is attached to the line module; it cannot be removed.

v

The fuse closest to the spectrum analyzer is the fuse in use. If the fuse is defective or missing,
install a new fuse in the proper position and reinsert the fuse container.

oleloioin
e
@@ [

[shw—ls)
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putise

‘Figure 1-3. Checking the Line Fuse
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Power Cable

The spectrum analyzer is equipped with a three-wire power cable, in accordance with
international safety standards. When connected to an appropriate power line outlet, this cable
grounds the instrument cabinet. '

Warning Failure to ground the spectrum analyzer properly can result in personal
injury. Before turning on the spectrum analyzer, you must connect its
q protective earth terminals to the protective conductor of the main power
cable. Insert the main power cable plug only into a socket outlet that has

a protective earth contact. DO NOT defeat the earth-grounding protection
by using an extension cable, power cable, or autotransformer without a
protective ground conductor. '

If you are using an autotransformer, make sure its common terminal is.
connected to the protective earth contact of the power source outlet
socket, '

Various power cables are gvailable to connect the spectrum analyzer to the types of ac power
outlets unique to specific geographic areas. The cable appropriate for the area to which the
spectrum analyzer is originally shipped is included with the unit. You can order additional ac
power cables for use in different areas, Table 1-3 lists the available ac power cables, illustrates
the plug configurations, and identifies the geographic area in which each cable is appropriate,
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Table 1-3. AC Power Cables Available

CABLE PLUG CABLE CABLE FOR USE
PLUG Typs * ¥ .
HP PART DESCRIPTION LENGTH COLOR IN COUNTRY
NUMBER CM { INCHES)
8120-1381 | Straight™ BS1363a 229 {380) Mint Gray | Grect Britain,
8120—1703 | &0 229 {20) Mint Gray |Cyprus, Nigerig,

Singapore,

Zimbabwe

Argenting,

250V 81201360 | Straight® NZSS18B/ASCI 12 201 (78) Gray Australic
@ H *
; 8120-0696 | 90 221 (87) Gray . | New Zeoland,
[ Mainiand China
S &
L™ N
250V 8120-1689 | Straight ¥ CEE7-Y11 201 (79) Mint Groy East and West
812016892 ) 201 (797 Mint Gray Eurf}pe, Cent:ro‘s
] African Republic,
OF 0 United Arab

—% L Republic
: (unpoiarized in

many naticns)

1258y B120-1348 | Straight®™ NEMAS-158 203 (80) Black United States
8120-1638 | 90° 203 (80) Black Cenada,

@ Japan (100 V or
| | B120-1378 | Straight®™ NEMAS—15P 203 (80) Jade Gray éo? :};; Bf;?*!-
f{ E 1 §120-4753 | Straight 230 {90) Jade Gray Pij‘;;;‘es”*“'
QEN LU B120-1821 QGQ 263 (80) Jode Gray Iguudia Arabia,

B120-4754 a0 230 {9@) Joade Gray 1 Taiwan
o
259Y TB120-5182 | Straight®™ NEMAS-158 200 (78} Jade Gray | fsreel
1 8120-5181 |90 200 {(78) Jade Gray
[ E
72N
ML

% Part number for plug is industry identifier for plug only. Number shown for cable is
HF Part Number for complete cable, including plug.

%ok £ = Earth Ground; L = Line; N = Neuiragf.

FORMATSO
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Turning on the Analyzer for the First Time

When you turn the spectrum analyzer on for the first time, you should perform frequency and
amphitude self-calibration routines to generate correction factors and indicate that the unit is
functioning correctly. The spectrum analyzer should be allowed to warm-up for 30 minutes
before performing the self-calibration routines, See “When Is Self-Calibration Needed?”

in Chapter 2 for helpful guidelines on how often the seif-calibration routines should be
performed.

Perform the following steps:

1. For an HP 8501 E, HP 8593E, HP 8594E, HP 8595E, HP 8596E, or an HP 8590D with Option ‘
013: Ensure the reference connector is connected between the 10 MMz OUTPUT and EXT
REF IN rear-panel connectors. See Figure 1-4,

REFERENCE
CONNECTOR

puidie

Figure 1-4, Reference Connector

If you wish to use an external 10 MHz source as the reference frequency, disconnect the
reference connecior from the rear-panel and connect an external reference source to the
EXT REF IN connector on the rear panel,

2. Plug the power cord into the spectrum analyzer.

3. Press (TINE).

After a few seconds, the screen displays the firmware revision date in the YYMMDD format.
For exampie, 030622 indicates May 22, 1993. This is a change from previous revisions where
any firmware date used the DDMMYY format prior to 9305006.

Note Record the firmware date and keep it for reference. If you should ever need to
call Hewlett-Packard for service or with any questions regarding your spectrum
ﬁ analyzer, it will be helpful to have the firmware date readily available.

If your spectrum analyzer is equipped wath 0;)1;;0;1 021 (HP-1B interface), the appropriate
interface address (HP-IB ADRS: XX) alsc appears on the screen.

If your spectrum analyzer is equipped with Option 023 (RS-232 interface), the baud rate
(R5232: XXXX) is displayed.

4. To meet spectrum analyzer specifications, allow a 30 minute warm-up before attempiing to
make any calibrated measurements. Be sure to calibrate the spectrum analyzer only after
the spectrum analyzer has met the operating temperature conditions.
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5. Connect the type N (m) to BNC (f) connector {shipped with the spectrum analyzer) to the
INPUT 500. Connect the 50Q coaxial cable (also shipped with the instrument) between the
front-panel CAL OUT and the INPUT 508 connector.

Note Option 105 only: Remove all connections to the GATE TRIGGER INPUT
i rear-panel connector before performing the self-calibration routines.
6. v and amplitude self-calibration routine by pressing and

.. During the frequency routine, CAL: SWEEP, CAL: FREQ, and CAL: SPAN
are displayed as the sequence progresses. For an Option 102, CAL FM GAIN + OFFSET is also
displayed.

During the amplitude routine, CAL; AMPTD, CAL: 3 dB BW, CAL: ATTEN, and CAL: LOGAMP are
displayed as the sequence progresses. CAL: DONE appears when the routine is completed.
Any failures or discrepancies produce a message on the screen; see Chapter 8.

7. When the frequency and amplitude self-calibration routines have been completed
successfully, store the correction factors by pressing |

The self-calibration routines calibrate the spectrum analyzer by generating correction factors.
The softkey stores the correction factors in the area of spectrum analyzer
memory that is saved when the spectrum analyzer is turned o trum analyzer will
automatically apply these factors in future measurements. If | is not pressed, the
correction factors remain in effect until the spectrum analyzer is turned off.

Performing the Tracking-Generator Self-Calibration Routine

For spectrum analyzers with Option 010 or 011, the tracking-generator self—cahbrauon routine
should be performed prior to using the trackmg generator

Note ' Since the tracking generator calibration routine depends on the accuracy of
the absolute amplitude level of the spectrum analyzer, the spectrum analyzer
d amplitude calibration should be done prior to using

1. To calibrate the tracking generator, connect the tracking generator cutput (RF OUT 50%) to
the spectrum analyzer INPUT 500 connector, using an appropriate cable and BNC-{o-Type N
adapters.

Note A low-loss cable should be used for accurate calibration. Use the 500 cable
d shipped with the spectrum analyzer.

2, Press the follovnng spectrum analyzer keys:

. TG SIGNAL KOT FOUND will be dlsp}ayed it the trackmg genera.tor oufput is
not connected to the spectrum analyzer input.

3. To save this data in the area of spectrum analyzer memory that is saved when the spectrum
analyzer is turned off, press
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Performing the YTF Self-Calibration Routine

For preselected spectrum: analyzers (HP 8592D, HP 8593E, HP 8595E, and HP 8596E) only, the
yig-tuned filter {YTF) self-calibration routine should be performed periodically. See “When Is
Self-Calibration Needed?” in Chapter 2 for helpful guidelines on how often the self-calibration
routines should be performed.

To perform the YTF self-calibration routine, use the following procedure:

1. Connect a low-loss cable {such as HP part number 8120-5148) from 100 MHz COMB OUT to
the spectrum analyzer input. For the HP 8593E, use the CAL OUT, instead of the COMB
OUT, as the spectrum analyzer input.

2. Press then . The YTF self-calibration routine compietes in approximately:

Model Number YTF Cal Time

HP 8592D 7 minutes
HP 85038 7 minutes
HP 8595E 3 minutes
HP 8596E 5 minutes

3. Press then

When the self-calibration routines have been completed successfully, the spectrum analyzer is
ready for normal operation.

110 Preparing For Use



Printing or Plotting

You may wish to obtain a permanent record of data displayed on the spectrum analyzer screern.
This can be done using the key of the spectrum analyzer, and a printer or plotter.

Note The HFP 7470A plotter does not support 2 plots per page. If you use an
- HP 7470A plotter with an HP 8580 Series spectrum analyzer, you can select one
6 plot per page or four plots per page, but not 2 plots per page.

Printing Using an HP-IB Interface

Equipment
HP 8590 Series spectrum analyzer equipped with Option 021,
Printer with HP-IB Interface, choose one of the following:
m HP 2225 ThinkJet
s HP 3630A Paintet
m HP Laserjet (with HP-1B to Centrenics converter) t
m MX-80 Epson (with HP-IB to Centronics converter) {
m 1Q-570 Epson (with HP-IB to Centronics converter) }
HP 10833 {or equivalent) HP-IB cable,
i Part number HP 92203J, US and Canada, and Part number HP 92203K, international

Interconnection and Printing Instructions
1. Turn off the printer and the spectrum analyzer,

2. Connect the printer to the spectrum analyzer using the HP-IB cable. The thinkjet printer’s
mode switches must be set-correctly for use with the spectrum analyzer. Refer to Table -4
for the correct settings.

Table 1-4. Setting of Thinkjet Printer Mode Switches

Switeh | Setting Comments
Number
1 down [ Printer performs a carriage return only.
2 down | Printer performs a line feed only.
3 up Sets the printer to skip paper perforations
4 down | Sets the printer for a paper length of 11 inches,
5 down | Sets the printer to HP MODE.
6 up
7 down | Sets the printer to USASCIL.
8 down
Note Because HP-IB cables can be connected together, more than one instrument can
communicate on the HP-1B. This means that both a printer and a plotter ean
d be connected to the spectrum analyzer {using two HP-IB cables). Each device
must have its own HP-1B address.
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Note Because the spectrum analyzer cannot print with two controllers (the computer
and the spectrum analyzer) connected, the computer must be disconnected
ﬂ from the HP-IB. In most cases, it is sufficient fo simply turn the computer OFF,

3. Turn on the spectrum analyzer and printer.

4. On the spectrum analyzer, press (CONFIG), .

5. The printer usually resides at the first device address. To enter address 1 for the printer,
, (Hz).

6. Select the configuration for your printer by pressing the appropriate key. Note that the
softkey is activated when the key {fitle is underlined.

Press this key to print in color if the spectrum analyzer is connected
to an HP Paintjet printer, then press

Press this key to print in black and white, then press one of the
following keys to select the appropriate printer mode,

m Press | if the spectrum analyzer is connected to
an HP PaintJet or HP Thinkjet printer.

® Press | G if the spectrum analyzer is connected to
a MX-80 Epson or other compatible 9-pin print-head printer.

Pressing this key to underline SML will print two printouts to a
page and will print softkey labels if desired. See step 7

Pressing this key te underline LRG will print only one printout to a
page and will not print the softkey labels.

® Press f the spectrum analyzer is connected to
a LQ-670 Epson or other compatible 24-pin print-head printer,

Pressing this key to underline SML will print two printouts to a
page and will print softkey labels if desired. See step 7

Pressing this key to underline LRG will print only one printout to a
page and will not print the softkey labels.

ymgabels to be printed with the spectrum analyzer display printout,

3 are pressed to underline LRG,

(PRNT should be undertined), then (CoPY).
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Plotting Using an HP-IB Interface

Note The HP 7470A plotter does not support 2 plots per page. If you use an
HP 7470A plotter with an HP 8590 Series spectrum analyzer, you can select one
# plot per page or four plots per page, but not 2 plots per page.

Equipment
w HP 8590 Series spectrum analyzer with Option 021.
® Any of the following plotters:

o HP 7440A ColorPro plotier with HP-IB

o HP 7445A plotter with HP-IB

o HP 7650A/B plotter with HP-IB

o HP 10833 (or equivalent) HP-IB cabie.

Interconnection and Plotting Instructions
1. Turn off the plotter and the spectrum analyzer.

2. Connect the plotter to the spectrum analyzer using the HP-IB cable.

Note Because HP-1B cables can be connected together, more than one instrument can
communicate on the HP-IB. This means that both a printer and a plotter can
i be connected to the spectrum analyzer (using two HP-IB cables). Each device
must have-its own HP-IB address.
Note Because the spectrum analyzer cannot plot with two controllers (the computer
_ and the spectrum analyzer) connected, the computer must be disconnected
i from the HP-IB,

3. Turn on the spectrum analyzer and the plotter.
4. On the spectrum analyzer, press (CONFIG),

5. The plotter usually resides at the fifth device address. To set the plotter address, press
b, (Hz), to enter the address b for the plotter.
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, you can choose a full-page, half-page, or quarter-page plot. Press
o underiine the number of plots per page desired.

7. If two or four plots per page are chosen, a function is displayed that allows you to select the
1 ion on the paper for the plotter output. If two plots per page are select

unction is displayed. If four plots per page are selected, then the
displayed. Press the 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 where
the plotter output will be located.

Note For a multi-pen plotter, the pens of the plotter draw the different components
d of the screen as follows:
Pen Description
Namber
1 | Draws the annotation and graticule.

2 Draws trace A,
3 Draws trace B.
4 Draws trace C and the display line,

Draws user-generated graphics and the lower-limit line,

frz]

<

Draws the upper-limit line,

8. Press (PLT should be underlined), then (TOPY).
Note Once the address of the printer and plotter have been ehtered, the spectrum
analyzer remembers these addresses even though the power is turned off,
d There is no need to reenter them when the spectrum analyzer is turned off and
on,
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Printing Using an RS-232 Interface

Equipment

HP 8590 Series spectrum analyzer with Option 023.
Printer with RS-232 Interface, choose one of the following:
m HP 2225 ThinkJet
m HP 3630A PaintJet
m MX-80 Epson
» LQ-570 Epson
HP 13242G RS-232 cable

Interconnection and Printing Instructions

1. Turn off the spectrum- analvzer and the printer.
Note The RS-232 interface allows only one device (either the printer or the plotter)
to be connected to the spectrum analyzer, Refer to the Programmer’s Guide for

d more information on R8-232 protocol and cable wiring.

2. Connect the printer using an RS-232 cable.

3. Turn on the spectrum analyzer and printer.

4. Press (CONFIG), ¥

5. To set the baud rate to 9600 baud, press , 9600, (Hz). To set the baud rate to

1200 baud, press: , 1200, (H2).

Note Some of the programs in this manual utilize 1200 baud. If your system uses the
d RS-232 handshake lines, you can use 9600 baud for all of the programs.

6. Press (CONFIG),

Preparing For Use 1.15



7. Select the configuration for your pi‘inter by p'ressing the appropriate key. Note that the
softkey is activated when the key title is underlined.

1-16 Preparing Fer Use

Press this key fo print in color if the spectrum analyzer is connected
to an HP PaintJet printer, then press

Press this key to print in black and white, then press one of the
following keys to select the appropriate printer mode.

8 Press if the spectrum analyzer is connected to
an HP PaintJet or HP Thinkjet printer.

# Press if the spectrum analyzer is connected to
a MX-80 Epson or other compatible 9-pin print-head printer.

Pressing this key to underline SML will print two printouts to a
page and will print softkey labels if desired. See step 8

Pressing this key to underline LRG will print only one printout to a
page and will not print the softkey labels.

& Press if the spectrum analyzer is connected to
a LQ-5670 Epson or other compatible 24-pin print-head printer:

Pressing this key to underline SML will print two printouts to a
page and will print softkey labels if desired. See step 8

Pressing this key to underline LRG will print only one printout to a
page and will not print the softkey labels,

'I‘abels to be printed with the spectrum analyzer display prinfout,
so that ON is underlined. Note that this function does not work

is pressed.

- (PRNT should be underlined), then (CopPY).



Plotting Using an RS-232 Interface

Equipment

w HP 8590 Series spectrum analyzer with Option 023.

m Any of the following Plotters:

o HP 7440A ColorPro plotter with an RS-232 interface.
o1 HP 7445A plotter with an RS-232 interface.
o HP 7560A/B plotter with an RS-232 interface.

m HP 13242G RS-232 cable

Interconnection and Plotting Instructions

1. Turn off the spectrum analyzer.

Note The RS-232 interface allows only one device (either the printer or the plotter)
to be connected to the spectrum analyzer. Refer to the Programmer’s Guide for

# more information on RS-232 protocol and cable wiring.

. Connect the plotter using an RS-232 cable,

. Turn on the spectrum analyzer and the plotter.
. Press (CONFIG), B

- o set the baud rate to 1200 baud, press: B

1200, ().

Press . You can choose a full-page, half-page, or quarter-page plot
with the B softkey. Press ' to underline the number of plots

per page desired,

If two or four plots per page are chosen, a function is displayed that allows vou to select
ﬁhe 1 ion on-the paper of the plotter output. If two plots per page are selec the

_ unction is displayed. If four plots per page are selected, then the s
displayed. Press the softkey until the rectangular marker is in the desired section of softkey
Iabel. The upper and lower sections of the softkey label graphically represent where the
plotter output will be located.
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Note For a multi-pen plotter, the pens of the plotter draw the different components
ﬁ of the screen as follows:

Pen Description
Number
i Draws the annotation and graticule.

2%

Draws trace A.
Draws trace B.
Draws trace C and the display line.

Draws user-generated graphics and the lower-limit line,

O DY R W

Draws the upper-limit line,

(so that PLT is underlined), then (COPY).

Printing after Plotting or Plotting after Printing

Pressing without changing €
print or a plot).

® To print after doing a plot, press (CONFIG),
then (CoPY).

® To plot after printing, press (CONFIG), C
G}

* produces the function last entered (a

{so that PRNT is underlined),

s0 that PLT is underlined), and
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Electrostatic Discharge

Electrostatic discharge (ESD) can damage or destroy electronic components. All work on
electronic assemblies should be performed at a static-safe work station. Figure 1-5 shows an
example of a static-safe work station using two types of ESD protection:

» Conductive table-mat and wrist-strap combination,
s Conductive floor-mat and heel-strap combination.

Both types, when used together, provide a significant level of ESD protection. Of the two, only
the table-mat and wrist-strap combination provides adequate ESD protection when used alone,

To ensure user safety, the static-safe accessories must provide at least 1 MQ of isolation from
ground. Refer to Table 1-5 for information on ordering static-safe accessories.

Warning These techniques for a static-safe work station should not be used when
a working on circuitry with a voltage potential greater than 500 volts,
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Figure 1-5, Example of a Static-Safe Work Station
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Reducing Damage Caused by ESD

The following suggestions may help reduce ESD damage that occurs during testing and
servicing operations.

m Before connecting any coaxial cable to an spectrum analyzer connector for the first time each
day, momentarily ground the center and outer conductors of the cable.

@ Personnel should be grounded with a resistor-isolated wrist strap before touching the center
pin of any connector and before removing any assembly from the unit.

w Be sure that all instruments are properly earth-grounded to prevent a buildup of static
charge.

Table 1-b lists static-safe accessories that can be obtained from Hewlett-Packard by using the
HP part numbers shown.

Table 1-5. Static-Safe Accessories

HP Part Description
Number

9300-0797 Set includes: 3M static control mat 0.6 m x 1.2 m (2 ft x 4 ft) and 4.6 cm
(15 ft) ground wire. {The wrist-strap and wrist-strap cord are not included.
They must be ordered separately.)

9300-0880 Wrist-strap cord 1.5 m (5 ft)

9300-1383 Wrist-strap, color black, stainless steel, without cord, has four adjustable
links and a 7 mm post-type connection.

9300-1169 ESD heel-strap (reusable 6 to 12 months).
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Getting Started

What You’ll Learn in this Chapter

This chapter introduces the basic functions of the HP 8590 Series spectrum analyzers. In this
chapter you will;

» (et acquainted with the front-panel and rear-panel features.

a Get acquainted with the menus and softkeys.

s Learn about screen annotation.

® Make a basic measurement (the calibration signal).

® Learn how to improve measurement accuracy by using seif-calibration routines.
m Learn how to insert the memory card and about the memory card battery.

= Learn about the spectrum analyzer battery.

Note Before using your spectrum analyzer, please read Chapter 1 “Preparing for
Use,” which describes how to set up your spectrum analyzer and how to verify
# that it is operational. Chapter 1 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 2-1.

i Active function bleck 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 manuaily set (uncoupled), and the amphtu frequency

becomes uncalibrated, MEAS UNCAL appears. (Use ) and B
recouple functions.) The asterisk indicates that a function is in progres&

3 Softkey labels are the annotation on the screen next to the unlabeled keys. Most of the
labeled keys on the spectrum analyzer’s front panel (also called front-panel keys) access
menus of related softkeys.

4 Softkeys are the unlabeled keys next to the screen.
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Figure 2-1, Front-Panel Feature Overview
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5 (FREQUERCY), (SPAN), and are the three large dark-gray keys that activate the
primary spectrum analyzer functions and access menus of related functions.

6 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 spectrum analyzer to a known state. The key
accesses the current operating mode of the spectrum analyzer and allows you to change
to any operating mode available for your spectrum analyzer. All spectrum analyzers
have the spectrum analyzer mode of operation {indicated by
an additional softkey label appears in the softkey label area, a program (also called a
downloadable program or personality} has been loaded into the spectrum analyzer’s
memory. This document covers the spectrum analyzer mode of operation only; consult
the documentation accompanying the specific measurement personality that you are
using for information about other modes of operation. {For example: the HP 85711A
Cable Television Measurements Personality, the HP 85713A Digital Radio Measurements
Personality, or the HP 85715A GSM Measurements Personality.)

If

{savi) 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 recall
traces, states, limit-line tables, and amplitude correction factors to or from the spectrum
analyzer memory,
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Note

v

If you wish to reset the spectrum analyzer configuration to the state it was in
when it was originally shipped from the factory, use DEF! . Refer

to the softkey description in Chapter 6 for more information.

10

11

12

prints or plots screen data. (This requires Option 021 or 023.) Use (CONFIG),
?

or and € before using (COPY). See
Chapter 6 for more details.

CONTROL functions access menus that allow you to adjust the resolution bandwidth,
adjust the sweep time, store and manipulate trace data, and contro} the instrument
display.

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.

WINDOWS keys, turn on the windows display mode. They allow switching between
windows and control the zone span and location. For the HP 8591F, HP 8593FE,
HP 8594F, HP 8595E, and HP 8596F only.

HOLD key. For the HP 85900 and HP 8592D only. deactivates an active function.
For the HP 8591E, HP 8593E, HP 8594FE, HP 8595E, and HP 8596E, the “hold” function is

available as the | softkey under (DISPLAY).

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

INPUT 5010 is the signal input for the spectrum analyzer. (INPUT 75{ is the signal input
for an Option 001 spectrum analyzer.)

Caution Excessive signal input will damage the spectrum analyzer input attenuator and

input mixer. Use extreme caution when using the spectrum analyzer around

high-power RF sources and transmifters, The maximum input power that the
spectrum analyzer can tolerate appears on the front panel and should not be
exceeded.

Excessive de voltage can also damage the input attenuator. For your particular
instrument, note the maximum dc voltage that should not be exceeded on the
spectrum analyzer front panel (beneath the INPUT 500 connector).

13
14

15

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

CAL OUT provides a calibration signal of 300 MHz at 20 dBm (28 dBmV for Option 001
or 011},

VOL-INTEN or INTENSITY. For the HP 8591E, HP 8593F, HP 8594E, HP 8595E, or
HP 8596F only, The VOL-INTEN knob changes the brightness of the display. If Option
102, 103, or 110 is installed, it can also adjust the volume of the internal speaker. If it
adjusts both, the inside part of the knob adjusts the intensity while the outside part
adjusts the volume,

The INTENSITY knob changes the brighiness of the display., For the HP 8590D or
HP 8592D only.
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16 100 MHz COMEB OUT supplies a 100 MHz reference signal that has harmonics up to
22 GHz. For the HP 85920, HP 8593E, or HP 8596F only.

i7 Memoery card reader reads from or writes to a memory card. The memory card reader is
standard with an HP 8591E, HP 8593E, HP 8594E, HP 8595E, and HP 8596E. It is also
available for the HP 8590D and HP 8592D as Option (03,

I8 RF OUT 500 supplies a source cutput for the built-in tracking generator.
For Opiion 010 only. See Thble 2-1 below.

Caution If the tracking generator cufput power is too high, it may damage the device
under test. Do not exceed the maximum power that the device under test can

‘ tolerate,

RF OUT 7549 supplies a source output for the built-in tracking generator,
For Option 011 only. See Thble 2-1 below.

Table 2-1. RF Output Frequency Range

Model Number “Option 010 Option 011
Frequency Range | Frequency Range

HP 8580D 100 kHz to 1.8 GHz| 1 MHz t0 1.8 GHz
HP 8591F 100 kHz to 1.8 GHz| 1 MHz t0 1.8 GHz
HP 8593E | 300 kHz to 2.9 GHz| not availabie
HP 8594E 1300 kHz to 2.9 GHz| not available
HP 8585E 300 kHz to 2.9 GHz| not available
HP 8596E | 300 kHz to 2.9 GHz| not available

19 turns the instrument on and off. An instrument self-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
1 source even if the line power switch is off.

2-4  Getting Started



Bear-Panel Features
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Figure 2-2. Rear-Panel Feature Overview

1 EXT ALC INPUT allows the use of an external detector or power meter for automatic
leveling control of the tracking generator. For an HP 8590D and HP 8581FE Option 010 or
011 only. Allows the use of an external detector for an HP 8593F, HP 8594F, HP 8535E,
or HP 8596F Option 010 only,

2 TV TRIG OUTPUT (TTL) provides TV trigger output using TTL and negatwe edge
triggering. For Options 10I and 102 combined, or Option 301 only.

3 FLATNESS EXT DET IN accepts a signal (16 V maximum) from an external crystal
detector. This signal is used to correct the spectrum analyzer response to the detector’s
flatness. Opiion EOZ only. This mput is used for digital radio testing in an HP 11758T
Digital Radio Test System,

Getting Started 2.5



4 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 high. For
Option 105 only. '

54 EVENT CNTR INPUT (TTL) accepts a TTL signal and counts the negative pulses {(a
falling edge followed by a rising edge) that occur during the gate time interval. Opiion
EQ2 only. This input is used to test for digital radio signal errors when using the
HP 11758T Digital Radio Test System.

6 GATE OUTPUT {TTL) provides a TTL signal which indicates gate status when the when
the gate is in edge trigger mode. A high T7TL 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. o

7 EARPHONE connector provides a connection for an earphone jack instead of using the
internal speaker. For Option 102, 103, or 110 only.

8 INTERVAL CNTR INPUT (FTL) accepts a TTL signal. It identifies negative pulses(a
falling edge followed by a rising edge) and measures the accumulated time that a pulse is
low during the gate time interval. Option EOZ only. This input is used to test for digital
radio signal errors when using the HP 117587 Digital Radio Test System.

9 SWEEP + TUNE QUTPUT provides a voltage ramp that is proportional to the Spect;rum
analyzer span (0 to 10 V) plus the tuning voltage of the LO. For Option 009 only.

10  LO OUT provides the output of the first LO, which is proportional to the frequency that
the spectrum analyzer is tuned to. For Option 009 or 010 only.

11 DIGITAL DEMOD OUT This output is not currently available.

12 EXT REF IN accepis an external frequency source to provide the 10 MHz, -2 to
+ 10 dBm frequency reference used by the spectrum analyzer. For an HP 8591F,
HP 8593E, HP 8594F, HP 8595F, or HP 8596GE only.

13 10 MHz REF OUTPUT provides a 10 MHz, 0 dBm minimum, time-based reference signal.
For an HP 8591 E, HP 8593E, HP 8594FE, HP 8595E, or HP 8596F only. '

14 VOLTAGE SELECTOR adapts the unit to the power source: 115V or 230 V.

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

16  MONITOR OUTPUT drives an external monitor with a signal that has a 15.7 kHz
horizontal synchronizing rate. It can also be switched to provide an NTSC format output
which is compatible with VHS video recorders or a PAL format which is compatible with
PAL/SECAM video recorders.

17 AUX INTERFACE provides a nine-pin “D” subminiature connector for control of external '
devices, Refer to specifications and characteristics in your calibration guide for a more
detailed description.
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Caution Turn off the spectrum 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.

18

19

20

21
22

23

Interface connectors are optional interfaces for HP-IB {Option 021) and RS-232 (Option
023) interface buses that support remote instrument operation and direct plotting or
printing of screen data.

AUX IF OUTPUT is a 509, 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 Q0 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 spectrum analyzer’s internal sweep source,

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

EXT KEYBOARD connector is provided with the optional interface connector. The
external keyboard is not included with the spectrum analyzer. The external keyboard
can be used to enter screen titles, prefixes, remote commands, and writing simple DLP’s,
For Options 021 and 023 only. '

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

spectrum analyzer.

24

SWEEP OUTPUT provides a voltage ramp proportional to the sweep and the spectrum
analyzer span (G V to 10 V),
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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 which is found under the (DISPLAY) key. On the HP 8590D
and HP 8592D it is also available as a front panel key, (HOLD). The active function readout is
blanked, indicating that no eniry will be made inadvertently by using the knob, step keys, or
keypad. (Pressing a function key re-enables the data controls.)

Kuob

The knob allows continuous change of functions such as center frequency, reference level,
and marker position. It aiso 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 scroliing 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 spectrum analyzer display) to indicate that the data on-screen
does not reflect data at the current setting.

Note When using the knob to change frequeney or amplitude settings, the trace data
ﬂ is shifted. Therefore, when using !

moving the center frequency with the knob will not simulate a draftmg signal.

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. I not, the decimal point is
placed at the end of the number.

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), (iHiz), and (Hz), whereas the units for reference level are (£dBm}, (ZdBm),
(@v), and (gv).
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Note If an entry from the number/units keypad does not coincide with an allowed
function value (for example, that of a 12 MHz bandwidth), the spectrum
# analyzer defaults to the nearest allowable value, :

Step Keys

The step keys allow discrete increases or decreases of the active function value. The step size
depends upon the spectrum 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 valuein a
sequence is selected each time a step key is pressed. Changes are predictable and can be set
for some functions. Out-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 spectrum analyzer. Use the following
procedure to adjust the fine-focus control:

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

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

FINE FOCUS ADJUSTMENT

-~ L.
&
"

-

liss

.
&

s I e e S s I e e e Y e Yt 3 st Y e e e 3 o Y s e S e e J s mL

i S o S o O v Y v S e J s S s 3 s e Yo B o e Y B v e W s s s ‘\J_

Figure 2-3. Adjusting the Fine Focus
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Screen Annotation

Figure 2-4 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 2-2. The function key
column indicates which front-panel key or softkey activates the function related to the screen
annotation. Refer to Chapter 6 for more information on a specific function key.

10:04 X032 MAR 20, 119589 EXTERNAL KEYSOARD ANPUT
¢7SCREEN TITLE MER-~TRKS 399.9 MHz

HEF 10.5 dBm AT 20 d8 PG 10.0 dB =20, 96 dBm

[CENTER
L TERED
d // START
OFFST FREQ
@-— 0.0 | CENTER
B 3991 5 MH¥
oL : sTOP
{é:}——{ma.o SRA 110 PRba
dBm

s .
1 4 oF STEP
(W : AUTO MAN

FREQ

Mﬂﬁ OFFSET
TH
~70.0
& o4
CENTER 3899 M2 OFFST 100.0 MHz  SPAN 200.0 MHz,

RES BW 1 MKz VBW 300 kHz

IR SN

pulide

Figure 2-4. Screen Annotation

In Figure 2-4, item 21 refers to the trigger and sweep modes of the spectrum analyzer. The first
letter (“F”) indicates the spectrum analyzer is in free-run trigger mode. The second letter (“S”)
indicates the spectrum analyzer is in single-sweep mode.

Item 22 refers to the trace modes of the spectrum analyzer. The first letter (*W?”) indicates that
the spectrum 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 annotation for trace C is displayed under the trace mode annotation of trace A, In
Figure 2-4, the trace C trace mode is “SC”, indicating trace G (“C”) is in the store blank mode
(“S”)‘

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

The WINDOWS display mode splits the screen into two separate displays. Only one of these
displays is active at a time. The currently active window will have a solid line around the
graticule rather than a broken line. The complete annotation is not available for each window
because of space limitations.
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The display will be compressed slightly when using the PAL or NTSC format for the MONITOR
OUTPUT, instead of the normal format. The PAL and NTSC formats have less vertical
resolution than the spectrum analyzer display. The top and bottom of the spectrum analyzer
display are compressed slightly so that all of the information can be fit into the size required by
the MONITOR OUTPUT.

Table 2-2, Screen Annotation

Item Description Function Key
1 |detector mode

2 reference level

3 time and date display

4 screen title

b RIF attenuation

6 preamplifier gain i I

7 external keyboard entry Refer to “External Keyboard” in
Chapter 5.

8 marker readout {MKR}, (MKR ->), (MKR FCTN}, or
[PEAK SEARCH )

9 | measurement uncalibrated or

function-in-progress messages
10 |service request See Appendix A
il |remote operation in Chapter 6.

12 | frequency span or stop frequency

13 | sweep time

i4 |frequency offset
15 | video bandwidth
16 | resolution bandwidth

17 | center frequency or start frequency
18 |threshoid

19 | correction factors on

20 | amplitude correction factors on See “Using Amplitude-Correction
Factors” in Chapter 5.

21 | trigger (TRIG}

22 |trace mode

23 | video average

24 |display line

25 | amplitude offset

26 |amplitude scale

27 |active function block Refer to the description of the
softkey function that was activated.
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Table 2-3. Screen Annotation for Trace, Trigger, and Sweep Modes

Trace Mode Trigger Mode Sweep Mode
W = clear write (traces A/B/C) |F = free run C = continuous
M = maximum hold (traces A/B)|L = line 5 = single sweep
V = view {traces A/B/C) V = video
S = store blank (traces A/B/C} | E = external
M = minimum hold {trace C) T = TV {Options 101 and 102 only)

Menu and Softkey Overview

The keys labeled FREQUENCY, CAL, and MKR are all examples of front- panei keys. Pressing
most front-panel keys accesses menus of functions 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 uniabeled 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, f. The softkeys that
are displayed depend on which front-panel key is pressed and which menu level is enabled.

it 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 . Thi calls up
the softkey menu of related amplitude functions. Note the function labeled "
in inverse video. BEF LVL also appears in the active function block, indicating that it 1s 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 fanction on, press the softkey so that ON is underlined. To turn the function off, press
the softkey so that OFF is under}inegl The following example demonstrates how an ON or OFF

softkey function will be annotated: ! 2. (ON).

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 7, “Key
Menus™.
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Making a Measurement

Caution Do not exceed the maximum input power,
The maximum input power for the HP 8580D and HP 8591E is +30 dBm
(1 watt) continuous, 256 V de (with 10 dB or more attenuation).

The maximum input power for the HP 8592D and HP 8593E is + 30 dBm
(1 watt)continuous, 0 V de (with input attennation of 10 dB or more in bands 1
through 4.)

The maximum input power for the HP 8594E, HP 8595E, or HP 8596E is
+30 dBm {1 watt) continutous and 50 V dc (ac-coupled) or 0 V de¢ (de-coupled).
The input attenuation must be 10 dB or more.

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 spectrum analyzer by using the calibration signal and pressing any
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 te return to a

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 spectrum analyzer's CAL OUT to the INPUT 508 with an appropriate cable.

4, Set the frequency.

Press the key. CENTER appears on the left side of the screen, indicating that

the center-frequency function is active. The oftkey 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 graticule 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 (##fiz). 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 the softkey 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 ({I}), or pressing 20 ({iz).

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 screen. Press (AMPLITUDE). REF LEVEL .0 dBm appears in the
active function block. The | softkey 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.)
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Figure 2-5 demonstrates the relationship between center frequency and reference level. The
box in the figure represents the spectrum analyzer screen. Changing the center frequency
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 Spectrum analyzers with Option 001 or 011 display the amplitude values in
# dBmV. Options 001 and 011 are available only for an HP 8590D or HP 8591E.

CENTER
FREQUENCY 4 m
VAVAVA

i

e REFERENCE T
FREQUENCY LEVEL | AMPL I TUDE

Figure 2-5. Relationship between Frequency and Amplitede

7. Set the marker.

You can place a diamend-shaped marker on the signal peak to find the signal's frequency
and amplitude,

To activate a marker, press the key (located in the MARKER section of the front
panel). The MARKER NOR label 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
peint 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
1. Connect the spectrum analyzer’s CAL OUT to the INPUT 50Q and press the key.

2. Set the center frequency by pressing the following keys: (FREQUENCY), 300 (MAz).

3. Set the span by pressing the following keys: (SPAN), 20 (MHz).

4. The calibration signal is 20 dB (two graticule divisions) below the top of the screen using
these spectrum analyzer settings. If desired, adjust the reference level: press (AMPLITUDE) 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 2-6. Frequency is displayed
horizontally, and amplitude (power) is displayed vertically.

he MR 300.010 MHz
REF .0 dBm ATTEN 10 dB ~20.17 dBm
PEAK
LOG
10
dB8/

MARKE R

300.010 MHz

~20.17 dBm \

|
" s I
!

CORR \

1\

CENTER 300.000 MHz SPAN 2000 MHz
RES OW 10 KMz VBW 10 KHz SWP 60 msec

Figure 2-6, Reading the Amplitude and Frequency

Note

Spectrum analyzers with Option 001 or 011 display the amplitude values in
dBmV. Options 001 and 011 are available only for an HP 8590D or HP 8591E.
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Improving Accuracy with Self-Calibration Routines

Data from the self-calibration routine is necessary for spectrum analyzer operation. Executing
the self-calibration routine regularly ensures that the spectrum analyzer is using current
calibration data that improves the spectrum analyzer’s frequency and amplitude accuracy.
Press the view the self-calibration routine menus. The lasi softkey on this menu,

labeled ': , provides access to additional self-calibration functions, For more
detailed information on the self-calibration softkeys, refer to Chapter 6.

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 spectrum analyzer
to warm up for 30 minutes after being turned on before attempting to make any calibrated
measurements. Be sure to calibrate the spectrum analyzer only afier it has met operating
temperature conditions.

T /zer frequency and amplitude self-calibration routines are initiated by the

-softkey in the menu located under the key.

1. To calibrate the instrument, connect the spectrum analyzer’s CAL OUT to the INPUT 500
connector with an appropriate cable.

Note A low-loss cable should be used for accurate calibration. Use the 50 cable
shipped with the spectrum analyzer (Option 001 or 011 only: use the 752 cable
d shipped with the spectrum analyzer).

2. On the spectrum analyzer, press and CAL FI . Cal signal not found will
be displayed if CAL OUT is not connected t e sp ana.lyzer input. The frequency
and amplitude self-calibration functions take approximately 5 minutes to finish {9 minutes
with Option 130), at which time the internal adjustment data is in working RAM.

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

Note To interrupt the calibration routines started by

press (PRESET), (CAL), M
- retrieves the previous correction factors. Improperiy interrupting
the seif-calibrati esult in corrupt correction factors. (If this
OCCUrs, press to rerun the frequency and amplitude
self-calibration routines.)

The frequency and amplitude self-calibration functions can be done separately by using the
- softkeys instead of
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J and the amplitude calibration

Note If the frequency calibration
elf-calibration routines are used, the frequency calibration should
' be p ed before the amplitude calibration, uniess the frequency data is
known to be accurate.

The €AL FREQ. 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 3 minutes (7 minutes with Option 130) 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 spectrum analyzer stores the correction factors in battery-backed RAM, the
data will not be saved when the spectrum analyzer power is turned off unless the data has
been stored with stores the correction factors in an area

of spectrum anaiyzer memory t;hat is accessed when the spectrum analyzer is furned 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 spectrum analyzer is using its
frequency and amplitude correction factors. Correction factors can be turned off by pressing
g When OFF is underlined, most amplitude correction factors and some
frequency correctlon factors are not used.

if the self-calibration routines cannot be performed, see “Check the Basics” in Chapter 8.

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

In order for the tracking generator to meet its specifications, allow the spectrum analyzer

to warm up for 30 minutes after being turned on before attempting to make any calibrated
measurements. Be sure to calibrate the spectrum analyzer and the tracking generator only
after the spectrum analyzer has met operating temperature conditions.

Note Since the tracking-generator self-calibration routine uses the absolute
amplitude level of the spectrum analyzer, the spectrum analyzer amplitude
d should be calibrated prior to using

1. o calibrate the tracking generator, connect the tracking generator cutput {RF OUT 509) to
the spectrum analyzer INPUT 504 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 spectrum analyzer (Option 0GI or 011: use the 75 cable
d shipped with the spectrum analyzer).

2. Press the following spectrum analyzer keys:

TG SIGNAL NOT FOUND will be dlspiayed if the trackmg generator output is
not connected to the spectrum analyzer input.

3. To save this calibration data in the area of spectrum analyzer memory that is saved when
the spectrum analyzer is turned off, press then
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Performing the YTF Self-Calibration Routine
(HP 8592D, HP 8593E, HP 8595E, or HP 8596E Only)

For HP 8592D, HP 8583E, HP 8595E, and HP BbHY96E spectrum analyzers only, the YTF
self-calibration routine should be performed periodically. See *When Is Seif-Calibration
Needed?” in the following section for some helpful guidelines on how often the self-calibration
routines should be performed.

1.

- Press (CAL), then

. Press (CAL), then €

For the HP 8592D, HP 8683E, and HP 8586E connect a low-loss cable (such as HP part
number 8120-5148) from 100 MHz COMB OUT to the spectrum analyzer input. For the
HP 8595E connect the cabie from the CAL OUT to the spectrum analyzer input.

The YTT self-calibration routine completes in approximately:

Model Number Calibration Time

HP 8592D 7 minutes
HP B5h93E 7 minutes
HP 8595E 3 minutes
HP 8596E 5 minutes

. to save the calibration factors in memory.

Press {PRESET } to return to normal operation,

When Is 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.

. If preselector peaking (P.

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 important
if the frequency and amplitude self-calibration routines were performed last in a different
environment,

. If the environment is relatively stable (for example, a iab environment), use

monthly. After being turned off overnight, the spectrum analyzer will
need to warm up, but should not require self-calibration.

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

b. Use € ) before beginning the first measurement.

¢. Keep the spectrum analyzer turned on between measurements,

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

If you change the input signal for EXT REF IN, run the frequency and amplitude
self-calibration routines using CAL OUT. Amphtude calibration is reqwred to improve IF
centering.

%) has more than a 2 dB effect on the signal amplitude
when in BAND 1 or above and m a single band sweep, then perform the YTF seif-calibration
routine and store the data with . The YTF self-calibration routine improves the
preselector default values, (P 8592D, HP 856831, HP 8595E, or HP 8596E 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 spectrum analyzer is turned off or until ¢

Memory Card Insertion and Battery Replacement

The memory card reader is available for the HP 85901 and HP 8592D as Option 003. Use the
following information to ensure that the memory card is inserted correctly. Improper insertion
causes error messages to occur, but generally does not damage the card or instrument, Care
must be taken, however, not to force the 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 2-7.

[
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Figure 2-7, Inserting the Memory Card

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

It is recommended that the memory card battery be changed every 2 years. The battery is a
fithium commercial CMOS type battery, part number CR 2016.

Note The minimum lifetime of the battery {under ordinary conditions} is more than 2

# YEArs.

The date that the memory card battery was installed is either engra,ved on the side of the
memory card or written on a label on the memory card.

If the memory card does not have a label with the date that the battery was installed, use the
date code engraved on side of the memory card. The date code engraved on the memeory card
consists of numbers and letters engraved in the black plastic on the side of the memory card.
{See Figure 2-8). The first number indicates the year, the following two characters indicate
the month, and the following number indicates the week in the month that the memory card
battery was installed. I'or example, 80C3 indicates the battery was installed in the third week
in October in 1988,

Figure 2-8, Memory Card Battery Date Code Location
Procedure to Change the Memory Card Battery
The battery is located beside the card’s write-protect switch on the end opposite the connector.

Caution The battery power enables the memory card’s memory to retain data. You can
lose the data when the battery is removed. Replace the battery while the card
‘ is installed in a powered-up instrument.

1. Locate the groove along the edge of the battery clip. See Figure 2-9.
2. Gently pry the battery clip out of the card. The battery fits within this clip.

3. Replace the battery, making sure the plus {+) sign on the battery is on the same side as the
plus (+) sign on the clip. '

4, Insert the battery clip into the memory card, holding the clip as oriented in Figure 2-9,
{Face the “open” edge of the clip toward the write-protect switch on the memory card.)

5. Write the date that the battery was replaced on the memory card label. This will heip you
to remember when the battery should be replaced.
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Figure 2-9. Memory Card Battery Replacement

Analyzer Battery Information

The HP 8590 Series spectrum analyvzers use a 3.6 V lithium battery to enable the spectrum
analyzer memory to retain data. The date when the battery was installed is on a label on the
rear panel of the spectrum analyzer. (See Figure 2-10.)

The minimum life expectancy of the battery is 8 years at 25°C, or 1 year at 55°C. If you
experience problems with the battery or the recommended time period for battery replacement
has elapsed, see “How to Return Your Analyzer for Service” in Chapter 8.

If you wish to replace the battery yourself, you can purchase the service documentation that
provides all necessary test and maintenance information. The battery is soldered onto the
spectrum analyzer’s processor board.

You can order the service documentation for an HP 8590 Series spectrum analyzer through yolur
HP Sales and Service office. The documentation is described under “Service Documentation
{Option 8156)” in Chapter 8 of this manual.

After replacing the spectrum analyzer battery, write the date of battery replacement on the
rear-panel label,

BATTERY LIFE
A B YEARS AT 25°C
1 YEAR AT 55°C
©INSTALLED

nill132e

Figure 2-10. Rear-Panel Battery Information Label
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Making Basic Measurements

What You'll Learn in This Chapter

This chapter demonstrates basic spectrum analyzer measurements with examples of typical
measurements; each measurement focuses on different functions. The measurement procedures
covered in this chapter are listed below.

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

Increasing the frequency readout resolution using the marker counter (HP 8590D Option 013,
or HP 8591E, HP 8593E, HP 8594E, HP 8595E, or HP 8596E only).

Decreasing the frequency span using the marker track function,

Peaking signal amplitude using preselector peak (HP 8582D, HP 8593E, HP 8595E, or
HP 8506E only).

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

Comparing signals using delta markers.

Measuring low-level signals using attenuation, video bandwidth, and video averaging.
Identifying distortion products using the RF attenuator and traces.

Using the spectrum analyzer as a receiver in zero frequency span.

Measuring signals near band boundaries using harmonic lock (HP 8592D, HP 8593E,
HP 8595E, or HP 8596E only).

Using the comb generator to perform more accurate frequency measurements (HP 8592D
only).

To find descriptions of specific spectrum analyzer functions refer to Chapter 6 “Key
Descriptions”.
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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 specirum 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 enocugh 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) funetion 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 o the frequency separation of the two signails. If the bandwidth is equal to the
separation 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 3-2.

In order to keep the spectrum 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/BW2.) For fastest measurement times, use the widest resolution bandwidth that still permits
discrimination of all desired signals, The spectrum analyzer allows you to select from 30 Hz to
3 MHz resolution bandwidth in a 1, 3, 10 sequence, plus 5 MHz, for maximum measurement
flexibility.

Example: Resolve two signals of equal amplitude with 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 spectrum analyzer input as shown in Figure 3-1. (If available, two sources can
be used.)

S0URCE

CAL OUT INPUT 308

v

f

COUPLER |-

Figure 3-1. 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 amplitude of both signals should
be approximately —20 dBm.

3. On the spectrum analyzer, press (FRESET). Set the center frequency to 300 MHz, the span to
2 MHz, and the resolution bandwidth to 300 kHz by pressing (FREQUENCY ) 300 (WHz), (BPAN)

2 (ViHz), then 300 (kHz). A single signal peak is visible.
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Note When using an HP 8590D or HP 8592D and the signal peak cannot be found,
# . increase the span to 20 MHz by pressing e signal should be

visible. Press (PFEAK SEARCH), (MKR FCTN), (ON), then

2 (MHz) to bring the signal to center screen. Then press &
that OFF is underlined to turn the marker track function

4. Sinee 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 3-2. Use the knob or step keys to further reduce the resolution bandwidth and better
resolve the signals.

e

REF ¢ dBm ATTEN 18 o8
PEAK
L0G

38
o174

RES 84
8@ kHz V\

WA B8 /
80 Fo

TR \\\
LENTER 398 B8 Moz SPAN 2. B3 MHz
#RES OW 168 kHz ¥oW 320 kM2 SHP 28 msec

Figure 3-2. Resolving Signals of Equal Amplitude

As the resolution bandwidth is decreased, resolution of the individual signals 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 span.

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 6.)

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
ﬁ ' 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.
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Increasing the Frequency Readout Resolution Using the Marker
Counter

Note This application can only be pérformed using an HP 85801 with Option 013, or
d with an HP 8591E, HP 8593E, HP 8504E, HP 8595E, or HP 8556E.

The marker countfer 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), the
Reduce Span message appears on the display. If Widen RES BW is displayed, it indicates that the
resolution bandwidth is too narrow. Resolution bandwidths less than 300 Hz are not allowed if
you are using firmware with a revision date prior to 930606. If the signal being counted is the
largest signal within the 300 Hz bandwidth then the count will be correct. If there is another,
larger signal (even off the display), the count will be for the larger signal.

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 signai, place the
marker on the 300 MHz calibration signal. Press {FREQUENCY] 300 (MHz), (SPAN} 100 (MHz), and

{(PEAK SEARCH }.)

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

3. Increase the counter resclution by pressing :
entering the desired resolution using the step keys or the number/units keypad. For
example, press 1 (kfz). The marker counter readout is in the upper-right corner of the
screen. The resolution can be set from 10 Hz to 100 kHz,

4. The marker counter remains on until turned off. Turn off the marker counter by pressing

(MRR FCTH), then (until OFF is underlined). (

the marker counter off.)

z ONTR 393.868 MHz
REF B ©Bm ATTEN 16 48 —32g .95 diém
PEAK
LO5
4
o/

BNT RESOLM
1 kHz

| SPUE M

WA S8 !
3¢ FC
cong /

Wwvrlmwwm ATk W L Ferm

GENTER 380.8 MHz SPAN 100 .8 MHz
BES OW & MHz ¥BW 388 kMz SHP 75 muec

Figure 3-6. Using the Marker Counter

"1
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Decreasing the Frequency Span Using the Marker Track
Function

Using the spectrum analyzer's marker track function, you can quickly decrease the span while
keeping the signal at center 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 OUT signal, place the marker on the 300 MHz calibration signal. Press (FREQUENCY), 300

(@), M), 200 (Fs), and (FEAK SEARGH),)

2. Press (MRR FCTN), (ON) 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 marker 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 driffs off of the
screen as you decrease the span, use a wider frequency span.

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

function under (SPAN).

gain so that (OFF) is underlined to turn off the marker track

Press
function.

Note When you are finished with the example, tumm off the marker tracking function.

v

& MKA-TRE 308.5018 MHz
BEF g com ATTEN 10 68 <27 g4 dam
BEAK
o6
10

9B/
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2EE .8 kHz E

¥
1
WA SB : / K
80 FC )
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1
CENTER 380.8813 MHz SHFAN 208,98 kHz
RBES Bw 3 kHz ¥EW 3 kHz SHE 188 maec

Figure 3-7. 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 8592D, HP 8593E,
HP 8595E, or HP 8596E.
d i works above 2.9 GHz only {bands 1 through 4).

The preselector peak function automaticaily adjusts the preselector tracking {o peak the
signal at the active marker. Using preseiector 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
degrade the frequency response at other frequencies. Use I
to clear preselector-peak values before measuring a signal at another

frequency.

provides the best flatness for a full single-band, for viewing
Severai signals simuitaneously.

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

then press (AMPLITUDE ) and FRESE B The message CAL PEAKING appears in the active
function block while the routine is working.

& MKR 18.005 GRz
RNEF & dBm ATTEN 1 dB -43.82 cbm
PEAK
196
1#
48/

REF LEVEL

L& dBm

VA 3R
B0 FClhwalsbgaadMimadiips . TETRRS STV W CA Y. P ) d by i thed
CORA
CENTER 45,888 GHz SPAN 2 008 GHz

AES BW 3 MHz VEW 1 MHz SHWP 48 mzec

Figure 3-8. Peaking Signal Amplitude Using Preselector Peak
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Tracking Unstable Signals Using Marker Track and the
Maximum Hold and Minimum Hold Functions

The marker 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 unstabl

to place a
{ON) will bring that
the center frequency every sweep
is a quick way to perform the

; key sequence,

Note that the primary function of the marker track function is to frack unstable signals, not to
track a signal as the center frequency of the spectrum analyzer is changed. If you choose to
use the marker frack function when changing center frequency, check to ensure that the signal
found by the tracking function is the correct signal.

marker on the highest signal on the display. Pressing |
signal to the center frequency of the graticule and a i
to bring the selected signal back to the center.

{FEAK SEARCH), (MKR FCTN),

Example: Use the marker track function to keep a drifting signal 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 antenna 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 spectrum analyzer input.

2. Press (PRESET ), {(FREQUENCY), 100 fMHz}, (5PAN], 20 (MHz).

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

' ared.

3. Press (AMPLITUDE ), 40 {~dBm),

4. Press (sPAN), 8 |, 500 (kiz).
Notice that the signal has been held in the center of the display.

0 (ZEm).

Note If the signal you selected drifts too quickly for the spectrum analyzer to keep
# up with, use a wider span,
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H. The signal frequency drift can be read from the screen if both the marker track and marker
delta functions are active. Press (MKR) m (MKRFCTN), MK T
marker readout indicates the change in frequency and amplitude as t:he signal drifts. (See
Figure 3-9.)

4 MKR A-TRK 28.8 kHz
REF -42.8 dBm #ATTEN 2 4B -. 95 =B
REAK. ]
L06 9

18
uBs

—
S

MARKER & |
28 .8 k#z

-.85 aB M f }-'![

L

| il
E it I W&WW

CENTER 184 9275 MHz SPAN 588 .0 kM2
AES BW 18 kHz vB¥ 1% kHz SHE 38 msen

Figure 3-9. Using Marker 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 displayed by
using minimum hold {available for trace C only).

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

Example: Using the ma:ﬂmum -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 (SFAN), 20 (MHz).

0 (ZdBm), GPAN), !
Notice that the signal has been held in the center of the display.

3. Press (RMPLITUDE), 40 (dBm),

500 ().

4. Turn off the marker track function by pressing {OFT),

5. “To measure the excursion of the signal, press then | As the signal
varies, maximum hold maintains the maximum responses of the input signal, as shown in
Figure 3-10.
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Figure 3-10. Viewing an Unstable Signal Using Max Hold A

Annotation on the left side of the screen indicates the trace mode. For example, MA 8B SC
indicates trace A is in maximum-hold mode, trace B and trace C are in store-blank mode.
(See “Screen Annotation” in Chapter 2.)

- Press o select trace B. (Trace B is selected when B is underlined.}

Press G 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.

. Press to select trace C (C should be underlined). Press ' . Trace C
is in the minimum-hold mode and displays the minimum amplitude of the frequency drift of
the signal.

¥ MKR £24.BEi3 MHr
BEF -48.8 dBm RATTEN o off ~47 .64 dBm
REAK .

LOG A AT e

) iR
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Fj .
[ w |
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AT TR AN
ML FL IJ ‘ﬁJ Lehd

il N i
CORR M" JgiﬂMM ¥ - !{}M{‘w%
] *W

CENTER 184 8843 MHz SPAN SB#E .0 kHzZ
FRES BYW 16 kHz ¥BW 18 KHz SHE 38 msec

Figure 3-11, Viewing an Unstable Signal With Max Hold, Clear Write, and Min Hold
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Comparing Signals Using Delta Markers

Using the spectrum analyzer, you can easily compare frequency and amplitude differences
between signals, such as radio or television signal spectra. The spectrum analyzer’s delta
marker function lets you compare two signals when 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 spectrum analyzer’s CAL OUT to the INPUT 50Q. Press (PRESET). For the
HP 8593E only, set the center frequency to 900 MHz and the span to 1.8 GHz: press

(FREQUENCY), 900 (MHz), (SPaN), 1.8 (GHz).
The calibration signal and its harmonics appear on the display.

2. Press W to place a marker at the highest peak on the display. The
- - softkeys move the marker from peak to peak. Press

- to move the marker to the 300 MHz calibration signal. See Figure 3-12,

The signal that appears at the left edge of the screen is the spectrum analyzer’s local
oscillator (LO) and represents 0 Hz,

& MKR 311 Mz
REF ¢ dbm ATTEN 18 4B -28. 15 dim
BEAK
L3G
18
e/

- WA SR
56 FC
coRA |

I L T e e B

CEMTER 980 MAz GPAN 1. 888 GHz
RES BW 3 MMz vaw 1 MHz SWP 28 mses

Figure 3-12, Placing a Marker on the CAL OUT Signal

3. Press ¥
second marker to another signal peak using the N
or the knob.

4. The amplitude and frequency difference between the markers is displayed in the active
function block and in the upper-right corner of the screen. See Figure 3-13.

Press (MKR),

to turn the markers off.

. then
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Figure 3-13. Using the Marker Delta Function

5. The 1

: K oftkey can be used to find and display the frequency and amplitude
difference between the hi i signals. To use this automatic
function, press (MKR—), 1 See Figure 3-14.

1824199 L% HAR L1892
w2 HKR & 86 ngz

REF .8 dBam RITEN 18 dB -44.91 4B
PEAK T - : ; : " "

CENTER 1.221 8Hz SPAH 4,949 OHz
RES BY 3.8 MHz CUBH t oMHZ CBHP 36,4 wses  RT

Figure 3-14. Using the Marker to Peak/Peak Function

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 befween 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 spectrum analyzer’s CAL OUT to the INPUT 508 (if you have not already done

s0). Press {PRESET ), (FREQUENCY), 300 (MHz), and the step down key (D)) to narrow
the frequency span untii only one signal appears on the screen,

2. Press to place a marker on the peak.

o identify the position of the first marker.

jou]

+ Press }
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4, Press to activate center frequency. Furn the knob clockwise slowly to adjust
the center frequency until a second signal peak is placed at the position of the second
marker. [t may be necessary to pause occasionally while turning the knob to allow a sweep
to update the trace. The first marker remains on 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 markers. See Figure 3-15.

To turn the markers off, press (MKR), M then }{:&
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Figure 3-15. 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 signais. It 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
spectrum analyzer. ‘

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

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

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

108 (W),

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 then

5. Reduce the span to 10 MHz. Press (SFAN), and then use the step-down key (). See
Figure 3-16.
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Figure 3-16. Low-Level Signal
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. Press the step-up key ((F)) once to select 20 dB
ion moves the noise floor closer to the signal.

6. Press (AMPLITUDE), :

attenuation. Increas

A “#” mark appears next to the AT annotation at the top of the display, indicating the
attenuation is no longer coupled to other spectrum analyzer settings.

7. To see the signal more clearly, press 0 (dBm). Zero attenuation makes the signal more visible.
(As a precaution {o protect the spectrum analyzer’s input mixer, G dB RF attenuation can be
selected only with the number/units keypad.)

# MER 104,93 MHZ
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Figure 3-17. Using 0 dB Attenuation

Before connecting other signals to the spectrum analyzer input, increase the RF attenuation
to protect the spectrum analyzer's input mixer: press

underiined or press (AUTO COUPLE } and
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Exampie: The resclution bandwidth can be decreased to view low-level signals.

1. Asin the previous example, connect an antenna to the spectrum analyzer input. Set the
spectrum analyzer to view a low-level signal.

2. Press then (). The low-level signal appears more clearly because the noise level is
reduced. See Figure 3-18.
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Figure 3-18. 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
data. o
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Example: The video-filier control is useful for noise measurements and observation of
low-levetl 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 spectrum
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 spectrum analyzer calibrated.)

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

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

2. Narrow the video bandwidth by pressing (BW), 1D BW AUTQ MAN, and the step-down key
(). This clarifies the signal by smoothing the noise, which allows better measurement of
the signal amplitude.

A “#" mark appears nexi to the VBW annotation at the bottom of the screen, indicating that
the video bandwidth is not coupled {o the resolution bandwidth,

Instrument preset conditions couple the video bandwidth to the resolution bandwidth
so that the video bandwidth is equal to or narrower than the resolution bandwidth. If
widths are uncoupled when video bandwidth is the active function, pressing

(so that AUTO is underlined) recouples the bandwidths. See Figure 3-19.

i

Note The videc bandwidth must be set wider than the resolution bandwidth when
# measuring impulse noise levels. '
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Figure 3-19. Decreasing Video Bandwidth
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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
# 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 sampie 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 1o 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 spectrum analyzer takes sweeps, you can watch video averaging smooth the
trace.

1. Position a low-level signal on the spectrum analyzer screen.

2. Press (TRACE), | . When ON is underlined, the
video-averaging routine is initiated. e averaging routine smooths the trace, low-level
signals become more visible. VID AVG 100 appears in the active function biock.

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

3. To set the number of samples, use the number/units keypad. For example, press
: so that ON is underlined), 25 (Fz). Turn video averaging off and on again

by pressing (OFF), (ON).

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

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 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 spectrum analyzer continues to
provide a running average based on this set number.
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Figure 3-20. 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 attenuater, 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 spectrum analyzer’s INPUT b0Q. 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), GFAN) 500 (MHz). The signal shown in Figure 3-21 produces
harmonic distortion products in the spectrum analyzer’s input mixer,

iz
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Figure 3-21. Harmonic Distortion

2. Change the span to 200 MHz: press (SPAN), 200 (MHz).
3. Change the attenuation to 0 dB: press (AMPLITUDE), 0 (@Bm).

4. To determine whether the harmonic distortion products are generated by the spectram
analyzer, first save the screen data in trace B.
Press (until trace B is underlined), then

trace to update (two sweeps) and press } (PEAK SEARCH), The spectrum
analyzer display shows the stored data in trace B and the measured data in trace A.

. Next, increase the RF attenuation by 10 dB: press (RMPLITUDE),
step-up key {{F)) once. (See Figure 3-22.)

and the

o

Making Basic Measurements 3-21



120 35020 APR 06, 1983
w

MKR A& O Hz
REF -10.0 cBm #AT 10 dB 521 42
FEAK
.05 "
10
a8/
ATTEN
i o8
0
WA v
3C FC.
CORR; .
bl MMl e WMWA%W%
L n i H e
r\"‘“'Wr Ay ILERY WYU'\\MW VOt
CENTER 400.0 MHz SPAN 200.0 MHz
BES BW 1.0 MMz VEW 300 kMz GNP 20,0 mee

Figure 3-22. 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 attenunation increases, distortion products are caused by the spectrum
analyzer’s inpuf mixer.

The change in the distortion product is shown by the marker-delta value. The high-level
signals causing the overload conditions must be attenuated o eliminate the interference
caused by the internal distortion.

if the responses in trace A and trace B differ, as in Figure 3-22, then attenuation is required. If
there is no change in the signal level, the distortion is not caused internally. For example, the
signal amplitude in Figure 3-23 is not high enough to cause internal distortion in the spectrum
analyzer so any distortion that is displayed is present on the input signal.
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Figure 3-23. No Harmonic Distortion
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Third-Order Intermodunlation 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
generated and create third-order intermodulation distortion products, which are located close
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 3-24.

SOURCE  #1 ﬂwwwwwwuwumn_m}

LOWPASS
FILTER

MIXER p—mo--~

LOWPASS
FILTER

SOURCE #2 ————J

Figure 3-24. Third-Order Intermoduiation 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 MHz. Then, using the knob, center the two signals on the display. Reduce the frequency
span to 5 MHz for a span wide enough to include the distortion products on the screen. To
be sure the distortion products are resolved, reduce the resolution bandwidth untii the
distortion products are visible. Press (BW), and then use the step-down key ((J)) to
reduce the resolution bandwidth until the distortion products are visible,

4. For best dynamic range, set the mixer input level to —40 d¢Bm and move the signal to the
reference level: press (AMPLITUDE), » 40 (=dBm).

The spectrum 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 product that is beside the test tone. The difference between
the markers is displayed in the active function block.
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This places a

To measure the other distortion product, press (PEAK SEARCH),
marker on the next highest peak, which, in this case, is the oth

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

and use the knob ta adjust the second marker to the peak of the second distort‘:iﬁoriwi)rodu(ct.
(See Figure 3-25.)
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Figure 3-25. Measuring the Distortion Product
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Using the Analyzer As a Receiver in Zero Frequency Span

The spectrum analyzer operates as a fixed-tuned receiver in zero span. The zero span mode 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,

= 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 ps 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.

2 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.

Note Capability for measuring AM or FM demodulation is available if Option 102,
103, or 301 is instalied in your spectrum analyzer. Refer to “Demodulating and
6 Listening to an AM or FM Signal” in Chapter 4 for more information.

Example; View the modulation waveform of an AM signal in the time domain.

1. To obtain an AM signal, you can either connect an antenna to the spectrum analyzer input
and tune to a commercial AM broadcast station or you can connect a source to the spectrum
. analyzer input and set the percent modulation of the source. (If a headset is used with the
VIDEQO 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 Marker Track Function.”) Be sure to turn off the marker track
function, since the marker track function must be off for zero span. See Figure 3-26.
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Figure 3-26. Viewing an AM Signal
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T L

3. To demodulate the AM, press (EW). 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 to underline
LIN. ‘

5. To select zero span, either press (SPAN), 0 Or press See Figure 3-27. If
the modulation is a steady tone (for example, from a signal g tor}, use video trigger
to trigger on the waveform and stabilize the display. Adiust the sweep time to change the
horizontal scale.

{Jse markers and deita markers to measure time parameters of the waveform.
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Figure 3-27. Measuring Modulation In Zero Span
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Measuring Signals Near Band Boundaries Using Harmonic Lock

Note This application should only be performed using an HP 8592D, HP 8593E,'
d HP 8595E, or HP 8596E.

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 specifications and
characteristics in your calibration guide for your instrument for harmonic band specifications.
Using harmonic lock, and choosing the lowest possible band fo analyze a signal, ensures the
best specified measurement accuracy.

To lock onto a specific harmonic, press (FREQUENCY), : (so that
ON is underlined), or select a band (see specifications and characterlstics in your calibration
guide for your instrument for band specifications). After setiing the harmonic lock, only center
frequencies and spans within the frequency range of the harmonic band may be entered. The
span is automatically reduced to accommodate a center frequency specified near the end of the
band range.

Example:

1. Connect 160 MHz COMB OUT to the spectrum analyzer input. The HP 8595E does not have
a 100 MHz COMB OUT signal, so it cannot be used for this measurement example. (An
external source must be substituted.)

2. Press and then the following keys:
ON)

() 350 (W)
(FREQUEREY) 3 ()

! ON)
3. Place a marker on the farthest peak to the left by using the key.

4. Press | to show the frequency and amplitude

difference between the two comb teeth.

You will see three comb teeth on your display. The spectrum analyzer is locked in band 1
and will not allow multiband sweeps. See Figure 3-28.

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

MKR

6. Place a marker on the farthest peak to the left by pressing (PEAK SEARCH).

teeth. See Figure 3-29.
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Figure 3-28. Using Harmonic Lock

Note The comb frequencies have a 100 MHz spacing.
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Figure 3-29, Harmonic Locking Off
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Using the Comb Generator to Perform More Accurate Frequency
Measurements

Note This application can only be performed using an HP 8592D.

v

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

the spectrum analyzer, use

Example:

1. Set the spectrum analyzer to a state where your signal is dispiayed 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 3-30, the known signal is 4050.0 MHz, and is measured as being 4050.8 MHz.
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CENTEHA 48588 GHz SPAN 4BB.3 MHz
HES BW 1 MHz vauw 3608 kHz SHP 2B msac

Figure 3-30. Measuring an Input Signal

2. Disconnect the input signal, and connect the 100 MHz COMB OUT to the spectrum analyzer
input.

3. Press (AUX CTRL), 4

(AUX CTRL), COMB (ON), then | 3. The marker is activated
and the menu for the routine is dlspl ye . essage Set marker on

comb tooth then press CONTINUE softkey to correct freq offst. is displayed. See
Figure 5-31.

4. Use (PEAR SEARCH),

on the comb tooth that is neares 0 the loca ion ©

°T:, or use the knob to place the marker
e input signal.
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Figure 3-31. Using the Correct to Comb Function

i

r you may end the routine at this point by pressing

5. Press

6. 3 you pressed CONTINUE , the spectrum analyzer automatically calculates and puisin a
frequency offset. The frequency offset in the spectrum 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 3-32.
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Figure 3-32. Frequency Readout with a Frequency Offset
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Note

If you change the center frequency or span, you must recorrect the frequency.
Note that the spectrum analyzer’s frequency offset has been used to help
calibrate the display, and remember to 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 befter accuracy.

The Correct-to-Comb function is recommended for spans 17 to 400 MHz, and is
not useable in multiband sweeps. Refer to specifications and characteristics in
your calibration guide for more information.

When usin 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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Making Measurements

What You’ll Learn in This Chapter

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

Measuring amplitude modulation using the fast Fourier transform function.
Stimulus-response measurements using the built-in tracking generator (Option 010 or 011).
Demodulating and listening to an AM or FM signal (Option 102 or 103 only).

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

Making a reflection calibration and measurements,
Using the Gate Utility to simplify time-gated measurements (Option 105 only).
Using the time-gated spectrum analyzer capability (Option 105 only).

Using the one-button measurements to measure N dB bandwidth, percent amplitude
modulation, and third order intercept (TOI).

Using the power measurement functions to make transmitter measurements.

To find descriptions of specific spectrum analyzer functions refer to Chapter 6 “Key
Descriptions”.
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Measuring Amplitude Modulation with the Fast Fourier
Transform Function

A Fourier transform, transforms time domain data {zero span) into the frequency domain.

The fast Fourier transform (FFT) function of the spectrum analyzer allows measurements

of amplitude modulation (AM). It is commonly used to measure AM at rates that cannot be
measured in the normal frequency domain due to spectrum anaiyzer limitations on narrow
resolution bandwidths. For a given AM rate, the FFT function can generate a trace faster than
using the frequency domain for the equivalent spectrum analyzer measurement.

Note The fast ADC Option 101 extends FFT operation. The standard spectrum
analyzer has sweep times (in zero span) up to 20 ms and allows FFT stop
d frequencies from 20 Hz to 10 kHz. With Option 101, spans of 20 us can be used
and FFT stop frequencies up to 10 MHz are available.

The FFT function calculates the magnitude of each frequency component from a block of
time-domain samples of the input signal. It uses a flat top filter response, This implementation
is a post-detection Fourier transform and it cannot be used to resolve continuous wave or
carrier szignais

When (MEAS/USER), F and §

and a sweep is taken o obtain a sa,mp eq

re pressed, sample-detection mode is selected
e mput signal. Then the spectrum analyzer
executes a series of computations on the time data to produce the frequency-domain results,
can be used instead of : and the spectrum analyzer will be put in
continuous sweep mode with an FI'T being performed at the end of each sweep.
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Figure 4-1, FFT Annotation

Some of the screen annotation is altered when the FFT function is active. The left edge of

the graticule is relabeled FFT START and represents (0 Hz relative to the carrier. The right
edge of the graticule is relabeled FFT STOP and is the maximum FFT frequency used in the
transformation. The annotation LIN in the upper left corner refers to the scale of the incoming
data being transformed. The FFT results, which are being displayed, are always in LOG scale,
The carrier appears at the left edge of the graticule with the modulation sidebands and any
distortion appearing along the horizontal axis. The amplitude relationships of all the signals
are the same as they would be if the components were displayed with normal swept-tuned
operation in log mode, 10 dB per division.
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If the FFT stop frequency is less than the highest harmonic of the AM modulation, than the
FFT results may include aliased signals. That is, it will include some signals that are being
displayed at the wrong frequency. The sweep time affects the sample rate and must be
optimized to avoid aliasing.

The single and continuous FFT functions require a specific spectrum analyzer setup before they
can be activated. 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 around the AM carrier.

The oftkey activates the FFT function with very little preliminary setup
required. Two examples of using the FFT function are included in this section.

m First example: uses the manual FF'T functions.

m Second example: uses the automatic FFT measurement.

Note After the FFT function is used, the markers are still in FF'T' mode for use in
evaluating data. Turn off th ma.rkers before attempting to use markers in
i the normal fashion. Press £ n the FFT menu to turn off the markers

and exit the FFT measurement.

Example 1: Use the manual FFT measurement to look at 60 Hz AM modulation.

1. Connect a signal generator to the spectrum analyzer’s INPUT 50Q. Adjust the signal
generator to produce an AM signal with a 60 Hz modulation frequency.

2. Press and set the spectrum analyzer center frequency to the frequency of the
modulated input signal. Press (SPAN), 10 MHz. Press again and center the
signal on the spectrum analyzer display.

3. Press(SPAN), 1 MHz. Press and center the signal on the spectrum analyzer
display again.

4. Press (BW), 100 kHz. (Re-center the signal, if necessary.)
Press 200 kHz, re-centering the signal again if it is necessary.

2]

- Press , 1 kHz. The video bandwidth should be about ten times greater
than the highest modulation {requency of interest for the best amplitude accuracy.

6. Press B and turn the knob to change the reference level, placing the signal peak
within the top division of the screen. The signal peak must be below the reference level.
The signal amplitude moves up and down because the spectrum analyzer catches the signal
at different points of modulated amplitude each time it sweeps.

7. Change the amplitude scale to linear by pressing (AMPLITUDE) and '
LIN is underlined. The FFT will give incorrect results when the spectrum analyzer is in Log
mode,

Pressg : and place the signal peak within the top division of the screen.

8. Press (SPAN], 0 Hz. The spectrum analyzer now operates as a fixed-tuned receiver.

- Press , and The spectrum analyzer will now be
taking FFTs continuously, updating the measurement at the end of every sweep.

»,

Pressg 250 Hz. This sets the spectrum analyzer to include the fourth
harmonic of the 60 Hz modulation signal on the screen.
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10. To confirm that the resolution bandwidth and video bandwidth are correct for measuring
the modulation amplitude, use the following procedure:

Q.

Press and use the knob to move the marker to the desired modulation signal. In
this example, place the marker on the 60 Hz fundamental modulation signal,

Note The resolution bandwidth for the HP 85690D and HP 8592D must be left at
about 100 kHz to accommodate frequency drift of the spectrum analyzer. If
d you are using an HP 8590D or HP 8592D, do not do step b. :
b. Press and decrease the resolution bandwidth using the (J) key, until measured

‘signal amplitude drops. Then press (f) to increase the bandwidth until the signal

amplitude stops increasing and stays the same, or until the maximum resolution
bandwidth is reached. Use the narrowest bandwidth that does not cause a change in the
signal amplitude.

Note

As the resolution bandwidth is stepped down, the modulated signal must be
re-centered in the filter bandwidth, This is a zero span display. To center the
signal, select and adjust the center frequency to maximize the
amplitude of the trace. If this is not done, the signal amplitude can decrease
due to off tuning of the spectrum analyzer and not because of the resolution
bandwidth chosen.

1. Press and.

For the best amplitude accuracy, the resolution bandwidth should be about 10 times
greater than the highest modulation frequency of interest.

For the 60 Hz fundamental, a 1 kHz resolution bandwidth works well. {For the

HP 8591E, HP 8b93E, HP 8584E, HP 8595E, and HP 8596E, if harmonics are not a
concern, a 100 kHz resolution bandwidth can be used and it will provide a faster update
rate.)

Press (BW), VI I (MAN) and use the step keys to decrease the video
bandwidth until the amplitude of the measured signal drops. Then step the bandwidth
up until the signal amplitude stops increasing, or until the maximum video bandwidth is
reached. Use the narrowest video bandwidth that does not cause a change in the signal
amplitude. '

For the best amplitude accuracy, the video bandwidth should be about 10 times greater
than the highest modulation frequency of interest.

For the 60 Hz fundamental, a I kHz video bandwidth works well.

o that ON is underlined. The spectrum analyzer

reads out the percent AM of the largest modulation frequency. An arrow indicates the
signal being measured. See Figure 4-1. This measurement does not include all of the
harmonics of the modulating signal.

Note The percent AM function will not run if the SIGNAL CLIPPED error message
is being displayed. Increase the reference level until the error message goes
d away.
Note When the FFT measurement is active, pressing the key will cycle

¢

between the MEAS/USER and FFT menus.
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Figure 4-2. Percent Amplitude Modulation Measarement

Example 2: Use the automatic FF'T measurement to look at 60 Hz AM modulation.

1. Connect a signal generator to the spectrum analyzer’s INPUT 50f2. Adjust the signal
generator to produce an AM signal with a 60 Hz modulation frequency.

2. Press and set the spectrum analyzer center frequency to the frequency of the
modulated input signal. Press (SPAN), 10 (MHz). Press to keep the signal on the
spectrum analyzer display.

3. Press (MEAS/USER),

activates a marker.

. This initiates the FFT function and

4. Use the knob to place the marker on the AM modulated signal and press
again. The spectrum analyzer will perform the following steps:

a. Save the present instrument state in state register 8.
b. Reduce the span to zoom in on the signal.

c. Set the detector mode to sample,

d. Set the scale to linear.

e. Change the span to zero span.

f. Start the continuous FFT function.

g. Set the FFT stop frequency to 10 kiz.

Q , 250 (Fz). This sets the spectrum analyzer to include the fourth
iz moduiatlon signal on the screen.

harmonic o

6. To confirm that the resolution bandwidth and video bandwidth are correct for measuring the
modulation amplitude, use the following procedure;

a. Press and use the knob to move the marker to the desired modulation signal. In
this example, place the marker on the 60 Hz fundamental modutation signal.

Note The resolution bandwidth for the HP 8590D and HP 8592D must be leff at
about 100 kHz to accommeodate frequency drift of the spectrum analyzer. If
ﬁ you are using an HP 8590D or HP 8592D, do not do step b.
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b.

Press and decrease the resolution bandwidth using the () key, until measured signal
ampiitude drops. Then press {jD to increase the bandwidth until the signal amplitude
stops increasing and stays the same, or until the maximum resolution bandwidth is
reached. Use the narrowest bandwidth that does not cause a change in the signal
amplitude,

Note As the resolation bandwidth is stepped down, the modulated signal must be

v

re-centered on the spectrum analyzer display. If this is not done, the signal
amplitude can decrease due to off tuning of the spectrum analyzer and not
because of the resolution bandwidth chosen.

For the best amplitude accuracy, the resolution bandwidth should be about 10 times
greater than the highest modulation frequency of interest.

For the 60 Hz fundamental, a 1 kHz resolution bandwidth works well. (For the HP 8581E,

- HP 8583E, HP 85684E, HP 8595E, and HP 85686E, if harmonics are not a concern, a

7. Press and
out the percent AM of

- Press (BW},

can be used and it will provide a faster update rate.)

' (MAN) and use the step keys to decrease the video
bandwidth until the amplitude of the measured signal drops. Then step the bandwidth
up until the signal araplitude stops increasing, or until the maximum video bandwidth is
reached. Use the narrowest video bandwidih that does not cause a change in the signal
amplitude.

100 kHz resolution bandwi

For the best amplitude accuracy, the video bandwidth sheuld be about 10 times greater
than the highest modulation frequency of interest.

For the 60 Hz fundamental, a 1 kHz video bandwidth works well.

M ON OFF so that ON is underlined. The spectrum analyzer reads
largest modulation frequency. An arrow indicates the signal being

measured. See Figure 4-1. This measurement does not include alk of the harmonics of the

modulating signal.
Note The percent AM function will not run if the SIGNAL CLIPPED error message
is being displayed. Increase the reference level until the error message goes
6 away.
Note To return to the spectrum analyzer state prior to running the FFT function,
press the softkey. This turns off the FFT function. Press (RECALL),
# INTERNA ., and 8 to recall the state from state register 8.
Note When the FFT measurement is active, pressing the key will cycle

between the MEAS/USER and FFT menus.
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Stimulus-Response Measurements

Note This application should only be performed using an HP 8580D or HP 8501E
with Option 010 or (11, or using an HP 8593E, HP 8594E, HP 8595E, or
6 HP 8596E with Option 010.

What Are Stimulus-Response Measurements?

Stimulus-response measurements reqiire 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 {erms of its
transmission or reflection parameters. Examples of transmission measurements include flatness
and rejection. A reflection measurement is refurn 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 iHlustrated in the following example. Figure 4-3 shows the
block diagram of a spectrum-analyzer and tracking-generator system.

SPECTRUM ANALYZER

Fie
§

!

y

AN VIiDEQ

TRACKING GENERATOR

e - - - —

-
!
I
|
|
|
|
_11
L
i
i
e

Figure 4-3,
Block Diagram of a Spectrum-Analyzer/Tracking-Generator Measurement System

Note The HP 85630A Transmission/Reflection Test Set with the HP 85714 A Scalar
6 Measurement Personality is recommended for making transmission and

reflection measurements with your spectrum analyzer. The scalar measurement
personality provides simple menu-driven functions to make fast, accurate
scalar network analysis measurements with your spectrum analyzer and test
set.
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Using A Spectrum Analyzer With A Tracking Generator

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

HP 8591E Option 010 spectrum analyzer to measure the rejection of a low-pass filter which

is a type of transmission measurement. Illustrated in this example are the functions in the
tracking-generator menu, such as adjusting the tracking-generator cutput power, source
calibration, and normalization. Conducting a reflection measurement is similar and is covered
in “Making Reflection Calibration Measurements.” Refer to the HP Spectrum Analyzer Seminar,
or Application Note 1560-7, 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, perforrﬁ the seif-calibration routine for the tracking generator described in
“Performing the Tracking Generator Self-Calibration Routine” in Chapter 2.

2. To measure the rejection of a low-pass filter, connect the equipment as shown in Figure 4-4.
This example uses a filter with a cut-off frequency of 300 MHz as the DUT.

SPECTRUM ANALYZER

§~@Ou00@gnmmm

RF QLT 5OQI iINPlJT 508

Figure 4-4, Transmission Measurement Test Setup

“To activate

3. Activate the trackmg generator menu by pressing (AUX CTRL) and |
] 7 until ON is underlmed See

Figure 4-b.
Caution Excessive signal inpui may damage the DUT. Do not exceed the maximum
‘ power that the device under test can tolerate.
Note To reduce ripples caused by source return loss, use 10 dB or greater fracking
generator output aftenuation. Tracking generator output attenuation is
# normally a function of the source power selected. However, the output

attenuation may be controlled by using | Refer to
specifications and characteristics in your calibration guide for more information
on the relationship between source power and source attenuation.
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4. Put the sweep time of the analyzer into stimulus-response autg-coupled mode by pressing
until SR (stimulus-response mode) is underlined.
Auto coupled sweep times are usually much faster for swept-response measurements than

RES 8w 3 MHz vamn

Figure 4-5. Tracking-Generator Output Power Activated

they are for spectrum analyzer measurements,

SPAN

1.868 GHx
SWE 28 meee

Note In the stimulus-response mode, the Q (reactance versus resistance) of the
DUT can determine the fastest rate at which the spectrum analyzer can be
i swept. To 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 interested in the rejection of the low-pass filter, tune the spectrum
analyzer’s center frequency so that the roll-off of the filter comprises the majority of the

trace on the display (see Figure 4-6).
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Figure 4-6. Spectrum Analyzer Settings According to the Measurement Requirement
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6. Decrease the resolution bandwidth to increase sensitivity, and narrow the video bandwidth
to smooth the noise. In Figure 4-7, the resolution bandwidth has been decreased to 10 kHz,

&
REF & dBm ATTEM 18 dB
PFEAK
Loe
1%
ag/
[ES BW
18 kHz
VA 2B
80 FC
COsER
CENTER 443.8 MHz SPAN 52€.0 MH:z
#AES BW 10 kHz vaw 12 kHz SHP 2@ msec

Figure 4-7. 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 when the tracking generator’s
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 manually or automatically. In narrow bandwidths, the manual
method of adjusting the tracking is usually faster than the automatic tracking adjusiment.

compensate for the tracking error automaticaily, press :

P
REF @ dbm ATTEN 18 tB
PEZAK
LdG

1@
da/ ‘\\

SRC TRACK ADJ
2ig3

WA S8

2L B
CORR
\Wv‘—\"w—\.__—-.-—f—-——
CENTER 443.6 MHz SPAN 502.8 MHz
#HES B 18 kriz YEW 18 KMz BHP 5B msac

Figure 4-8. Manual Tracking Adjustment Compensates for Tracking Error
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Note If the automatic tracking routine is activated in a narrow resolution bandwidth,
it usually is not necessary to use the tracking adjust again when increasing the
6 resolution bandwidth,

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

(TRACE), ! 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 spectrum anaiyzer Press (TRACE), M

until ON is underlined. Press : Ol fo activate the
isplay line marks the normalized re rence po on or the position
where dB insertion loss (transmission measurements) or ¢ 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,

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.

&
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REAK '
LGS
ig

og/ \
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~§.6 dB

oL

-6, 8

ol

wa—5H
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CORR \'\
\MMMWW
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#PAES BW 10 sHz van 1@ kHz GWP 58 mazc

Figure 4-9f 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 4-10).
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Figure 4-10. Measure the Rejection Range with Delta Markers

Tracking Generator Unleveled Condition

When using the tracking generator, the message TG UNLVL may appear, The TG UNLVL message

indicates that the tracking generator source power { could not be maintained
at the user-selected level during some portion of the sweep. If the unleveled condition exists
at the beginning of the sweep, the message will be displayed immediately. If the unleveled
condition occurs after the sweep begins, the message will be displayed after the sweep is
completed. A momentary unleveled condition may not be detected when the sweep time is
small. The message will be cleared after a sweep is completed with no unleveled conditions.

The unleveled condition may be caused by any of the foliowing:

m Start frequency is t00 low or the stop frequency is too high. The unieveled condition is likely
to occur if the true frequency range exceeds the tracking generator frequency specification
(especially the low frequency specification). The {rue frequency range being swept may be
significantly different than the start or stop frequency annotations indicate, depending on
other spectrum-anaiyzer setfings, especially the span (see specifications and characteristics in
your calibration guide for your instrument). For better frequency accuracy, use a narrower
span.,

B Tracking peak may be required (use

® Source attenuation may be set incorrectly (select {AUTOj) for optimum

setting).

& The source power may be set too high or too low, use SRC FE to reset it.

= The source power sweep may be set too high, resulting in an unleveled condition at the end
. of the sweep, Use to decrease the amplitude.
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Demodulating and Listening to an AM or FM Signal

Note This application shouid only be performed using an HP 8591E, HP 8583E,
ﬁ HP 8504E, HP 8595E, or HP 8596E with Option 102 or 103.

The functions listed in the menu under D  allow you to demodulate and hear signal
information displayed on the spectrum anal zer. Simply place a marker on a signal of interest,
activate AM or FM demodulation, and then listen.

Example:
1. Connect an antenna to the spectrum analyzer input.

2. Select a frequency range on the spectrum analyzer, such as the range for FM radio
broadcasts. For example, the frequency range f tes is 88
MHz to 108 MHz. Press (PRESET ), (FREQUENCY), | , 108

Mtz ).

3. Place a marker on the signal of interest by using_ to place a marker on the
highest-amplitude signal, or by pressing , and moving the marker to a
signal of interest.

4. Press (AUX CTRL}, Den (so that ON is underlined), and B

(so that FM is underlined). 3 is set to ON by the preset function. Use the
front-panel volume control to control the speaker’s volume.

& MKR 14,908 MHz
REF @ dbm ATTEN 17 a8 45 61 nEm

Frv
(353

=74

OWELL. TIME
DO msee

Wa 5B
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f
uJLH- LW.JJ LWW WMU MWJ Lbtn]

START 88 B2 MHz STOP 198.06¢ Mz
RES BW 189 xHz vaW 38 kHz SWP 75 mseo

se
|
|

Figure 4-11. Demodulation of an FM Signal

5, 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 (1)) twice to increase the dwell time to 2 seconds.

6. The peak search functions can be used to move the marker to of:her signals of interest,

Press (PEAK SEARCH } to access |
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Exampie: The signal can be continuously demodulated if the spectrum analyzer is in zero span.

1.
2.

+ Press (AUX CTRL), y | (ON), then |

Place the marker on a signal of interest as in steps 1 through 3 of the previous example.

he frequency of the
{ON). If it is not

If the signal of interest is the highest-amplitude on-scree
signal to center frequency by pressing (MKR FCTN) then MK

is not used, use the step-down key (7)) to reduce the span and use |
the signal of interest at center screen.

Set the span to zero by pressing
function.

Change the resolution bandwidth to 100 kHz by pressing and entering 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 {{({)) until the signal is in the top two divisions

turns off the marker track

is set to ON by the preset function. Use the front-panel vo
speaker’s volume.

For FM demodulation, use ¥ GAIN to adjust the top-to-bottom screen deviation of the
signal with center screen as the reference (0 deviation). The top is the positive deviation
and the bottom is the negative deviation. 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.

¥ o MKR 13.3200A1 msec
REF -38.8 dBm ATTEN 19 oB -390 46 d8m
Py
LiG
12
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Figure 4-12. Continuous 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 8591E, HP 8533E,
HP 8594E, HP 8595E, or HP 8606 with Option 301 (Options 101 and 102

# combined).

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 . If the spectrum analyzer is in a nonzero span,
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 bandwidth to 1 MHz, and sets the span to 0 Hz. The TV line number is the active
function. The preset function sets the spectrum analyzer to trigger on an odd field of a
video format and TV line number 17.

The sweep time of 100 us allows you to view two TV lines, line 17 and part of line 18. The
mubtiburst is en TV line number 17, and the composite is on TV line number 18,

i MKA BR.BPE psec
AEF 1 492 MV ATTEN (2 B Wz 45 Y
SMPL -
LIN |
Il
% LINE Al
/ T fll
AN
Lk
: i
va 8
scoT \
coaa .
Yy
CENTER 57 250 MHz SRAN @ Hr
#RES BW 1 MHz VBW 380 kiz $SWP 1DF uses

Figure 4-13. Triggering on an Odd Field of a Video Format

4. Press. 0 trigger on an even field of a video format.
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Figure 4-14. Triggering on an Even Field of a Video Format

The default video format is NTSC. Press T then ;
select a different video format. For non-interlaced video formats, press

Note The video Tormat selection
d selects the video modulation (negative or positive).
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Making Reflection Calibration Measurements

Typically, the calibration standard for reflection measurements is a short circuit connecied at
the reference plane (the point at which the test device will be connected—see Figure 4-15),
A short circuit has a reflection coefficient of 1 (O dB return loss); it thus reflects all incident

power and provides a convenient 0 dB reference,

TG OUTRPUT RE I NEYT
COURLED
PORT
N
INEUT HP 83630A
PORT TEST SET

OR DIRECT1ONAL
BRIDGE/COUPLER

CUTPUT

FORT

SHORT
CIRCUIT

OR

pur

pullle

Figure 4-15. Reflection Measurement Short Calibration Test Setup

Example; Measure the return loss of a filter.

The HP 85630A transmission/reflection test set is recommended for making reflection
measurements with your spectrum analyzer. It must be used with the HP 85714A scalar
measurement personality. The scalar measurement personality includes instructions on how
to make fast, accurate scalar network analysis measurements with your spectrum analyzer
and test set. The following procedure is written for makmg a reflection measurement using a

coupler or directional bridge, insiead of the test set.

Reflection Calibration

Note The spectrum analyzer center frequency and span for this measurement can
¢ easily be set up using the transmission measurement setup. Tune the spectrum
* analyzer 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 output 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 input port of 2

directional bridge or coupler.

3. Connect the spectrum analyzer INPUT to the coupled port of a directional bridge or coupler.
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4. Adjust the spectrum analyzer for measurement conditions or se
generator and set the amplitude level by pressing (AUX CTRL),
“to ON. Set center frequency, span, and other settings.

ings. Turn on the tracking
and setting

5. Replace the DUT with a short circuit,
6. Normalize the trace by performing the following functions:

a. Press (TRACE), select B using
reference frace in B,
b. Press o store the reference trace in B.

C. Press , then set } o ON to activate the trace A minus
trace B function, and display the results in trace A for each sweep. The normalized trace
or flat line represents 0 dB return loss.

Measuring the Return Loss

Note It possibie, use a coupler or bridge with the correct test port connector for
both calibrating and measuring. Any adapter between the test port and DUT
ﬁ 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 pfocedure, reconnect the filter in place of the
short circuit without changing any spectrum analvzer 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 4-16.
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Figure 4-16. Measuring the Return Loss of the Filter
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Using the Gate Utility to Simplify Time-Gated Measurements
(Option 105 only)

The time gate allows the user to control when a spectrum analyzer measurement begins and
the length of time during which the measurement is made. The time gate is an RI® signal switch
that permits signal into the spectrum analyzer only while the switch, or gate, is closed. Since
the spectrum analyzer receives the signal only when passed through the gate, it will only
display the measurement results from the portion of the signal selected by the time position of
the gate closure. The time gate acts as a time filter, rejecting signals and spectra not occurring
at the desired time.

The time gate utility simplifies the use of the time gate. In the gate utility, the spectrum
analyzer can display the time domain and the frequency domain simultaneously, using two
separate windows. The user is able to adjust the time position of the gate closure relative to
the input signal, using interactive graphic tools in the gate utility. The gate position relative to
the signal is clearly shown in the time domain window. The spectral effects corresponding to
an adjustment of the gate time position are displayed in the frequency domain window. Tools
are provided to aid the user in determining the best gate position, and optimizing the spectrum
analyzer settings for the input signal.
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Figure 4-17. Time-Gate Utility Display

Gate utility features include:

m Displays time and frequency domains simultaneously.

® Measures continuously.

m Interactively controls and displays the gafe’s position in time.

m Optimizes spectrum analyzer settings for pulsed RF signals automatically.

Note Option 105, time gate, is required. Option 101, fast ADC, is recommended
providing fast sweep times, 20 usec full span, and yielding fine-time resolution.
# {Sweep times down to 20 msec are available without Option 101.)

The gate utility provides tools to make pulsed RF measurements easy. If the user enters the
pulse width, pulse repetition interval, and gate length, the gate utility will automatically
optimize the resolution bandwidth, sweep time, and video bandwidth for these pulse
parameters. Coupling the spectrum analyzer seftings to pulse characteristics allows easy,
accurate pulsed signal measurements.
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The types of signals that can be measured using the time gate function include:

m Pulsed RF signals

a Time domain multipie access (TDMA) communication system signals
w Interieaved or intermittent signals

® Signals with transient spectra

Time critical signals are present in many different applications. A few of the applications are
listed below:

B Digital cellular communication systems require measurements on pulse modutated TDMA
signals. Measurements must be accurately aligned with the time division multiple access
(TDMA) burst of the communication carrier. The time gate can position spectrum analyzer
measurement to assess TDMA burst timing and the quality of the burst modulation.

s Rotating head devices, such as VCRs and hard disks, have time interieaved signals
muitiplexed from alternate recording tracks on the storage media. The time gate can isolate
the spectrum due to a single recording track.

‘m Tests required for mobile communication systems often require that the transient spectrum,
due to pulse modulation, be excluded from measurement resuits.

Example: Measure a Pulsed RF signal.
1. The rear panel GATE OUTPUT must be connected to EXT TRIG INPUL

2. A TTL trigger signal must be connected to GATE TRIGGER INPUT on the rear panel. If no
trigger is present an error message is displayed and the gate utility will not be activated.

3. Press (PRESET). Connect a pulsed RF signal to the spectrum analyzer’s INPUT 50Q.

4. Press and enter the frequency of your input signal to place the signal at the
spectrum analyzer center frequency.

to bring the signal to the

5. Press (AMPLITUDE ), (PEAK SEARCH), (MKR—) and
top of the display.

6. Access the gate utility by pressing (SWEEP),

Note If the gate menus are exited without turning the gate utility off (by pressing
another front panel key), press the key twice to return to the last gate
ﬁ ufility menu used.

- to set up the time domain window (the upper window.) Change the
T WIND TIME softkey so that the pulses are displayed. Press
and use the knob to center the pulses in the upper window,

8. The trigger marker reads out the time from the rear panel gate trigger point to the current
marker position. Turn the trigger marker on by pressing ° {ON) and
use the knob to move the trigger marker to the edge of the pulse. The marker readout
indicates the position of the edge relative to the rear panel trigger. The trigger marker may
be used to perform “settling time” measurements on the rising or faliing edges of a digital
communications signal. (Settling time is the time from the trigger to 90 percent of the
stable pulse on/off value.)

8. Press to exit the define time menu.
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10. Press Use the | ¢ keys to position the gate,
Once gate delay or gate length are activated, use t e knob and daia entry keys can be used
to position the two vertical gate markers. Select a time interval within the last half of the
pulse is selected.

11. Turn the gate on by pressing ¢ so that ON is underlined. This activates the
frequency domain window, which is the lower window. The spectrum selected with
the current gate position can now be viewed in the frequency domain window. Press

12. The resolution bandwidth, video bandwidth, and sweep time are not optimized, so the
frequency display may not look correct. There may be signal dropouts or poor frequency
resolution. This can be corrected by entering the pulse parameters and turning on the
coupling.

The gate utility can optimize the setting of resolution bandwidth if the user enters the
value of the pulse width and turns on the coupling. The video bandwidth will be optimized
if the gate length is entered and coupled. The sweep time is optimized when the pulse
repetition interval is entered and coupled

Press Then press to enter the pulse parameters. (This
activates the time domain window and turns off the time gate.) If pulse parameters have
previously been entered, the values will be displayed.

13. Use the 7 - softkeys to enter the pulse
pa,rameters These para.met,er entry tools aliow pulse parameters to be entered using a
marker or through the keypad. Press to return to the coupling menu,

_DFE. (ON) to turn on the resolution bandwidth coupling. Press
{ON}, and {ON} to turn on the video bandwidth and
sweep time coupling.

15. Press ¥

. and look at the signal in the time domain window.

16. Press 1 o that FREQ is underlined or press (NEXT), to activate the
frequency window instead of the time domain window. (If the gate was not on when

the user left the frequency window, it may be necessary to press and
{ON) to turn the gate on again.)
Note If the gate menus are exited without turning the gate utility off (by pressing
another front panel key), press the key twice to return to the last gate
6 utility menu used.
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Using the Time-Gated Spectrum Analyzer Capabﬁzty Without
the Gate Utility

Note Option 105 is required to perform this application.
Option 101, fast time domain sweep, is recommended in addition to Option 105,
because it significantly increases the resolution available in the time domain.

With Option 101, sweep times (in zero span) as fast as 20 us can be used,
otherwise the maximum sweep time is limited to >20 ms,

The measurement procedures in this section explain how to use the time gate capability
without the convenience of the Gate Utility. The Gate Utility provides the user with
simultaneous displays of the Irequency and time domain to assist in setting up and
manipulating the time gate. See “Using the Gate Utility To Simplify Time Gated Measurements”
for information about using the Gate Utility. All the Gate Utility keys are listed under the

key in the key menu in Chapter 7. Descriptions of the different Gate Utility functions
are found in Chapter 6.

‘This section provides the following information:

m Introduces the time-gated spectrum analyzer capability.

ek [ixplains how to use Option 105 to view a pulsed RF signal.

& Explains how to use the self-calibration routines with Option 105.

» Explains how to perform a functional check of Option 105.

Note For more information about how to use Option 105 with other types of signals,
see Product Note 8590-2 that is shipped with Option 105. Also, see the
# descriptions of individual functions in Chapter 6.

Introducing the Time-Gated Spectrum Analyzer Capability

As the spectrum analyzer fakes 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 when the event occurs. With Option 105, the time-gated spectrum analyzer
capability, the spectrum analyzer can provide a “window” of what is going on with a signal ag
any specific time, since a spectrum analyzer with Option 105 has the capability to selectively
acquire data based on an external trigger signal. The “window” represents a periodic timed
event during which data acquisition is enabled.

The following figures demonstrate how the time gate can be used to view a signal. For
example, you could have two signals at the same frequency in alternating time slots so they
¢an share a common system. You can use an oscilloscope to determine whether there are two
signals (see Figure 4-18), However, you could not use a standard spectrum analyzer since both
signals would contribute fo the displayed frequency spectrum, By using the time-gate functions
of Option 105, you can use a spectrum analyzer to mask out one signal at a time and measure
each of the two signals separately. (See Figure 4-19.)
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Note

When Option 105 is enabled, it interrupts the internal signal path of the
spectrum analyzer, s0 severai spectrum analyzer functions may not be

conditions. These conditions include: marker noise

, sample detection while in the frequency span mode,
qua51 peak detection (Option 103), and AM/FM demodulati

© trigger (Option 102). The marker counter function (¥
directly affected by the operation of Option 105, but many signals

d TV sync
) is not
t are

appropriate for time-gating (for example, pulsed RF signals) will not be counted
correctly by the marker counter function.

y
/

Figure 4-18. Viewing Time-Sharing of a Frequency with an Oscilloscope

Item

Description of Items in Figure 4-18

Htem

Description of Items in Figare 4-18

First signal.

Second signal.

When the time gate will be actively viewing
the second signal.

When the time gate will be actively viewing

the frst signal.
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Figure 4-19. Viewing Time-Sharing of a Freguency with a Spectrum Analyzer

Item

Deseription of Items o Figure 4-19

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 fime gate on.

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. (This example uses the time gate
function without using the gate utility.)

To use Option 105 to view the amplitude of a pulsed RF signal accurately, the spectrum

analyzer settings of the sweep time,

resohution bandwidth, video bandwidth, gate delay, a.nd.

gate length must be set correctly. To set the spectrum analyzer settings correctly, you must
determine the pulse repétition interval, pulse width, and signal delay (if any) of the pulsed RF
signal. Figure 4-20 shows an example of two pulsed RF signals,
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Figure 4-20, Pulse Repetition Interval and Pulse Width (with Two Signals Present)

Htem

Bescription of Items in Figure 4-20

3

(L 0

[« B LR

Pulse repetition interval (PRI) of signal 1. PRI is measured in time units. PRI s equivalent to 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 r (tau).

Pulse width (7} of signal 2. _

Signal delay of signal 2. Notice that the signal delay is zero for signal L.
Gate trigger input for Option 105. The trigger input coincides with signal 1.
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Use the guidelines in Table 4-1 when using Option 105 to view a pulsed RF signal. These are
only ggidelines, and the spectrum analyzer settings can be changed if necessary.

Table 4-1.
Determining Specirum Analyzer Settings for Viewing a Pulsed RF
Signal
Spectrum Spectrum Analyzer Setting Comments
Analyzer
Function
Sweep Time Set the sweep time to be 401 times | 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
delay plus half of the puise width: the gating captures the puise, If the
gate delay is too short or too long,
Gate Delay = Signal Delay + /2 the gating can miss the pulse or
include resolution bandwidth
transient responses.
Gate Length The gate length is equal to if the gate length is too long, the

one-fourth the pulse width:

(Gate Length = /4

signal display can include transients
caused by the spectrum analyzer
filters.

Video Bandwidth

Set the video bandwidth to a value

greater than 1 divided by the gate
length:

Video Bandwidth > m

The video bandwidth must be wide
enough so that the rise times of the
video bandwidth do not attenuate
the signal.

Resolution
Bandwidth

Set the resolution bandwidth to a
value greater than 2 divided by the
gate delay minus the signal delay:

Resolution Bandwidth >

2
Gate Delay — Signal Delay

The resolution bandwidth must be
wide enough so that the charging
time for the resolution bandwidth
filters is less than the pulse width of
the signal.

Example of a Time-Gated Puised RF Signal

The measurement procedures in this section explain how to use the time gate capability
without the convenience of the Gate Utility functions. The Gate Utility provides the user
with simultaneous displays of the frequency and time domain to assist in setting up and
maniputating the time gate. An oscilloscope is not needed when using the Gate Utility. A list
of all the Gate Utility keys can be found under the (SWEEP) key in the key menus in Chapter 7.
Descriptions of the different Gate Utility functions are found in Chapter 6.

Note

This example only applies to using Option 105 with a pulsed RF signal. For

1 more information on using Option 105 to view other types of signals, see

product note 8590-2 for Option 105.
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The following example demonstrates the rules for setting up a time-gated measurement. 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 puise
modulate the signals.

-~
PULSE SI1GNAL
GENERATOR #1 ) GENERATOR #1
QUTPUT
q G P S =
RF QUTPUT
EXT TRIG QUTPUT PULSE
INPUT MODULATION
| NPUT
~N
.
~
PULSE SIGNAL 0SC | LLOSCOPE
GENERATOR #2 GENERATOR #2
7 P g | i
OUTPUT PULSE ]F N o
MoDULATION]  cuTRUT JC'"’ T]CH 2 jor 3 |CH =
PNPUT
.
REFLECTED
\_ SOURCE LOAD J
' L] GATE
DIRECT FONAL GATE TRIGGER
BRIDGE OUTeUT INFUT
o = 52208
= oo
0 ocoooa
5
)
par)
INPUT 208
N
Figure 4-21. Test Setup for Option 105
Note Be sure that the input impedance for the oscilloscope channels is set to 1 MQ.
Table 4-2. Pulse Generator Test Setup Settings
Setting . Pulse Pulse
Generator #1 Generator #2
Period 280 us 280 us
Width 650 us 50 us
Trigger Positive edge of square wave Not applicable
Voltage (peak to peak) 5V 5V
85 us None

Trigger delay
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Table 4-3. Signal Generator Test Setup Settings

Setting Signal Signal
Generstor 1 Generator 2
Frequency 50 MHz 56 MHz
Amplitude —1 dBm - 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. -

4
REF .@ din ATTEN 1@ 4B
REAK T - : :
LoG
]
SPAK
dg/ 200K
S 888 KHz FULL
sPaR
ZERG
) gPak
3.2
L. LAST
1 IPAH
it G Wi RRND
: M4 AL LOCK
CENTER SB a0e ﬁHz SRPAk 5.005 HEz
BW 38 kHz VBM 38 kHz SKP 28 ms2s

Figure 4-22. Settmg the Center Frequency, Span, and Reference Level

Note The Gate Utility can be used to simplify the foilowmg steps. See Chapter 6 for
ﬁ descriptions of the gate utility softkeys.

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 pus, or 0.112 s. For this example, we are using a sweep time of 120 milliseconds,

Press (SWEEP), 120 (ms).

& .
REF .8 dBn ATTEN 18 48
FEAK X k : :
L
3 SHEEP
a8/ BT SBL
SKEEPTINE
128 msec BATE
’ O8N OFF
GATE
............................................................................................... HEHU
Ya 5B : : ' " N . ! !
BU FEL et eb v vnsns bns s ey Mg ns v et
CERR : : : : : : : :
,CENTER I T T — SPAN £.908 Huz
RES B 38 kHz YBH 308 KkHz ¥SHP 120 mses BT

Figure 4-23. Setting the Sweep Time
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3. Turn the gate on by pressing (SWEEP), (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 4-24.

1 2
hr runaing
1. 4.00 V/div
offset:2.062 V
\ // 1.C000:1 de
/
T 2. 8.00 V/div
offaet:750.0 mv
Vi 1.000:1 de

200 mvV/div

3.
offset:0.000 V
1.000:1 de

\ 4. 4,00 V/div
aoffset:0.000 V

\ \ 1.000:1 de

50,0 ss/div

Figure 4-24. Setting the Gate Delay and Gate Length Using an Oscilloscope

Item Description of Iterns in Figure 4-24
1 CQutput from pulse generator 1.
2 Outpui 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.

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 pius the pulse width () divided by 2. For
the first signal, there is al delay, so the gate delay needs to be set to 50 ps/2, or
25 ps. Press (SWEEP), @ 25 (gs).

b. Set the gate length to a value equal to the pulse_Yv’d h divided by 4. For this example,
the gate length is set to 50 ps/4, or 13 us. Press G B , 13 (@s).

6. Set the resolution bandwidth to & 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 s, or greater than 80 kHz. Press (Bw), 100 (kHz).
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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 ps, or 80 kHz. Press (BW),

See Pigure 4-25, The spectrum analyzer displays only signal 1, not both signal 1 and signal
2.

e
REF .6 dBm ATTEY 18 ¢B E
BTROY : : : : : : : : :
Lo6 : : : : : : I :
15 IR P T S T
: : : : : : : : : GATE
oB/ : : : : A : : : : LENSTR
GATE DELAY
25 psec .| EBBE POL
P08 MEG
YA 5B : ; : : : : : :
5C Fg o BATE &TL
CORR EDEE 1YL
: : : : ‘ : : : PREV
: tvnabdbeioed L e . ME KL
CENTER 52.608 NhHz §PAK 5,880 KHI
4RES BK 1BO kH2 #UBK 188 kHz $5uP 428 pues  RT

Figure 4-25. Using Time-Gating to View Signal 1

al 2, we first place signal 1 (trace A) in th 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 approximatel’:
the gate delay to 85 us plus the pulse width/2, or 110 ps. Press (SWEEF),

ATE DELAY 110 (gs) to set the gate delay to 110 ps. Using an oscilloscope can be helpful
in placing the gate output during the pulsed signal. See Figure 4-26.
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LR 4,00 V/div

1
A running
offset:2.062 V

\ 1.000:1 de

offset :730.0 mv
L 1.000:1 do

3. 200 wv/div

of fget:0.000 Vv

: 1.000: 1 e
i

\ 4. 4.00 V/div
affset 0.000 WV

\ 1.066:1 dg

/ - 2. 8.006 V/div

50.0 ps/div
4

Figure 4-26, Placing the Gate Output During the Second Signal

ftem Deseription of Items in Figare 4-26
1 Output from pulse generator 1.
2 Qutput from pulse generator 2.
3 Pulsed EF signal input to the spectrum analyzer.
4 Gate output from QOption 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 ps). The resolution bandwidth should be set to greater

than 2 divided by 25 us, or greater than 80 kHz. Press (Bw), R 100 (kz).
11. Since the gate length was not changed, the video bandwidth is still 100 kHz.
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Figure 4-27 shows the first pulsed RF signal {contained in frace A}, and the second pulsed
RF signal (confained in trace B).

4
REF .0 dbr ATTEN 1B d8 &
GTPOS 1 : : : : : : R

L] ¥
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GRTE
a8/ oo LENBTH
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YA YB ; : :
L OO INTVRICTRSTURRI & AREIVOIN §. 9 e s e GATE CTL
CORR : : : ; : : : : : £DBE LUL
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ettt biasiip et RERU
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¥RES BN 160 kHz #UBY 198 kHz #S5RP 128 psee  RF

Figure 4-27. Viewing Both Signals with Time—Gating
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Setting the Gate Delay and Gate Length Properly, When NOT Using the

Gate Utility

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 4-28.
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i af 3
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#RES BK 188 k2

#VBH 188 kH:z

R Y
SRAK 20.88 HHz

#5KP 150 msee BT

Figure 4-28. Gate Not Occurring During the Pulse

The time gate is implemented after the resolution bandwidth filtering and before the video
filtering. The displayed signal is a result of the decay time for the resolution bandwidth filters
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 transtent signals
caused by the spectrum analyzer {see Figure 4-29). I this happens, decrease the gate length
and change the gate delay to place the gate output during the signal.
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BETUP
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Figure 4-29. Gate is Occurring at the Beginning of the Puilse

In Figure 4-29, the peak amplitude has not been reached, and the transient response of the

resolution bandwidth filters adds noise.

Table 4-4 and Table 4-5 provide the recommended initial spectrum analyzer settings when

meagsuring a signal without signal delay.
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Note Refer to the guidelines in Table 4-1 when measuring a signal with signal delay.

v

To use Table 4-4 and Table 4-5:

# Determine the pulse width of the signal you want to measure, then use Table 4-4 to
determine the gate delay, resolution bandwidth, gate length, and video bandwidth spectrum
analyzer settings. _ _

s Determine the pulse repetition rate of the signal, then use Table 4-5 to determine the
spectrum analyzer’s sweep-time setting. '

Note * The peak detection mode is recommended for making gated measurements,

L,

Table 4-4.
Gate Delay, Resolution Bandwidth, Gate Length, and Video Bandwidth
Settings
Pulse width (r) Gate Resolution Gate Video
Delay Bandwidth Length Bandwidth
10 us B us* 1 MHz 3 us 1 Mtz
50 us 25 us 100 kHz 13 us 100 kHz
83.5 us 32 ps 100 kHz 18 us 100 kHz
160 us 50 us 100 kHz 25 us 100 kHz
500 ps 250 us 10 kHz 125 us ' 10 kHz
1 ms 500 us 10 kHz 250 us 10 kHz
5 ms 2.5 ms 1 kHz 1.25 ms 1 kHz
10 ms 5 ms 1 kHz 2.6 ms 1 kilz
16.6 ms 8.3 ms 1 kHz 4 ms 1 kHz
33 ms 16.5 ms 1 kHz 8 ms 1 kHz
50 ms 25 ms 1kHz 13 ms 1 kHz
100 ms 50 ms 1 kHz 25 ms 1 kHz
>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 41 us. This jitter is due to the
spectrum analyzer's I MHz gate clock, and it does not indicate a problem.
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Table 4-5. Sweep Time Settings

Pulse Repetition Pulse Repetition Sweep Time {minimum)
Interval (PRI) Frequency (PRF}
<50 us 220 kHz 21 ms
100 us 10 kHz 431 ms
500 us 2 kHz : 201 ms
1 ms 1 kHz 401 ms
5 ms 200 Hz 2.01s
10 ms 160 Hz 4015
16.7 ms 60 Hz 6.7 s
33.3 ms 30 Hz 13458
50 ms 20 Hz 20.1s
100 s 10 Hz 40.1s
200 ms 5 Hz 80.2 s
249 ms 4 Hz 100 s
>249 ms Use the MAX HOLD trace function and take several measurement
sweeps.

Using the Self-Calibration Routines with Option 105

The spectrum analyzer’s self-calibration routines (initiated by pressing
should be performed prior to using the Option 1056 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 analyzer’'s
rear panel) is not connected to anything while performing the 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 (TAD). Press cither €
self-calibration routines) or

°TD (to perform the frequency and amplitude
(to perform the amplitude self-calibration routine).

4. When the self-calibration routines have successfully completed, press 4

Press then

6. Verify that the number displayed for GATE, in the lower left corner, is between 0.98 and
1.0. See Figure 4-30.
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Figure 4-30. Self-Calibration Data Results

If the number is not between (.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 time-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 4-31.)
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Figure 4-31. Rear Panel Connections for Option 105
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(SWEEP), 200 ms,

The ¢ softkey should have EDGE underlined, and
should have POS underlined.
3. Press ~ (so that ON is underlined). See Figure 4-32.
Note ' This procedure offers a qualitative functional check only. Due to several
factors, the accuracy of the marker readout of the gate delay and gate length
# can vary by several miiliseconds. For more information about gate timing, see

the Characteristics in specifications and characteristics in your calibration guide
for your spectrum analyzer.

w
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1
J
ey /

GATE LENGTH /

@\ &0.000 msec

Wa SB
SCFC
CORR
CENTER O Hz SPAN O Hz
RES 8W 2.0 MHz VW 1 MMz SWP 200 msec
Figure 4-32. Gate On
Item Description of Items in Figure 4-32

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.

4. To check the gate control function, press SWEEP),
that LVL (level} is underiined. {See Figure 4-33.)
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Figure 4-33. Using the Level Gate Control

softkey function is set to edge, triggering occurs at the edge

of the tngger input. When the ¢ softkey function is set to level, the

gate is on whenever the trlgger input is high. ecause the trigger input for this example
is the HI SWEEP IN/OUT 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 softkeys are blanked
when the gate control is set to level. When the gate control is set to level (1VL), the
functions of gate delay, gate length, and edge trigger polarity no longer apply.
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Using the One Button Measurements to Measure N dB
Bandwidth, Percent Amplitude Modulation, and Third Order
Intercept (TOI).

The spectrum analtyzer includes one-button measurement functions, With one key press they
make accurate measurements of:

s N dB Bandwidth
® Percent Amplitude Modulation
a Third Order Intermodulation

The signal or signals being measured must be displayed before activating the measurement.
Measurements are made continuously, updating at the end of each sweep. This allows you to
make adjustments and see changes as they happen. The single sweep mode can also be used,
providing time to study or record the data. The individual measurements are described below.

N dB Bandwidth Measurement

It is often necessary to measure a signal response’s bandwidth, such as when testing a
band-pass filter. The signal to be measured must be centered on the display with a span that
includes the full response. Activate the measurement by turning the
(ON). The spectrum analyzer places arrow markers at the —-3 dB points on either side of the
response and reads the bandwidth. For other bandwidth responses enter the number of dB
dovwm desired, from 1 dB to 80 dB.

No other signal can appear on the display within N dB of the highest signal. The measured
signal cannot have more than one peak that is greater than or equal to N dB. A signal must
have a peak greater than the peak excursion to be identified, The default value for the peak
excursion is 6 dB.

The N dB bandwidth measurement error is typically:

m about £2% of the span, for spans <10 MHz
m about £3% of the span, for spans >10 MHz

16:38:9% 412 MAR 1982
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Figure 4-34. N dB Bandwidth Measurement
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Example: Measure the 6 dB bandwidth of the spectrum analyzer’s internal 9 kHz EMI
bandwidth.

1. On the spectrum analyzer, press (PRESET ), (PEAK SEARCH), {MKR FCTN],
(ON), (3Pan], and enter 200 kHz.

2. Select the 8 kHz EMI bandwidth by pressing (BW), EM
3. Press and N

4. Read the measurement results in the upper left corner of the screen,
H. The knob or the data entry keys can be used to change the N dB value from 3 dB to 6 dB.

ON) to activate the N dB bandwidth function.

{OFF) to turn the measurement off.

Percent Amplitude Modulation Measurement

Percent amplitude modulation can be measured quickly and easily using the one-button % AM
function. The signal and both its sidebands must be on the display. The sidebands are assumed
to be entirely from amplitude modulation. The spectrum analyzer places arrow markers on

the three signals to be used to compute percent amplitude modulation, and displays the value,
if the sidebands are not in the frequency span or their frequency spacing is not equal, the
measurement stops and an error message is displayed.

Percent AM measurement, accuracy for close signals;

w typically about £0.1%/%, for log mode
m typically about +£3%, for linear mode

MXR 4.817 kHz
~45,2% dBM No user

2
REF .@ dBn ATTEH 18 4B
T p Menu

LO6 % ANt  82.42 % :

FET STARY 8 Kz FFT STOP £.567 kHz
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Figure 4-35. Percent Amplitude Modulation Measurement

Example: Use the % AM function to make a measurement.

1. Press (PRESET). Connect a signal with amplitude modulation, to the spectrum analyzer’s
INPUT 504.

2. Press and enter the frequency of your input signal to place the signal at the
spectrum analyzer center frequency,

3. Press (SPAN). Change the span until only the signal and its two sidebands appear on the
display.

4. Press (MEAS/USER) and %

function.

{ON) to activate the percent amplitude modulation
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5. Read the measurement resuits in the upper left corner of the screen,

6. Press ¥ (OFF) to turn the measurement off.

Third Order Intermodulation Measurement (TOI)

Use the TOI one-button measurement to make quick and easy intermodulation measurements
of microwave spectrum analyzers, mixers or converters. When the TOI measurement is turned
on there must be four signals on the displiay, two test signals and their two associated distortion
products. All of the signals must have peaks greater than the peak excursion value. (The
default value for the peak excursion is 6 dB.) The two highest amplitude signals are assumed to
be the test signals for the third-order intercept measurement.

The spectrum analyzer computes and displays the third order intercept (TOI) of the displayed
signals, marking all four signals with arrows to confirm the correct signal selection. The
measurement updates at the end of every sweep, which enables real-time optimization of
devices or systems under test.

The third order intermodulation is calculated as follows:
2 x Ampisigna.] A — AmPDlyistortion product A + Amplsigna.% B
2

where the frequency of distortion product A is:

TOI =

FreQaistortion product A = 2% Freq:signai A Fre(Isignai B

Third Order Intercept:

Third order intercept is defined as the absolute power level at which the third-order distortion
products intercept the level of two equal level test signals, If the distortion products are due to
true third-order distortion, then the measurement resuit will be independent of the level of the
test signals.

The measurement algorithm used by T8 FF (see above equation) corrects for the two
test signals being different amplitudes. T sult is a calculated value for the two test signals
being equal amplitude, and is independent of the absolute level of either test signal. In order
to minimize the measurement error, it is best to keep the test signals as close as possible to the
same level and to the top of the screen.

The TOI measurement accuracy (assuming the measured signals are near the top of the display)
is typicaily about £1.8 dB.
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Figure 4-36. Third-Order Intermodulation Measurement

Example: Use the TOI function to make a measurement.

1.

.+ Press (MEAS/USER) and

- Press

Press . Connect two equal amplitude szgnals with different frequencies, to the
spectrum analyzer s INPUT 500.

. Press (FREQUENCY) and enter the frequency of one of your mput signals to place the signal at

the spectrum-analyzer center frequency.

Press (SPAN). Change the span until only the two signals and their two distortion products
appear on the display.

(ON) to activate the third order intercept measurement

function.

. Read the measurement results in the upper left corner of the screen.

OFF) to turn the measurement off.

It is important to verify that the TO! being measured is coming from the device under test and
not from the spectrum analyzer. An easy way to do this is as follows:

1.
. Press (AMPLITUDE), &

Set up the TOI measurement and turn it on.

(AUTO) and increase the attenuation +10 dB by
pressing ().

If the displayed result of the TOI measurement remains constant, then the value is the result
of the device under test,

If the displayed resuilt of the TOI measurement decreases, then the value is due to spectrum
analyzer distortion and not the device under test. In this case, continue to increase the
attennator sefting until the measurement result no longer changes as the attenuator is
changed. When the value remains constant, the result is from the device under test.

Increasing the attenunator setting of the spectrum analyzer decreases the level of the signal
internal to the spectrum analyzer and therefore decreases the distortion generated by the
analyzer. Refer to the characteristics information in specifications and characteristics in your
calibration guide for a graph of the typical distortion performance of the spectrum analyzer,
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Using the Power Measurement Functions to make Transmitter
Measurements

The power menu provides several powerful transmitter measurement functions that are easy to
use. The measurements include:

m Occupied Bandwidth
m Adjacent Channel Power Ratio
m Channel Power

These transmitter power measurements can be used to measure analog and continuous carrier
digital radios. The transmitted signal can be tones, noise, or a combination of tones and noise,
without affecting the measurement accuracy. The pdwer is measured in an rms way, so that
power and power ratio values are consistent with power meter resulis.

The signal or signals being measured should be displayed before activating the measurement.
The spectrum-gnalyzer center frequency should be set to the carrier frequency and the
reference level should be set so that the signal is near the top graticule. A power measurement
may require the user to enter the channel spacing and/or channel bandwidth before activating
the function.

The spectrum analyzer automatically selects all of the other settings for accurate and eflicient
measurements. There is also a manual mode where the user selects all of the spectrum-analyzer
settings. The manual mode should be used carefuily since it has limitations and requirements
that are necessary to ensure the measurement is accurate.

Power measurements are made continuously, updating at the end of each sweep. This allows
you to make adjustments and see changes as they happen. They can also be made on a single
sweep, providing time to study or record the data.

Note Some spectrum-analyzer options may be required to make valid measurements,
_ particularly in narrow bandwidths.
d The built-in frequency counter is standard in the HP 8591E, HP 8593E,

HP 8594F, HP 8595E, and HP 8596E, It is available as Option 013 for the
HP-8590D.

The precision frequency reference is available as Option 004 for the HP 8591E,
HP 85093E, HP 8504E, HP 8595E, and HP B50GE.

Occupied Bandwidth and Transmitter Frequency Error

You often need to confirm a channel’s 89% occupied bandwidth. The
function does this easily. The user enters the channel spacing and activates the occupied
bandwidth function. Markers show the power bandwidth edges, and the spectrum analyzer
calculates and displays:

= The total power in dBm {other units selectable)
s The occupied bandwidth (98% power bandwidth)
» The transmitter frequency error

The transmitter frequency error is the frequency difference between the midpoint of the power
bandwidth and the spectrum-analyzer’s center frequency.

For special applications you can change the percent power bandwidth from 1% to 99.99% using
the © key.

Example: Measure the 59% occupied bandwidth.
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1. Connect a signal to the spectrum analyzer’s INPUT 50Q.

2. Press and enter the frequency of your input signal to place the signal at the
spectrum-analyzer center frequency.

3. Press and adjust the reference level to bring the signal near the top of the
display.

4. Press (MEAS/USER) and §

to access the power measurement functions. Press

o enter the value for the channel spacing. The span is

Slze is automatically set to be equal to the channel spacing. Press ;
to the main power menu.

5. Press o activate the function.
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Figure 4-37. Occupied Bandwidth

6. If you want to change the percent power value press the 0
knob or the data entry keys to change the calculated percent power,

key and use the

Press | Press | - to turn the measurement off and exit the power
menu, or press another measurement key to stop the current measurement and start a new
measurement.

Note If the power menus have been exited without furning the power measurement

off (by pressing another front panel key), press the key twice to
6 return to the last power menu used.
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Adjacent Channel Power Ratic (ACP)

The leakage of a transmitter into adjacent channels can be measured quickly and easily.

Enter the channel spacing and channel bandwidth, and activate the adjacent channel power
measurement. The spectrum analyzer computes and displays the ACP ratio of both the lower
and upper adjiacent channels, marking the higher of the two. The absolute carrier power is read
ouf and vertical lines on the display mark the channel bandwidth edges.

ON) computes a graph showing the adjacent channel power ratio
a Tunction of channel spacing, and disables the numerical adjacent

Selecting A(
for the selected chan el
channel power display.

ically. Parameter
MAN.. The
ese conditions

Normally, the spectrum analyzer measurement parameters are set;
setting can be changed from automatic to manual control using P
following conditions must be maintained to make a valid rms measureme
are not met, errors of up to —2.5 dB can occur for noise-like signals.

m Video bandwidth is at least 10 times the res

m Detector mode is sample (SP). (You can use
mode.)

m Resolution bandwidth is less than or equal to 1006 kHz.

m Video averaging is OFF.

m Neither MAX HOLD nor MIN HOLD trace mode is selected.

A wider dynamic range is available using the .
range is measured by taking two different sweeps with different reference levels and
combining the trace data. The results are displayed in a 13 dB per division format. The
extended ACP function does not provide a continuous measurement mode.

: to change the detector

Example: Measure the adjacent channel power of a signal.
1. Connect a signal to the spectrum analyzer’s INPUT 500,

2. Press and enter the frequency of your input signal to place the signal at the
spectrum-analyzer center frequency.

3. Press and adjust the reference level to bring the signal near the top of the
display.

4. Press and

5. Press

to access the power measurement functions.

Enter the value for the channel bandwidth.

6. press Enter the value for the channel spacing. {The spectrum analyzer
will use the last entered values for channel bandwidth and spacing, if they are not
entered.)

7. Press o return to the main power menu,

8. Press to activate the function.
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Figure 4-38. Adjacent Channel Power

9. To use the extended Adjacent Channel Power function, press , then press
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Figure 4-39. Adjacent Channel Power Extended

10. A graph of the adjacent channel power ratio as a function of channel spacing can be
calculated and displayed by pressing . H ON $0 (ON) is underlined. The
numerical ACP results are not displayed. The top graticule line represents an ACP ratio of
0 dB, and the horizontal center represents a channel spacing of zero hertz.
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Figure 4-40. Adjacent Channel Power Graph

11. To enable the graph marker, press o (ON) is underlined. Delta
frequency, delta amplitude, and absolute amplitude values are displayed for the marker
position. The marker position can be changed with the RPG knob, step keys, or data keys.

12. Press . Press to turn the measurement off and exit the power
mentl, or press another measurement key to stop the current measurement and start a new

measurement.
Note If the power menus have been exited without turning the power measurement
off (by pressing another front panel key), press the key twice to
d return $o the last power menu used,
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Channel Power Measurement

The channel power function measures the total power in the selected channel bandwidth. The
signal can be noise, tones, or a combination of noise and tones. The channel power function
measures the power using an rms method. Enter the channel bandwidth and activate the
channel power measurement. The spectrum analyzer calculates and displays:

» The total power in dBm (other units selectable)
# The power spectral density in dBm/Hz (other units selectable)

Example: Measure the total power in a signai.
1. Connect a signal to the spectrum analyzer’s INPUT 50(.

2. Press and enter the frequency of your input signal to place the signal at the
spectrum-analyzer center frequency.

3. Press and adjust the reference level to bring the signal near the top of the
display.

4. Press and F 0 access the power measurement functions.- Press
' Enter the value for the channel bandwidth. {The

spectrum anaiyzer will use the last entered value for channel bandwidth, if it is not
entered.)

5. Press | and enter the value for channel spacing. (This is optional and is
only used to set the center frequency step size.)

6. Press to return to the main power menu.

7. Press € - to activate the function.
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Figure 4-41, Channel Power

4-48  Making Measurements



8. A graph of the channel power as a function of frequency can be calculated and displayed
by pressing o {ON} is underlined. The numerical channel power results
are not displayed. :

The top graticule line represents the power as indicated by the reference level (REI")
displayed value.
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Figure 4-42, Channel Power Graph

9. To enable the graph marker, press :_' " so {ON) is underlined . Absolute

frequency and amplitude are displi&ed,

10. Press P ous Menu. Press MEAS UFE to turn the measurement off and exit the power
men, or press another measurement key to stop the current measurement and start a new
measurement.

Note If the power menus have been exited without turning the power measurement

off (by pressing another front panel key), press the key twice to
d return to the last power menu used.
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Using Analyzer Features
What You'll Learn in this Chapter

This chapter introduces the features of the HP 8590 Series spectrum analyzers. These features
can be used to manipulate measurement data and to make measurements more easily. In this
chapter you will:

m Use the marker table to list all the active markers.
m Use the peak tabie to list the displayed signals,
m Save and recall data from analyzer memory.
» Save and recall data from the memory card.
Learn about creating limit lines.
Learn about the analog+ display mode (Option 101 only.)

"
]

® Learn about the windows display.

s Learn how to enter amplitude correction factors.
»

Use the external keyboard (Option 021 or 023 only).
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Use the Marker Table to List All the Active Markers

The marker table function can be used to display a list of all of the active markers, It is
sometfimes necessary (o keep track of several peoints on a signal trace. Multiple markers are
valuable for the measurement of component response, such as filters, in tracking generator
swept measurements. The multiple markers feature allows you to place up to four markers
on a trace. Using the marker table all the markers on the display are annotated in a window
below the trace. The information is updated at the end of each trace or whenever a marker
is activated or updated. Each marker can be independently set to read frequency, (sweep)
time, inverse (sweep) time, or period (inverse frequency). This allows you to measure pulse
repetition rate, rise and fall time, and the period of a trace, all at the same time.

The marker information can be displayed in absolute amplitude and frequency or it can be in
delta amplitude and frequency using one marker as the reference. The marker table can also
be set to display the marker amplitudes relative to the display line. This marker format is only
available when using the marker table function.

16:85:48 12 HAR 1992
& MKR 1.888 6Hr
REF .8 dBm ATTEN 18 d8 -37.94 dBa

Harker Trace Type Freg / Yime anplitude

£ (8) Freg o84 MHr -24.68 dBm
2t (&) Freq 1267 MHz ~25.856 dBam
% (A Freq 18£8 HHz -31.7% dfe
41 (A> Freq 1609 MHz ~37.94 dae
CENTER 1.458 bwz SFAN £.708 BHz
RES BY 3.8 HHz UBW 1 Mhz SHP 24,1 m3gc Ri.

Figure 5-1, Marker Table Display
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Example: Use the marker table to measure the calibrator signal.

Connect the CAL OUT signal to the spectrum analyzer’s INPUT 50Q. Press (PRESET),
2 GHz.

1.

- Press (PEAK SEARCH) and }

o place the marker 1 on the 300 MHz cal signal.

Press (MKR FCTN), (ON) to turn on the marker table function.
- Press (MKR) - 2) to select marker 2. Press

marker 2. Use the §

NEXT ey, or move the marker using the key pad or knob to
place marker 2 on the nex

armonic. Repeat the process for markers 3 and 4.

. Make marker 2 readout time, rather than frequency, by pressing (MKR) and pressing

ntil 2 is selected (underlined), Press:
(T) to select time for the marker readout.

The marker table can be set to display the marker amplitudes relative to the display line.
Press (MKR FCT), key to underline the ADL. This
accesses the delta display line format. The display line can be moved using the knob. The
delta display line format is only available when using the marker table function.

Note The marker table data can be printed by pressing the key.
# The marker table cannot be saved or recalled.
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Use the Peak Table to List the Displayed Signals

The peak table function can be used to list the amplitude and frequency of up to 10 of the
signals being displayed. This is done by pressing a single key, without having to put a marker
on each signal. Multiple signals from components, such as oscillators and mixers, or from
surveillance are automatically identified and listed. The information is updated at the end of
each sweep. The peak table display can easily be copied to a printer.

It is often helpful to have the spectrum analyzer sort the signals. The peak table feature marks
and Hst the signals based on the criteria selected. The signals can be sorted by increasing
frequency or decreasing amplitude. The peak table function can be set to select all of the
displayed signals, or only those signals above or below a specified display line.

Note A signal must have a peak of at least & dB to be recognized by the peak table
6 function. This value can be changed using the peak excursion function.
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4 1241 -25.34 4Ba | % 2414 -44.8) d8n
g 184S -21.79 4By li8 271% -42.23 dEm
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Figure 5-2. Peak Table Display
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Example: Use the peak table function to measure the calibrator signal and its harmonics.
1. Connect the CAL OUT signal to the spectrum analyzer’s INPUT 502 and press (PRESET}.

2. Press (PEAK SEARCH),

display.

ON) to turn on the peak table

3. The displayed peaks are listed by amplitude with the highest amplitude signal listed
first. The table can be sorted by frequency, instead of amplitude. In this mode the lowest
frequency peak is listed first, with the others listed in order of increasing frequency. Press

to underline FRQ and list the signals by frequency.

4. The harmonics are numbered on the display in order of their listing in the peak table. The
table can be limited to list only the signals above a certain power level. Change the peak
table from the normal mode to the display line mode by pressing
underline >DL. The knob can then be used to move the display line to identify only the
desired peaks above the display line.

B. Press * again to underline < DL and move the display line to identify
only the peaks that fall below the display line.-

Note The peak table data can be printed by pressing the key.
# The peak table cannot be saved or recalled.
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Saving and Recalling Data from Analyzer Memory

This section explains how to save and recall state, trace, limit line, an
factor data to and from spectrum analyzer memory. You can us

to store many traces, limit-line

up to eight states in analyzer memory, and
tables, and amplitude-correction factors.

Saving state data saves the spectrum 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
Tactors are saved in spectrum analyzer memory even if the instrument is turned off or
is pressed.

Refer to the ¢

Catalog Inte softkey description in Chapter 6 for more information about
cataloging spectrum analyz

MEemory.

Refer to Table 5-1 at the end of this section for a summary of saving and recalling data to and
from spectrum analyzer memory.

To Save a State
1. Set up the spectrum analyzer settings to be saved.

2. Press (SAVE). If CARD is underlined, press INTE _to select INTERNAL. Selecting
INTERNAL selects the spectrum analyzer memory as the mass storage device.

3. Press ¢ SAVE: REG is displayed on the spectrum analyzer display.

4. Enter a number from one to eight using the numeric keypad and the state is saved
automatically.

To Recall a State _
L. Press (REZALL). If CARD is underlined, press TNTERN

2. Press |

3. Enter the register number under which the state was saved and the state is recalled
automatically.

State data can also be recalled by using the catalog:
1. Press (RECALL). If CARD is underlined, press |

{ TUse the knob to highlight the number
be retrle d. The state reg ters have a “ST” preceding the register

2. Press | {
of the state regzster
number.

3. Press I

Note Register 9 is a special register which can aid in recovering from inadvertent loss
of line power (power failure). Press (RECALL), I £, then 9 to

d place the spectrum analyzer in the state that existed just pno the loss of

power or set POWER ON LAST to do this automatically.
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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.

i

Enter a screen title, if desired, by using and

2. Set up the trace to be stored.
3.
4

Press (SAVE). If CARD is underlined, press I} to select INTERNAL.

This accesses a menu displaying

Press the softkey for the trace that you want to save: :
REGISTER # and MAX REG # = are displayed on the spec vz .

after MAX REG # = indicates the maximum register number that can be entered for trace
storage in spectrum analyzer memory.

Use the numeric keypad to enter 2 number from 0 to the maximum register number and

then press (ENTER).

To Recall a Trace

1.

Trace data can also be recailed by using the catalog

- Press (RECALL). If CARD is underlined, press

- Press. . This accesses a menu displaying ]

3 to select INTERNAL,

Press (RECALL). If CARD is underlined, press I1

Press TRACE o select the trace in which you want to place the
trace data.
Enter the register number under which the trace was stored.

Press (ENTER). The recalled trace is placed in the view mode and the spectrum analyzer state
is changed to the state that was saved.

to select INTERNAL.

- Press Use the knob to highlight the number

of the trace register to be réinevéd. The trace registers have a “TR” preceding the trace
register number.

Press . The recalled trace is placed into trace B and the spectrum 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 Hmit-line tables or amplitude-correction
factors.

1. Enter a screen title, if desired, by using (DiSFLAY), ¢ The screen title is

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

2. When saving limit-line tables, set up the limit-line table to be stored (see “Using the
Limit-Line Funetions” 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 CARD is underlined, press

4. Press 5 . This accesses a menu with

to save limit-line tables. Press A _to save amplitude-correction
factors. RE and MAX REG # = are displayed on the spectrum analyzer screen., The
number after MAX REG # = indicates the maximum register number that can be entered for
storage in spectrum 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 CARD is underlined, press 1

2. Press This accesses a menu with

3. Press either

_ to recall a limit-line table or,
amplitude-cor

SRt L to recall
n 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 state, trace, limit line, and ampiitude correction data from being
overwritten, press (SAVE), then ! so that ON is underlined. Table 5-1
summarizes the functions when saving and recalling data to and from spectrum analyzer
memory.

Note This feature does not protect state, trace, limit line, and amplitude correction
# data from (ERASE MEW ALL).
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Table 5-1. Summary of Save and Recall Operations, Analyzer Memory

Operation Screen Register Key Sequence
Title Range
Available?
save state No 1to 8
number)
recall state No 1to 8* ] (register
‘ number}t

save frace Yes 0 to MAX REG # :
) {register number)

(ENTER)
recall trace Yes 0 to MAX REG #

)

{register number)

G

save limit line Yest 0 to MAX REG #
table (register number)

recall limit line No 0 to MAX REG #

table ES (register number) (ENTER)}
save amplitude Yest 0 to MAX REG # T ’
correction factors

recall amplitude No 0 to MAX REG #

correction factors (register number) (ENTER)}

* 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 § contains the previous state of the
spectrum analyzer.

i The alternate method 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
[ The screen title is not recalled with the limit-line tables or
amptlitude correction factors,
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Saving and Recalling Data from the Memory Card

Note Option 003 is required when using an HP 8580D or HP 8592D.

v

The memory card provides additional memory for saving instrument states, traces, display
images, limit-line tables, amplitude correction factors, and programs. Each HP 85700A
battery-backed RAM card provides 32 kilobytes of memory. Several different memory cards
are available with up to 512 kilobytes of memory. See “Accessories” in Chapter 9. Instrument
states, traces, display images, 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 {o saving and
recalling data from the spectrum analyzer memory. Due to the expanded capabilities of the
memory card, there are some important differences. For example, data is stored in spectram
analyzer memory 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, fraces, and programs. The prefix becomes part of the file name, If
you do not specify a prefix, the file name will be created without it. Table 5-2 compares the
save and recall operations of spectrum analyzer memory and the memory card.

Refer to Table 5-3 at the end of this section for a summary of saving and recalling data to and
from spectrum analyzer memory.

Table 5-2.
Comparison of Analyzer Memory and Memory Card Operations
Mass Data Stored Restriction Types of Data Catalog
Storage Stored | witha on Register That Can Functions
Device As Prefix? Number Be Stored™ ilable
Analyzer Item No 1 to 8 for states, | States, traces,
Memory 0 to MAX REG # | limif-line tables,

for traces, limit | amplitude correction
lines, amplitude | factors

correction
factors

Memory Card File Yes Prefix + register| States, traces,

# < 8 characters | Hmit-line tables,
amplitude correction
factors, display
images, and
downloadable
programs

* Specifies types of data that can be stgz:e(%
t When cataloging analyzer memory, LOAD

ing normal fron’c»pfl
is available for €4

only.
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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 to force the

d 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 arcund the
card-insertion slot. See Figure 5-3.
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Figure 5-3. Inserting 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.
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The
appears on the spectrum

requires a double key press.)

To format a new card, press {CONFIG),
message If you are sur

analyzer screen. Press I

To catalog a memory card, press (CONFIG),

{ either displays any existing data that is on the memory card (if the memory
card has been fo h:;‘te‘a‘(})‘_“ Wdlqpla.ys INVALID CARD: DIRECTORY if the card has not been

formatted. Use BI ) if you wish to delete the files from the memory card.

again.

To Enter a Prefix

Memory card data can be stored and recalled using a prefix, To enter a prefix, press or

Pressing

. accesses a menu containing the letters of the alphabet, the

e 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 Mor 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),

: then {o clear the current prefix. To change a
prefix, clear the existing preﬁx and then enter a new prefix.

To Save a State

L. Press {DISPLAY]) or [CONFIG), ig Use the softkeys to enter the prefix under
which you want the state saved. A prefix can be one to seven characters long,

If you do not specify a prefix, the state will be saved with a file name consisting of
s.(register number). '

2. Press (SAVE). If INTERNAL is underlined, press i
CARD selects the memory card as the mass storage device.

to select CARD. Selecting

REGISTER # and PREFIX= are displayed on the spectrum analyzer

di_spkaj}'.m

4. Use the numeric keypad to enter a register number and then press (ENTER).
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To Recall a State

to select CARD.

L. press {sAVE) or {RECALL ). If INTERNAL is underlined, press

Use the knob to highlight the state data to be

to enter the prefix, or use the existing prefix,

2. Press (RECALL). If INTERNAL is underlined, press ] o select CARD.

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

To Save a Trace
Saving trace data saves the trace daia and the state data.

L. Press (BISPLAY) or (CONFIG), and then o enter a new prefix or change the

existing prefix,

I you do not specify a prefix, the trace will be saved with a file name consisting of
s_{register number}.

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

3. Set up the trace to be stored.

4. Press If INTERNAL is underlined, press |
to access the menu that displays TRM

to select CARD. Press
, and :

9. Press the softkey label of the trace that you want to save:
REGISTER # and PREFIX= are displayed on the spectrum analyzer display.

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 current prefix, an
underscore (), and the register number. The “t” denotes that the file contains trace data.

To Recall a Trace

L. Press (SAVE} or (RECALL). If INTERNAL is underlined, press to select CARD.

2. Press Use the knob to highlight the trace data to be

retrieved.

. The trace data is placed in trace B.

3. Press |
Trace data can also be recalled by specifying the prefix and the register number:

1. Use Tl £ to enter the prefix, or use the existing prefix.

2. Press (RECALL). If INTERNAL is underlined, press - to select CARD.
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3 Press

to access the menu that displays

4. Select the trace in which you want the trace data stored by pressing IR/ or

5. Enter the register number that the trace was saved under and then press (ENTER). The
recalled trace 13 placed in view mode,

To Save a Display Image

. Use the softkeys to enter a prefix under which
one £0 seven characters long.

L. Press (DEPLAY) or (CONFIG), <
you want the state saved. A p eﬁx

If you do not specify a prefix, the display image will be saved with a file name consisting of
i (register number).

2. Press (SAVE). If INTERNAL is underlined, press
CARD selects the memory card as the mass storage device.

to select CARD. Selecting

3. Press D
display.

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

REGISTER # and PREFIX= are displayed on the spectrum analyzer

To Recall a Display Image

L. Use o enter the prefix, or use the existing prefix.

to select CARD.

2. Press (SAVE ) or (RECALL). If INTERNAL is underlined, press

3. Press ¢ . Use the knob to highlight the display image data

to be retrieved.

4. Press LO

Note The intensity of some screen items may differ if the window configuration of
the current spectrum analyzer state does not match the recalled display image.

d This will not affect the ability to copy the screen.

Display image data can also be recalled by specifying the prefix and the register number:

1. Press (RECALL). If INTERNAL is underlined, press T to select CARD.

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

5-14  Using Analyzer Features



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.

If you do not specify a prefix, the limit line table will be saved with a file name consisting of
I_(register number). A table of amplitude correction factors will be saved with a file name
consisting of a_(register number).

2. When saving tables, set up the table to be stored. See “Using the Limit{-Line Functions” or
“Using Amplitude Correction Functions” for more information about entering data.

3. Press If INTERNAL is underlined, pres o select CARD. Press

Press either to save limit-line tables, or A to save amplitude-
correction factors. REGISTER # and PREFIX= are displayed on the spectrum analyzer
display.

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

The data is saved with a file name consisting of & “1” (Tor Hmit-line tables) or “a” (for
amplitude-correction factors), the prefix that was entered, an underscore (U}, and the
register number.

To Recall Limit-Line Tables or Amplitude Correction Factors

L use to enter the prefix, or use the existing prefix.

2. press (RECALL). If INTERNAL is underlined, press o select CARD.

3. Press 0 access the menu with |

4. Press either L to recall a limit-line table, or
amplitude-correction factors.

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

under and then press (ENTER}.

Note If [ : is used to recall limit-line files or amplitude-correction factor
files, the traces are set to the store-blank mode. Press (TRACE),
to view trace A data, or press (PRESET ).
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Saving and Recalling Programs with a Memory Card

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

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

Note saves an image of the spectrum analyzer memory. This
means a program cannot be saved selectively if seve
d in the spectrum analyzer memory at the time. Use ¢

L 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 spectrum analyzer memory onto the memory card.

To Save a Program

L. press {CONFIG} or (DISPLAY), then
existing prefix,

to enter a new prefix or change the

If you do not specify a prefix, the program will be saved with a file name consisting of
d_(register number),

2. Press (3AVE). If INTERNAL is underlined, press INTERN

' to select CARD.

3. Press . REGISTER # and PREFIX= are displayed on the spectrum 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.

To Recall a Program

L. press (SAvE]} or (RECALL). If INTERNAL is underlined, press
(CARD is underlined when the memory card is selected).

Tabie 5-3 summarizes the functions when saving and recalling data to and from the memory
card.
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Table 5-3. Save and Recall Functions Using Memory Card

Operation Screen File Name Register Key Sequence
Title Range
Available? . 4
save state No s(current prefix) Prefix + regisier
_(register #)  register # < #) '
8 characters
recall state No s(current prefix) Prefix + (RECALL) €.
~(register #)  register # < (register #) ENTER)*
8 characters
save {race Yes t{current prefix) Prefix + (SAVE):
(register #)  register # < (
8 characters .
recall trace Yes t(current prefix) Prefix + (RECALL)
(register #)  register # < (
8 characters .
save display Yest i(current prefix) Prefix + i
image (register #)  register # < (regist
8 characters
recall display Yest i{current prefix) Prefix + (RECALL)
image _(register #)  register # < (register
8 characters
save limit line No Kcurrent prefix) Prefix + (SAVE)
table (register #)  register # < %
8 characters ENTER)
recall limit line No Ycurrent prefix) Prefix +
table {register #) register # <  pigy (register #)
8 characters ['""'""]éNTER
save amplitude No afcurrent prefix) Prefix + (SAVE)
correction _(register #) register # < ¢ register #) (ENTER) -
factors 8 characters (reg ) (ENTER)
recall No a(current prefix) Prefix + (RECALL)
amplitude (register #)  register # < ¢ register #) (ENTER)*
correction 8 characters (reg ) ENTER)
factors
save DLP No d(current prefix) Prefix + :
_(register #)  register # < (register #)
8 characters
recall DLP No d{current prefix) Prefix + (RECALL) C register
(register #)  register # < #) (ENTER)*

8 characters

alling a file uses the key sequence: (RECALL),
, use the knob to highlight the desired file, then
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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/or
lower limit line can be displayed. Every measurement sweep of {race 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. Figure 5-4 shows a sample
limit-line display.

Limit lines are constructed from a table of frequency and amplitude coordinate pairs. Limit
line segments are created by connecting these points, Everything except the segment length is
defined by the entry for its beginning point. There are several different ways of entering the
frequency/amplitude pairs. These are described in the following section.

Note Limit lines can only by created and edited from the front panel in the format
of limit line tables. Limif lines that are in a trace format can only be created
# using remote commands or & down-loadable program. See HP 8590 D-Series
and E-Series Specirum Analyzer Programmer’s Guide for more information.

Though coordinates of frequency and amplitude are used most often, limit line data can also be
entered in terms of time and amplitude. Use the £ softkey, to underline the
desired choice of either frequency or time parame TS édﬁ is the default selection. If
TIME is selected 8 - will replace ; in the Edit Limit menus.

This section provides an overview of limit lines, a procedure for creafing a sample 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 6 for more information on a specific
limit-line function.

Procedure for Creating an Upper Limit Line

This procedure demonstrates how to create a sample upper limit line for the CAL OUT signal
and activate testing. Detailed descriptions of the limit-line functions follow this procedure.

1. Press (PRESET).
Z. Set the center frequency and span by pressing (FREQUENCY]), 300 (MHz), and
(EEA), 500 ().

3. Connect the spectrum analyzer’s CAL OUT and INPUT 50 @ on the spectrum analyzer
using an appropriate cable. {The calibration signal is used as the “test” signal for this
demonstration.)

Note If the a.mphtude units are anything other than dBm at this time, change

i m forr 's demonstration. Press (AMPLITUDE),

4. Press (DISPLAY),

to access the Hmit-line menus.
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Figure 5-4. Typical Limit-Line Display

Item Description of Items in
Figare 5-4
Upper limit line
2 Lower limit line
Screen message

5. Press to create an upper limit line.

The table defauits to frequency parameters, the second column should be labeled
START_FREQ. If it is labeled START_TIME, press

Press o that FRQ is underlined. L
specifies that the limit line parameters be entered in either frequency or time.

Then press

Note To clear an existing limit-line table, press M

# two times.
After pressing

press key again to purge data will appear. Pressing _
time purges the limit-line table. turns Hmit-line testing off (if it is on),
but does not clear an existing limit-line table.
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6. Press o edit or create an upper limit line,

7. The table defaults to fixed parameters, the upper right corner of the table should

be labeled FIXED. If it is labeled RELATIVE, press

so that FIX is underlined. specnﬁes whether or not
ine is relative to the spectrum ana,}yzer § center frequency and reference-level

the limi
settings,

When time parameters are used, the RELATIVE format only affects the amplitude part of
the coordinate pairs. The time parameters are always fixed beginning at the left edge of
the graticule,

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 MHz 60 ~dBm

Note The coordinates for the second point must be entered before the first and
§ limit-line segment is displayed.

9. Enter the second limit-line segment by pressing the following keys: 250 MHz 60 —dBm

Note Table entries can be edited if you make a mistake. To edif an existing
6 segment, use . to specify the segment, Use

to specify the column you wish to edit,

10. Specify the third limit-line segment by pressing the following keys: 400 MHz 15 —dBm

You may notice that the end coordinate of segmeni three is drawn to a point off the top of
the spectrum analyzer display. This assures that no trace data beyond the end of the limit
line will cause the test to fail.

11, Specify the fourth limit-line segment by pressing the following keys: 600 MHz 15 —dBm

Since the limit line in this procedure has only four segments specified, the frequency
value of segment four {the last segment) is sef to 600 MHz, which is greater than the stop
frequency of the display.
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Figure 5-5. The Completed Limit-Line Table

12. Press hen all the segments have been entered.

13. 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,

14. Disconnect the CAL OUT from the spectrum analyzer INPUT 50GQ. LIMIT PASS is displayed
since no signal exceeds the limit line.

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

Edit:ing,' Creating, or Viewing a Limit-Line
Pressing (DISPLAY]), then accesses the softkey menus used for creating a limit line.

to edit an existing limi¢{-line table or. If no limit-line table currently exists

i and create a new one, press
wo times to clear the exmtmg

Note After pressing he first time, the message If you are sure,
 press key again to purge data will appear. Pressing P! _a second
time purges the limit-line table. (PRESET) turns limit- line te it is on},

but does not clear an existing limit-line table,
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Selecting the Type of Limit-Line Table

LIMITS FRQ TINME key selects the type of limit line parameters. Parameters can
be en red ney/amplitude coordinates, or as time/amplitude coordinates. Use
- key, to underline the desired choice of either frequency or time

parameters Frequenc'y is the defauit selection. If TIME is selected will replace

in the Edit Limit menus.

The second column of the limit line table is labeled START_ FREQ when frequency is selected.
It is labeled START_TIME when time is selected.

The 55 RE ey seiects the type of limit line. There are two types of limit lines:
fixed 2 xed limit ines contain only absolute ampiitude and frequency {or time)
values. Relative hmlt lines consist of frequency vatues that are referenced to the spectrum
analyzer’s center frequency and amplitude values that are relative to the analyzer’s reference
level. The relative setting does not affect time values. They always begin at the left edge of
the graticule,

As an example fixed versus relative limit lines, 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
spectrum 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-tine segment at 1.6 GHz. If the amplitude component of a relative limit-line segment is
—10 dB and the spectrum analyzer’s reference level is —15 dB, then —10 dB is added to the
reference-level value and the amplitude component of the limit line will be at ~25 dB.

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 are modified by the current
center frequency and reference level settings to keep the limit line in the same position on the
spectrum analyzer.

Selecting the Limit-Line Table Format

Press - 0 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, or both an upper and a lower limit line. If you want both lower limit lines, then
the characteristies of the limit lines being entered affect your choice of using the upper/lower
or mid/delia functions.

The four limit-line table formats are described below:

m The upper limit-line table format is accessed by Ee . With the upper limit-line
table format, the coordinates of only the upper limit line are displayed for editing; 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 With the lower limit-line
table format, the coordinates of only the lower limit hne are displayed for editing; 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 coordinaies from upper limit-line table entries.
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» The upper and lower limit-line table format is accessed by I .. With the apper
and lower limit-line table format, the upper and lower limit-line coordinates can be entered
at the same time: the frequency (or time), upper amplitude, lower amplitude, and type
are specified. The frequency (or time) and upper amplitude comprise the coordinate point
for the upper limit line; the frequency (or time) and lower amplitude value comprise the
coordinate poini 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.

B The mid/delta limit-line table format is accessed by . 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 middie amplitude value with a deita:
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 {or time) and the
mid-amplitude plus the delta comprise the upper limit line; the {requency (or time) 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 Editing a limit line table can be done using a different format than the one that
# was used for creating it.

Selecting the Segment Number

Pressing S} specifies the segment number to be entered or edited. Limit lines
are created ¥ emermg requency or time values and amplitude values into a limit-line table.
The frequency/time and amplitude values specify a coordinate point from which 2 limit-line
segment is drawn. The coordinate point is the lowest frequency or time point of the line
segment, Limit lines are constructed from left to right. The segment is defined by its beginning
point. See Figure 5-6,

Note Up to 20 segments can be specified for an upper or lower limit-line table,
When entering a limit-line segment, the frequency/time and amplitude values
will be listed as asterisks (##%) until new values are entered. The new segment

will be listed last until both the frequency {or time) and the amplitude values
have been entered. Once the frequency/time and an amplitude value are
entered, the segment will be sorted into the limit-line table according to
frequency or time,
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Figure 5-6. Limit-Line Segments

Item Deseription of Items in Figure 56

et

Frequency and amplitude coordinate that starts the first segment.
First segment.

Second segment,

Freguency and ampiitude 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.

Frequency and amplitude coordinate that starts the sixth segment.
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[
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F‘requency and ampiitude coordinate that starts the second segment.

Seiectmg the Frequency or Time Coordinate

Press 8 , then enter a frequency value, or press | 8
value, for the egment Regardless of the table format, a frequen V.
specified.

puldde

. and enter g time
coordinate must be

Note Limit line coordinates may be entered in t

amplitude, or time and amplitude. Press E. I
d choice of either frequency or time has be seie

has been selected as the limit line parameter |
SE in the Edit Limit menus,

ither quency and
ntil the desired
ed). If TIME

will replace
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Selecting the Amplitude Coordinate

In the previous procedure, pressmg
specified the amplitude coordinate fo
how the amplitude values are tfreated:

upper

m With the upper limit-line table format, one amplitude component (representing an upper
limit-line segment) is specified per frequency/time component. The amplitude value is

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

m With the lower Hmit-line table format, one amplitude component {representing a lower
limit-line segment) is s ecified per frequency/time component. The amplitude value is
entered by pressing entering an amplitude value, and pressing a units
key.

s With the upper/lower limit-line table format, two amplitude components {one each for the
upper and lower limit-line segments) can be specified per frequency or time component.
It is not necessary to specify both an upper and a lower amplitude value. Specifying only
upper amplitude values results in an upper limit line, but not a lower limit line. Omitting
an amplitude point on one limit line does not imit line, The amplitude
of the upper limit line is entered by pressing £ entering an amplitude
val nd pressi

entering an amplitude value, and pressing a units key.

m 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
ered, the devi

entered by pressing 8 entering an amplitude value, and pressing a units

key.

ion defaults to zero. The middle amplitude value is entered by pressing
entering an amplitude value, and pressing a units key. The deviation is

) and then entering an amplitude value,
- line. The limit-line ¢able formats dictate

a units key. The amphtudé of the lower limit line is entered by pressing

Note Frequency or amplitude values that are not within the limit-line range will

6 be modified. For example, a frequency value of 60 GHz will be modified to
30 GHz.

Selecting the Segment Type

Press | £ then
type determines how to connect the coordinate 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, vertical, sloped, or a single point. The three segment types are:

1. Flat draws a zero-slope line between the coordinate point of the current segment and the

to specify the segment type. The segment

coordinate point of the next segment, producing limit-line values equal in amplitude for all
frequencies or times 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 5-7.
2. 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.

3. Point specifies a lmit value for the coordinate point. It specifies a limit at a single frequency
or time, and for no other frequency/time points. 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 lmit line, a point segment is indicated by a line drawn from the coordinate point,
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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 5-7 demonstrates the different segment types.
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Figure 5-7. Segment Types

Item Segment Types

1 Flat {(upper limit lne)
Slope {upper limit line)
Point (upper Hmit line)
Point fiower limit line)
Stope (lower limit line}
Flat (fower limit line)

(oI S A U I V]

Completing Table Entry and Activating Limit-Line Testing

Pressing lanks the limit-line table from the screen and accesses the menu with

and softkeys,

Pressing urns the limit-line testing on and off.

Pressing {Y) turns the limit lines display on. Pressing

(N} turns the limit ines display off. Pressing
{AUTO) sets the limit line display to match the limit line test function. With AUTO underlined
the limit lines are only displayed when limif line testing is turned on.
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Saving or Becalling Limit-Line Tables

Pressing {(DiSPLAY) then L

softkey functions provide an easy way to save or recall current limit-line tables.
saves the current limit-line tables in the current mass storage device {either spectr
memory or a memory card). To determine the current mass storage device, press

ACCESIES

If MAX REG # appears on the spectrum analyzer display, the current mass storage device is
analyzer memory. If PREFIX= is displayed, the memory card is the mass storage device. Enter
a register number, then press to save the current limit-line table in the current mass
storage location.

ecalls limit-line tables from the current mass storage device (either spectrum
memory or a memory card). To determine the current mass storage device, press

If MAX REG # appears on the spectrum analyzer dispiay, the current mass
storage device is analyzer memory. If PREFIX= is displayed, the memory card is the mass
storage device. To recall a limit line, enter the register number that the limit-line table was
saved under, then press (ENTER). When recalling a limit line from the memory card, it is

he current prefix matches 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 a sample of upper and lower limit lines. The CAL OUT
stgnal is used for the test signal.

1. Press (PRESET ).

2. Since this procedure uses the calibration signal as the test signal, connect the spectrum
analyzer's CAL OUT to the INPUT 60 Q with an appropriate cable,

3. Set the spectrum analyzer conirols as follows:

300 MHz

50 MHz
3 Mliz

4. Press (DiSPLAY) and I

5. At this point you may need to do the following:

to access the limit-line menus.

4. To save the current limit-line table, press g and enter the register number.

Then press (ENTER).

b. To clear an existing limit-line table, and

Tess

Then press two times.

6. (If necessary, press '
0 that FRQ is underlined to seiect the frequency type of limit line, if it
is not already selected.)

7. Press to create upper and lower Hmit lines simultaneously.

8. Press !
limit line (if it is not already selected.)

s0 that FIX is underlined to select the fixed type of

Using Analyzer Features 5-27



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

10. Repeat the above step for the values listed in the following table to complete the limit-line
table. (It is not necessary to repeat the § oftkey for successive entries.)

Segment [ Frequency Upper Lower |Type
Number Amplitude | Amplitade
2 290 MHz | --60dBm | —-75 dBm |Slope
3 295 MHz | -15dBm | -75 dBm |Slope
4 297 MHz | —15dBm | --75 dBm |Slope
5 300 MHz | —15dBm | —29 dBm |Slope
4] 303 MHz —~15dBm | —756 dBm |Slope
7 3056 MHz | ~15dBm | —75 dBm |Slope
8 310 MHz —60 dBm § ~75 dBm |Flat
8 400 MHz —60 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
ﬁ 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.

To edit an existing segment, use . ' to specify the segment. Then use

- to specify the column that you wish

i1. when all values have been entered into the

limit-line table.

12. Press ! so that ON is underlined. LIMIT PASS is displayed on the
spectrum 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,

5.28 Using Analyzer Features



»
REF .0 dBm ATTEN 10 dB

PEAK LMt PASS
LOG
10
a8/

RES BwW
3 MKz

IR

CENTER 300,00 MMz SPAN 50.00 Mhiz
FRES BW 3 MHz VBW 1 MHz SWP 20 msec

pul4ie

Figure 5-8. Upper and Lower Limit-Line Testing

To turn the limit-line testing on and off, use Use

the Hmit-line tables. To remove the limit lines from the display, use
Underlining Y displays the limit lnes, N turns them off, and AUTO displays them if the testing
is turned on or turns them off if testing is turned off.
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Learn About the Analog+ Display Mode (Option 101 only)

The analog+ display mode combines traditional analog display performance with digital display
benefits. Analog+ display mode gives the spectrum analyzer the look and feel of older analog
displays, such as the HP 85588, but it has the added benefit of features common to digital
displays. Display features include:

m Hard-copy output directly to a printer

m Complete marker functionality such as peak search and noise readout

® Screen annotation functions such as title, linear and log scales, and graticule
e Negative peak detector (included with Option 101}

The analog+ display mode is only available on spectrum analyzers with Option 101. (It is
also available with Option 301 which is a combination of Options 101 and 162.) Option 101
also includes a negative peak detector, useful for video modulator balance adjustments and
intermodulation distortion measurements.

The analog+ display mode can be used to view interfering intermodulation products on 2 live
television channel. It can be used to set the residual carrier level and check the linearity

of a video modulator. Refer to Product Note 8590-3, HP part number 5091-2480, for more
information about these measurements.
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Figure 5-9, Analog + Display Mode

Example: Use the analog+ display mode to look at the calibrator signal.

1. Connect the CAL OUT signal to the s analyzer’s INPUT 50Q. Press (PRESET),
‘ ‘ 15 @),

2. Press and (ON) to turn on the analog+ display mode. Use the
knob, step keys, or the data entry keys to change the DOT DENSITY.

3. Press to activate a marker and use the knob to move it.

4. Press (DISPLAY). Then press ﬁ
off.

o underline OFF to turn the analog+ display

Note Limit lines can be used to test data on an analog-+ display, but they cannot be

6 displayed.
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Learn About the Windows Display

The windows display feature is only available on the HP 8581E, HP 8593E, HP 8694E,
HP 8595E, and HP 8596E. Windows dlsplay mode splits the spectrum a:nalyzer display into two
frequency or time displays.

When windows is first turned on, the top window will contain an inactive copy of the previous
display. The lower window will be active and will display a subset of the frequency span of the
upper window. The span of the lower window will be indicated on the upper window by two
vertical lines called zone markers. The zone markers can be moved using the zone center and
zone span softkeys to look at different portions of the upper window span.

The instrument state of the active window can be changed without affecting the state of the
inactive window. The state of the active window will be used as the state of the spectrum
analyzer for sweeping and updating trace data.
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Figure 5-10. Windows Display Mode

Example: Use the windows display format to view the calibrator signal.
L. Connect the CAL OUT signal to the analyzer's INPUT 50Q. Press (PRESET),
(FREQUENCY), 0 (&) 2 @)

2. Turn on the windows display by pressing the WINDOWS key. The active

indicated by 2 solid line around the display, rather than a broken line. Press 7
use the knob or step keys to move the zone to include one of the harmonics. Notice that
the span marked by the zone markers in the upper window is shown as a full display in the
lower window.

Note The upper window is not active so the trace is not updated, though the
zone position is updated. The upper window must be activated by pressing
# WINDOWS to update the trace data.

3. Press | | The spectrum analyzer identifies the first signal te the right of the
zone and moves the zone so that it is centered around the new signal.

and use the knob, step keys, or the data entry keys to change the zone
wo signals. If the lower window is active you will notice that the span
changes corresponding to the changes in the zone marked on the upper window. (If the
lower window is not active press WINDOWS to make it active.)
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5. Press and observe the movement of the zone and the

cha.ngés in the lower window.

6. Press WINDOWS (ZOGOM). Now a full-sized display of the lower window will be displayed.
Notice the increase in the displayed annotation.

7. Pressing WINDOWS activates the upper window. A full- sized display of it will be
shown, and the inactive lower window will not be displayed. Press WINDOWS again
to activage the lower window and display it again. Notice that the zone markers can be
used to tell which window is active and being displayed while in the zoom state.

8. Press WINDOWS to return to the dual windows display. The lower window will still
be active.

9. Press }
window

10. Pressing WINDOWS at this point turns the windows display format on again with the
current display as the new upper window. A new lower window will be generated based
on the zone in the upper window.

¥ and the spectrum analyzer returns to normal operation with the active
pectrum analyzer state,

Note Markers and limit lines can be used in both windows, but they must be turned
on independently in each window. The current limit lines will be common to
d both windows.
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Learn How to Enter Amplitude Correction Factors

This section provides an overview of ampiitude correction, a procedure for creating
amplitude-correction data, and descriptions of the amplitude-correction functions. Refer
10 “Key Descriptions” in Chapter 86 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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Figure 5-11, Amplitude-Correction Display

Ttemn Desceription of Hems in Figure 5-11
1 jIndicates amplitude-correction factors are on.
2 | Amplitude corrections ON.
3 | Amplitude corrections OFF.
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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
# amplitude-correction data. Disconnect any cable on the spectrum analyzer
input.

2. Set the center frequency to 300 MHz and the span to 500 MHz by pressing:

(FREQUENCY] 300 (Mtz)
500

3. Press (CAL), B

amplitude-correction menus,

4. ‘:; o access the editing menus for amplitude-correction factors.

5. o clear any existing amplitude-correction data, press :
consecuiively.

two times

Note After pressing the first time, the message If you are sure,

press key again to purge data will appear. Pressing
second time erases the amplitude-correction data.

6. Specify the first amplitude-correction point by pressing the following keys:
g

50 {(MHz)
12

7. Specify the second amplitude-correction point by pressing the following keys:

250
10

Note Table entries can be edited if you make a mistake. To edit an existin
ﬁ point, use £ E to specify the point. Then use §

o specify the entry that you wish to edit.

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

300 (@) 15 (7)
350 () 22 (e
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Figure 5-12, Completed Amplitude-Correction Table

NE when all the points have been entered.

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

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

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

ntil B is selected

)

ntil OFF is selected
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Amplitude-Correction Functions

This section describes the amplitude-correction functions in the order they are usually used.
Editing or Viewing the Amplitude-Correction Tables

Pressing (CAL), P

menus for creating an amplitude-correction table.

accesses the softkey

Note turns amplitude-correction factors off (if it is on), but does not clear an
existing amplitude-correction table. Use PUI L to clear an existing
# amplitude-correction table.

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

two times consecutively clears an existing amplitude-correction table,

Pressing PURGE

Selecting the Amplitude-Correction Point

Pressing pecifies 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 b-13. Up to 79 points can be specified for the amplitude-corrections table,
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Figure 5-13. Amplitude-Correction Points

Item Description of Items in Figure 5-13
Frequencies below first point use first amplitude level.

First segment interpolated with the 10 dB amplitude level,
Frequency and amplitude coordinate that starts the second segment.
Third segment interpolated with the —10 dB amplitude level.
Frequency and amplitude coordinate that starts the fourth segment.

Gt o 03 DD e
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Selecting the Frequency Coordinate

then enter a frequency value for the point.

Note Only two entries per frequency are used. If more points with the same
frequency are entered, only the first and last eniries are used. All other
# amplitude values are ignored. See Figure b-13 for an example of two entries at
the same frequency.
Note When entering amplitude-correction data, the frequency and amplitude
values will be listed as asterisks (***} until new values are entered. Once the
# frequency value is entered, the segment is immediately sorted into the table
according to this value.

Selecting the Amplitude Coordinate

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
# example, a frequency value of 60 GHz will be modified to 30 GHz.

Completing Table Entry and Activating Amplitude Corrections

Pressing
menu with

Pressing .

under the (DISPLAY) key accesses B
These softkey functions provzde an easy way to save or recan current ampl;mde correction

layed, the memory card is
to change the current mass

R, enter a register number, then press (ENTER] Lo save the
n spectrum analyzer memory or on the memory card.

storage device.) Press
current amplitude- correc

If MAX REG # appears on the spectrum analyzer display, the current
mass storage device is analyzer memory. If PREFIX= is displayed, the memory card is the
mass storage device, (Press (SAVE) or (RECALL), | to change the current mass
storage device.} When recalling an amplitude- -correction table from the memory card, it is
necessary that the current prefix match the prefix that the table was originally’ stored with.

Use Chan o change the current prefix. To recall an amplitude-correction table,
enter the regaster number that the table was saved under, then press (ENTER).

Using Analyzer Features 5.37



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 spectrum analyzer
{Options 021 or 023 only). The external keyboard allows a convenient way to enter screen
titles and remote programming commands directly into the spectrum analyzer or to access the
softkey functions. Detailed information on using the external keyboard can be found in the
HP 8590 D-Series and E-Series Spectrum Analyzer Programmer’s Guide.

Options 021 or 023 provide the capability to control your spectrum 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 spectrum analyzer as follows:

Table 5-8. External Keyboard Functions

Key Description
Fi1—F6 Softkeys 1 through 6 (respectively) of the current analyzer menu.
Y Enter prefix mode.
F8 Enter remote commands mode.
F9 Accesses the menu.
F10 Accesses the TREnt.
F11 Accesses the menu.
Fi2 Retrieves the present screen title for editing.
Accesses the enter title mode,
Copies .the analyzer screen display to the active copy device,
Accesses the DLP Editor and redefines F7—F12,
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Tabile 5-8. External Keyboard Functions {continued)

Key Description
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.

(ALT){DELETE)* |Clears the keyboard line,
(CTRL}{DELETE)* | Clears to end of line.

Moves the cursor to the left,

Moves the cursor to the right.

Moves from later items to carlier items in the recall buffer.

BE -

Moves from earlier items to later items in the recall buffer.

(ETRU(C)* End-of-text.

(ETROHT)* Line feed.

(CTRUH M)* Carriage return.

(N )* Turns on inverse video.

(TR O Turns enhancements (inverse video, underlining) off.

CTRLH P )* Turns on underlining.
CiRLH) * - |Escape.

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

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

SCROLL LOCK and NUM LOCK are fixed and cannot be changed. Pressing displays
the keyhoard mode on the spectrum analyzer screen. The analyzer will not recognize 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 (4} or () 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 maode, 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.
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Using the External Keyboard

The following three exampie 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. More detailed information on using the external
keyboard is found in the HP 8590 D-Series and E-Sertes Spectrum Analyzer Programmer’s
Guide.,

External Keyboard Instaliation

1. Turn off the spectrum analyzer.

Caution The spectrum 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.

2. Connect an HP C1405A 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 & screen title, programming
commands, or a prefix.

To Enter a Screen Title

Refer to the HP 8590 D-Series and E-Series Spectrum Analyzer Programmer’s Guide for more
information.

1. Press to enter the title mode.

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

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

Note To view more than 31 characters per line, turn off th

# pressing the following keys: (CONFiG), ‘T

display by
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To Enter Programming Commands

Refer to the HP 8590 D-Series and E-Series Spectrum Analyzer Programiner’s Guide for more
information. '

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

Note Unilike entering a remote programming command using an external controller,
entering the remote programming commands with the external keyboard does
d not require including the spectrum 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 vig the external controller as: QUTPUT 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 spectrum analyzer remains in command mode. To return to the title
entry mode, press {on the external keyboard),
To Enter a Prefix

Refer to the HP 8590 D-Series and E-Series Spectrum Analyzer Programmer’s Guide for more
information.

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.

Using Analyzer Features 541






Key Descriptions

This chapter describes functions and controls of the spectrum analyzer. The front-panel keys
and softkey functions are listed alphabetically followed by a complete and detailed description.

Brief descriptions for service functions have also been included in this chapter. However,
for more detailed descriptions and information about the use of each function, refer to the
respective service guide for your instrument. A listing of all service calibration and service
diagnostic functions has been provided in the following “Service Functions” section.

Al softkeys and their relationship to the frbnt—pa,nel keys are shown in Chapter 7, “Key
Menus,”-
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Service Functions

Two types of functions are available for service use only:
W Service calibration functions.

m 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 Service Guide for your instrument.

Service documentation can be obtained by ordering Option 815 through your HP Sales
and Service office. Option 915 is described in more detail under Chapter 8 “Options and
Accessories” in this manual.

Service Calibration Functions

: accesses the following service calibration softkeys:
(HP 8592D, HP 8583E, HP 8595E, or HP 8596 only)

(HP 8590D Option 013, HP 8591E, HP 8593E, HP 8594E, HP 8505E,
or IIP 8596E only)

Service Diagnostic Functions

A g accesses the following diagnostic softkeys:

{HP 8530D or HP 8591E with Option 010 or 011 only)

(HP 8590D or HP 8591E only)
(HP 8590D or HP 8591E only)
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(Option 102 or 103 only)
(Option 102 or 103 only)

(HP 8581E, HP 8593E, HP 8594E, HP 8595E, HP 8596E, or HP 8580D

Option 013)

(HP 8591E, HP 8593E, HP 8594E, HP 8595E, HP 8596E, or HP 8590D

Option 013)

(HP 8592D, HP 8593E, HP 8595E, or HP 8586E only)

(HP 8592D, HP 8593E, HP 8595E, or HP 8586E only)

(Option 103 only)
{Option 103 only)
(Option 103 only)
{Option 103 only)

(HIP 8592D, HP 8593E, HP 8595, or HP 8596E only)

(HP 8592D, HP 8503E, HP 8595E, or HP 8596E only)

(HP 8592D, HP 8593E, HP 8595E, or HP 8596E only)

(HP 8592D, HP 8593E, HP 8595, or HP 8596E only)
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Analyzer Functions

determines the percent of amplitude modulation of the largest displayed
signal and its two sidebands. The sidebands are assumed to be entirely from
amplitude modulation. If there are differences in the sideband amplitude, the
larger value is used. The measurement runs continuously, re-executing at the
end of each sweep.

All three signal must be displayed. The frequency spacing of the sideband
signals must be the same within the span accuracy of the measurement.
All of the signals must be greater than the PEAK EXCURSION above the
THRESHOLD. The amplitude scale may be either linear or logarithmic.

Front-Panel Key Access:

turns off the spectrum analyzer phase locking. The counter is turned off so
frequency correction is no longer done at the start of each sweep. Turning the
phase locking off increases measurement speed, but it decreases frequency
accuracy. This is a service diagnostic function and is for service use.
Front-Panel Key Access:

displays the ocutput of the +10 V reference from the A7 Analog Interface
assembly as a horizontal line at the fop graticule, This is a service diagnostic
function and is for service use only.

Front-Panel Key Access:

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.

Front-Panel Key Access:

displays the output of the 2 V reference produced on the Al6 Processor/Video
assembly as a horizontal line at the top graticule. This is a service diagnostic
function and is for service use only.

Front-Panel Key Access:

HP 8592D, HP 8593E, HP 8595E, and HP 8596E only.
locks onto harmonic band (. Harmonic band 0 uses low-pass filtering instead of
bandpass preselection. It has a specified tuning range of 0 to 2.9 GHz,

Front-Panel Key Access: {(FREQUENCY

HP 8582D, HP 8593E, HP 8595F, and HP 8596E only.

locks onto harmonic band 1. Harmonic band 1 is preselected and has a
specified tuning range of 2.75 GHz to 6.5 GHz.

Front-Panel Key Access:

HP 85820, HP 8583k, and HP 8596F only.

locks onto harmonic band 2. Harmonic band 2 is preselected and has a
specified tuning range of 6.0 to 12.8 GHz.

Front-Panel Key Access:

HP 85920 and HP 8593E only.
locks onto harmonic band 3. Harmonic band 3 is preselected and has a
specified tuning range of 12.4 to 19.4 GHz.

Front-Panel Key Access:

6-4 Key Descriptions



HP 8592D and HP 8593F only.
locks onto harmonic band 4. Harmonic band 4 is preselecied and has 2
specified tuning range of 19.1 to 22 GHz.

Front-Panel Key Access:

allows a 6 dB resclution bandwidth of 9 kHz. This bandwidth is useful when
performing electromagnetic interference (EMI) measurements.
Front-Panel Key Access:

allows a 6 dB resolution bandwidth of 120 kHz. This bandwidth is useful when
performing electromagnetic interference (EMI) measurements.
Front-Panel Key Access:

For Option 130 only.

allows a 6 dB resolution bandwidth of 200 Hz. This bandwidth is useful when
performing electromagnetic interference (EMI) measurements.

Front-Panel Key Access:

exchanges the contents of the trace A register with the trace B register and
puts trace A in view mode.

Front-Panel Key Access:

when ON 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
undertined. The A-B — A and B—DL — B functions are math functions.
Unlike operations on dBm units, math funetions 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 8G00 vertical
points with the value of 8000 being equal 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 amphtude values of —~40 dBm, the result of the A — B — A function
would be —10.004 dBm if dBm units 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).

Front-Panel Key Access:

copies trace A into trace C.
Front-Panel Key Access:

accesses the softkey menu for selecting screen title characters A through F,
Front-Panel Key Access: (CAL), {CONFIG), (DISPLAY), (RECALL), or (SAVE)
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For HP 8592D only.

allows you to exit the correct-to-comb routine if you do not wish to add an
offset frequency. Pressing ABORT returns you to the auxiliary control softkey
ment.

Front-Panel Key Access:

For Option 103 only.

displays the quasi-peak amplitude value of the marker. See the HP 8591E,
HP 8593E, HP B594E, HP 85895E, or HP 8596E Option 103 supplement
documentation for more information.

Front-Panel Key Access:

turns the adjacent channel power graph ON or OFF. With ACPGRAPH ON,
the ACP ratio graph is calcuiated and displayed and the numeric results are
not displayed. The value of the ACP ratio is displayed at the selected marker
frequency offset from the center frequency. This graph fun fter

doing an adjacent channel power measurement with the 4D

AL & 1 softkeys.
Front-Panel Key Access:

measures the power leakage into the adjacent channels and calculates the
adjacent channel power ratio of both the upper and lower channels, with
respect to the total power. The total power of the carrier is displayed. The
adjacent channel power ratios of both channels are also displayed and the
larger number is marked with a A. (Vertical lines on the display indicate the
bandwidth edges of the three different channels being measured.)

The measurement can be made o
at the end of each sweep. {(See ]
measurement stops and the specﬁrum an
when other measurement funections are activated.

The center frequency must be set to the intended carrier frequency and the
reference level set to optimize the displayed signal. The channel bandwidth
and channel spacing must be entered by the user. If PARAM AUTO is selected
(s0 AUTO is underlined), other spectrum analyzer settings will then be coupled
and set automatically. The adjacent channel power measurement responds to
signals like an rms power measurement. This means that the measurement of
the total channel power and the adjacent channel power ratios are accurately
reported, whether the transmitted signal contains tones, noise, or both. If
PARAM AUTO is selected the parameters of the instrument state are set for a
valid measurement., When using PARAM MAN, the following conditions must
be maintained to make a valid rms measurement. If these conditions are not
met, errors of up to ~2.5 dB can occur for noise-like signals.

m Video bandwidth is at least 10 times the resol
m Detector mode is sample (SMP). {You can use
detector mode.)

Resolution bandwidth is iess than or equal to 100 kHz.
Video averaging is OFF.

Neither MAX HOLD nor MIN HOLD trace mode is selected.

h,

to select the

Front-Panel Key Access:
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measures the power leakage into the adiacent channels and calculates the
adjacent channel power ratio of bQ‘ h th channels, with

respect to the reference channel. has an extended

dynamic range compared with AN POWER
measured by taking two different sweeps with different reference levels and
combining the trace data. The displayed dynamic range is 104 dB and the log
scale is set to 13 dB/ division.

The total power of the channel is displayed. The adjacent channel power ratios
of both channels are also displayed and the larger number is marked with a A,
(Vertical lines on the display indicate the six edges of the upper, lower, and
reference channels being measured.)

The measurement stops and the spectrum analyzer is returned to its prior state
when other measurement functions are activated.

The center frequency must be set to the intended carrier frequency and the
reference level set to optimize the displayed signal. The channel bandwidth
and channel spacing must be entered by the user. If PARAM AUTO is selected
{so AUTO is underlined), other spectrum analyzer setiings will then be coupled
and set automatically. The adjacent channel power measurement is an rms
measurement. This means that the measurement of the total channel power
and the adjacent channel power ratios are accurately reported, whether the
transmitted signal contains tones, noise, or both, IFF PARAM AUTO is selected
the parameters of the instrument state are set for a valid measurement. When
using PARAM MAN, the following conditions must be maintained {o make a
valid rms measurement.:

= Video bandwidth is at least 10 times the resolution handwid
» Detector mode is sample (SMP). (You can use D
detector mode.)

Resolution bandwidth is less than or equal to 100 kHz.
Video averaging is OFF.

Neither MAX HOLD nor MIN HOLD trace mode is selected.

Front-Panel Key Access:

HP 8593E, HP 8594F, HP 8595E, or HP 85936E with Option 010 only.
activates internal (INT) leveling or external (EXT) leveling.

Front-Panel Key Access:
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HPF 8590D or HP 8591F with Option 010 or 011 only.

activates the automatic leveling control (ALC) function for internal (INT)
leveling or external (XTAL or MTR) leveling. The external leveling input
(located on the rear panel of the spectrum analyzer) can be used with a
power meter or crystal that has a positive or negative voltage output. See
specifications and characteristics in your calibration guide 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,

Front-Panel Key Access:

HP 8590D or HP 8591F 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.
Refer to the service guide for more information.

Front-Panel Key Access:

Requires Option 003 for an HP 8590D or HP 8592D,

saves all the downloadable programs and key definitions that are in spectrum
analyzer memory onto the memory card. If the downloadable program was
stored using a prefix, the file name for the downloadable program consisis of
d(prefix). (register number). If no prefix was specified, the datg is stored with
the file name d_{register number).

Front-Panel Key Access:

accessed by {CAL). accesses the menus for entering and editing the

current amplitude-correction factors.
Front-Panel Key Access:

when accessed by (SAVE), AM

COR: stores the current amplitude-correction
Tactors table in spectrum analyzer memory or on the memory card.

When accessed by (RECALL), ‘AMP CBR recalls the amplitude-correction
factors table from either spectrum 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 “To Save

a Limit-Line Tabie or Amplitude Correction Factors” in Chapter 5 for more.
infoermation. '

ion-factor memory-card files can be catalogued using

Ampli
Front-Panel Key Access: (RECALL) or [SAVE)

turns the current amplitude-correction factors on or off,
Front-Panel Key Access:
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AMPLITUDE

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 8593E, HP 8594E, HP 8595E, or HP 8506E,
pressing accesses the preselector peaking and preselector default
fanctions also.

accesses the softkeys that ch
be changed by pressing dBm, d8mV, dB
Front-Panel Key Access:

For the HP 8591E, HP 8593E, HP 8594F, HP 8595E, or HP 8596E only.
Reguires Option 101 or 301.

turns on the analog+ display mode. This is a digital implementation of an
analog display, combining the advantages of both types of displays. The display
is made up of 401 horizontal points or trace elements. In the analog+ display
mode each trace element can display from 1 to 40 dots, or measurements,
Pressing makes dot density the active function. The dot
density function sets the desired number of measurements per trace element,
Fach dot requires an additional analog-to-digital conversion for each trace
element, so the sweep time can limit the actual number of dots available,
Lengthening the sweep time can increase the actual dot density.

Markers and marker functions as well as the screen text and title capabilities
of a digital display are available along with the analog type trace information.
Some functions are not available with analog+ display mode. See Table 6-1 for
a list of functions that are not available with analog+ displays. If a trace is
blanked while using an analog+ display, the data is permanently blanked and
cannot be recalled, even if you use the view function,

The copy function can be used to provide a printout of the display. It must be
a printer and not a plotter. After using other functions, press

to return to the dot density function.

S

Limit lines can be used to test data in an analog+ display, but they cannot be
displayed.
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Table 6-1.
Commands Not Available with Analog + Operation
Command Description

exchanges trace A and trace B

puts the difference between trace A and trace B into trace A

puts the difference between trace B and the display line in trace B

initially erases trace B and then displays it continueously

initially erases trace C and then displays it continuously

turns AM or FM demodulation on and off

changes zero span data 1o the frequency domain using an FFT

turns the marker counter on and off

stops the analyzer sweep at the marker for the defined of the dwell time
updates trace A with the maximum level at each poins, each sweep
updates trace B with the maximum level at each point, each sweep
updates trace C with the minimuam level at each point, each sweep

the difference between A and B is added tothe display line and put into trace A
‘F: moves the signal closest to the marker to center screen and keeps it centered
finds the highest signal peak, turns on marker track, and activates span
sets a lower boundary io the active trace

starts a routine which adjusts tracking to peak the tracking generator signal
starts a routine which digitally averages display signals and noise

_holds and displays the trace A data when used after blanking trace A

holds and displays the trace B data

holds and displays the trace C data

Front-Panel Key Access:

Option 021 only.
allows you to set the HP-IB address of the spectrum analyzer. The spectrum

analyzer address is set to 18 by pressing

Front-Panel Key Access:

displays the current value of the gain for various functional blocks within
the spectrum analyzer. The gain values will vary depending on the current
spectrum analyzer settings. This is a service diagnostic function and is for
service use only. Refer to the service gaide for more information.
Front-Panel Key Access:

turns the screen annotation on or off, However, softkey annotation will remain
on the screen. The screen annotation may not be required for prints or plots,
or during remote operation. Refer to the H softkey description regarding
softkey annotation.

Front-Panel Key Access:
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For Options 021 and 023 ¢nly. Refer to Chapter 4 of the HP 8590 D-Series and
E-Series Spectrum Analyzer Programmer’s Guide for more information.
starts the DLP editor function and allows the highlighted item from the catalog
of spectrum analyzer memory to be appended to the end of the item that is
currently in the spectrum analyzer’s DLP editor memory. If the item to be
appended will not fit in the available memory space, it will not be appended.
Front-Panel Key Access: (RECALL ) or (SAVE)

sets the input attenuation in 10 dB increments. The spectrum analyzer input
attenuator, which is normally coupled (linked) toe the reference level control,
reduces the power level of the spectrum analyzer input signal at the input
mixer. The attenuator is recoupled when AUTO is underlined.

Froni-Panel Key Access: [AMPLITUDE } or (AUTO COUPLE)

Caution To prevent damage to the input mixer, the power level at the input mixer must
not exceed +30 dBm. To prevent signal compression, power at the input 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.

couples the following functions: resolution bandwidth, video bandwidth,
attenuation, sweep time, center-frequency step, video bandwidth, and
video- bandmdth to resolution-bandwidth ratio.

Front-Panel Key Access: {AUTO COUPLE)

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 Sweep time couples to span, resolution bandwidth, and video bandwidth.

m RF attenuation couples to reference level.

m Center frequency step size couples to 16% 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 functions are 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],

couples all coupled functions Hsted.
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AUX CTRL

For Oplion 103 only.

executes a quasi-peak routine. See the HI? 8591E, HP 8593E, HP 8504F,,
HP 8595F, or HP 8596E Option 103 supplemeni documentation for more
information.

Front-Panel Key Access:
accesses the softkey menu used to control the auxiliary outputs and input
The auxiliary outputs are controlled by pressing

< , and The status of the auxiliary input
{control line 1), can be displayed on the spectrum analyzer screen with

Front-Panel Key Access:

accesses the softkey menu used for control of the auxiliary interface
connector,

For the HP 8592D, HP 8593F, and HP 8596E: also accesses the comb
generator function. For Option 102 or 103: accesses demodulation
functions, For Option 010 or 011; it accesses tracking generator functions.

HP 85900 or HP 8591F only.

displays the voltage level present at an unused inpuf 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.

Front-Panel Key Access:

copies trace B into trace C.
Front-Panel Key Access:

exchanges the contents of trace B with trace C and puts trace B in view mode.
Front-Panel Key Access:

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
description for information about math operations.
Front-Panel Key Access: (TRACE)}
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HP 8592D, HP 8593F, HF 8595E, and HP 8596E only.

accesses the harmonic band menu and the band lock function. Selecting
a harmonic band causes the spectrum analyzer to lock onto the specified
harmonic band and automatically select the settings shown in Table 6-2.

Table 6-2.
Center Frequency and Span Settings for Harmonic Bands
Softkey Center Span Description

Frequency
0-2.9 Gz BAND 0 1.45 GHz 2.9 GHz Low-pass filtered, first harmonic mixing.
2.75-6.5 BAND 1 4.638 GHz 3.6 GHz Preselected, first harmonic mixing.
6.0-12.8 BAND 2 * 9.4 GHz 6.8 GHz Preselected, second harmonic mixing.
12.4-10.4 BAND 3 ¢ 15.9 GHz 7 GHz Preselected, third harmonic mixing.
18.1-22 BAND 4 ¢ 20.65 GHz 2.9 GHz Preselected, fourth harmonic mixing.
* Not available with the HP 8595E.
+ Not available with the HP 8595F or HP 8506E.

focks the spectrum 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 spectrum analyzer in a band lock mode, the span is limited
to 3.6 GHz in band 0 and 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,

Front-Panel Key Access:

Option 023 (RS-232 interface) only.

sets the data transmission speed. (Also see the d
The baud rate is set to 1200 by pressing DEF
Front-Panel Key Access:

HP 85900 and HP 8581 F 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.
Front-Panel Key Access:

stores the amplitude data for trace A and removes it from the screen. The
trace A register will not be updated as the spectrum analyzer sweeps.
Front-Panel Key Access:

iption for the key.)
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stores the amplitude data for trace B and removes it from the screen, The
trace B register will not be updated as the spectrum analyzer sweeps.
Front-Panel Key Access:

stores the amplitude data for trace C and removes it from the screen. The
trace C register will not be updated as the spectrum analyzer sweeps.
Front-Panel Key Access:

Heguires Option 003 for an HP 85900 or HP 8582D.

deletes all the files from the memory card. Pressing ] : _
the message: If you are sure, press key again to purge data.

gain if you want to delete all files from the memory card.
Front-Panel Key Access:

HP 85020, HP 8593E, HP 8595E, and HP 8596F only.

underlining ON locks the spectrum analyzer to the lowest frequency band
{local oscillator harmonic number) containing the correct center frequency.
Start and stop frequencies will be changed if necessary. Executing a band lock
limits the spectrum analyzer’s tuning range to the selected harmonic number.
Selecting the softkeys for band O 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 e to another harmonic band, unlock the

- 50 that OFF is underlined.

Front-Panel Key Access:

activates the resolution bandwidth function and accesses the softkeys that
control the bandwidth functions:

(Also see the

- softkey description.)
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CAL,

accesses the softkey menus used for the self-calibration, service-diagnostics,
and service-calibration functions. For more information about self-calibrating
the spectrum analyzer, see “Improving Accuracy with Self-Calibration
Routines” in Chapter 2,

initiates an amplitude self-calibration routine. Connect CAL OUT to the
spectrum analyzer input before pressing . If Option 105 is installed,
remove the cable from the rear panel GATE INPUT before starting the
self-calibration routine.

Note

d amplitude calibration self-calibration routines
softkey function should always be initiated

I the frequency cali
are both used, the

before the {

- softkey function.

Front-Panel Key Access:

retrieves stored self-calibration correction factors from the last calibration
saved using
Front-Panel Key Access:

initiates a frequency self-calibration routine. Connect CAL OUT to the
spectrum analyzer input before pressing . If Option 105 is installed,
remove the cable from the rear panel GATE INPUT before starting the
self-calibration routine.

Front-Panel Key Access:

initiates both the frequency and amplitude self-calibration routines. Connect
CAL OUT to the spectrum analyzer input before pressing ‘
If Option 105 is installed, remove the cable from the rear p
before starting the seif-calibration routine.

Front-Panel Key Access:

HP 8592D, HP 8593F, HP 8595F or HP 8596E only.

adjusts the bias-current DAC setting for the optimum displayed-signal
amplitude. The HP 8592D, HP 8593E, and HP 8596E use the 100 MHz COMB
QUT signal for the test signal. The HP 8595E uses the 300 MHz CAL OUT
signal. This is a service calibration function and is for service use only,
Front-Panel Key Access:

stores the correction factors from the last calibration. The stored correction
factors are automatically retrieved when the spectrum analyzer is turned
on. If correction factors are not stored, they will be retained only until the
spectrum analyzer is turned off. See the description for the |
softkey.

Front-Panel Key Access:

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.

Front-Panel Key Access:

Key Descriptions 6-15



Option 010 or 011 only.

performs absolute amplitude, vernier, and tracking peak self-calibration
routines. (It only performs the tracking peak self-calibration for the HP 8550D
and HP 8591E.) The spectrum analyzer should be amplitude calibrated by
pressing rior to using the CAL TRK GEN function, Connect the
tracking generator cutput to the spectrum analyzer input before pressing

Front-Panel Key Access:

HP 8592D, HP 8593F, HP 8595E, and HP 85936F only.

generates the best slope and offset adjustment fo calibrate the YIG-tuned filter
{YTF) for each harmonic band. Connect COMB OUT to the spectrum analyzer
input before pressing € - on the HP 8592D, HP 8593E, or HP 8596E.
Connect the CAL OUT to specirum analyzer input for an HP 8595E, The
frequency self-calibration routine should be performed before running the CAl
YTF routine,

Front-Pane! Key Access:

Reqguires Option 003 for an HP 85900 or HP 8592D.
accesses the softkey menu that allows you to catalog, format, and delete data
from a memory card.

Front-Panel Key Access:

Kequires Option 003 for an HF 85900 or HP 85921

recalls into spectrum analyzer memory a display image saved on the memory
card. It does not recall the associated instrument state, but the restored
display can be viewed and copied. Before recalling a display that was saved
under a prefix cther than the current prefix, change the current prefix to the
prefix used when the display was saved.

The intensity of some screen items may differ if the current spectrum analyzer
state does not match the state of the recalled image. This will not affect the
spectrum analyzer ability to output a copy of the screen.

It is possible to have more Tunctionality than just viewing and copying a
recalled display image. For example, you can set the spectrum analyzer {o the
identical window configuration as when the display was saved. Then recall
the trace that corresponds to the display image. This will restore the trace
and state information. Finally, you can recall the display image. At this point,
markers and display line can be used to examine the data. If an attempt is
made to update the trace data, the display will be erased and redrawn to
reflect the current instrument stafe,

Pressing & $ an alternate way to load display image from the
memory card into spectrum analyzer memory. See “Saving and Recailing Data
from the Memory Card” in Chapter 5 for more information,

Front-Panel Key Access:

KReguirves Option 003 for an HFP 85900 or HP 8592D.

recalis into the spectrum 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, change the current prefix to the prefix used
when the data was saved. Pressing LOA s an alternate way to load
program data from the memory card into spectrum analyzer memory. See
“Saving and Recalling Data from the Memory Card” in Chapter 5 for more
information. See also the € softkey description,

Front-Panel Key Access: '
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Requires Option 003 jor an HP 8500D or HP 8592D.

recalls i trum analyzer memory a state saved on the memory card.

Iso displays the time and date when the state data was
ecalling 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.

If the windows display mode is being used, the ins{rument state can only be
recalled into the active window.

Pressing s an alternate way to load state data from the memory
card into spectrum analyzer memory. See “Saving and Hecalling Data from the
Memory Card” in Chapter 5 for more information.

Front-Panei Key Access:

Requires Option 003 for an HP 85900 or HP 8592D.

recalls into spectrum analyzer memory a trace saved on the memory

card Limit lines and amplitude correction factors are recalled by pressing

-, If the screen title does not
exceed 34 characters, the 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 limi{-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 daia was saved. If windows are being used, only
the trace of the active window can be recalled.

Pressing s an alternate way to load trace data (but not
recommended for recalling HEmit-line files or amplitude correction factor files)
from the memory card into spectrum analyzer memory. See “Saving and
Recalling Data from the Memory Card” in Chapter 5 for more information,
Front-Panel Key Access:

catalogs all the programs and variables stored in spectrum analyzer memory
m bytes along with the remaining memory available in bytes. Press

- to catalog states, traces, limit-line tables, and amplitude

correction factors saved in spectrum analyzer memory. Pressing
catalogs all traces, states, amplitude correction factors, programs, display
images, and limit-line tables stored on the memory card when cataloging the
memory card,

Front-Panel Key Access: (RECALL] or (SAVE)

Regquires Option 003 for an HP 8590D or HF 8592D.

catalogs the ampiitude correction factor files that are on the memory card

Use the | softkey to catalog amplitude factors saved in
spectrum analyzer memory {amplitude correction factors saved in analyzer
memory a.re stored in trace registers). Amplitude correction factors are saved
with an “a” before the memory card file name. Amplitude factors can be saved
in 3pectrum analyzer memory by either loading i in amplitude correction factors
from a memory card, defining amplitude correction T usmg a remote
programming command (AMPCOR}, or using B .. See “Entering
Amplitude Correction Factors” in Chapter 5 for more information.

Front-Panel Key Access: (RECALL) or (SAVE)
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Reguires Option 003 for an HP 85900 or HP 8592D.
accesses a menu with the cataloging functions for the memory card:

. Each catalog function displays catalog information and

accesses a menu containing The catalog
contains information about the items stored on the memory card. (See
Figure 6-1 and Table 6-3.)

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 spectrum analyzer

memory. Press . to delete the selected file from the memory card.

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 formag

(LIF).
Ad&"ﬂ ? TEN@EO a8 / /®/
HPBLEX 1728
LOG
Lw.g STA:E 12 ? 19: 74 MAR 1589
dB/ b4t TRACE ?3 > 15:56:45 27 MAR 1GB9
(:)\‘NM\\HMNMS AAAAALZT STATE 18 1 00:21:38 28 MAR 1589
5,22 STATE 19 1 00:25%:16 28 MAR 13989
$.11 STATE 20 1 00:25:39 28 MAR 1389
dPROG DLP 21 3 08:45:57 29 MAR 13839
d000.5 DLP 22 1 07:45:40 08 APR 1989
$.222 STATE 23 ! 06:41:00 07 APR 13989
tEwW_22 TRACE 24 5 06:45:42 07 APR 1982
dLwW_222 GLP 29 1 06:43:34 07 APR 1989
diw_20 QLR 30 i 06:50:54 07 APR 1989
SA SB | ILGLS LiMET 31 i 09:11:30 10 OCT 1989
SCFC |aTEMP.4 AMP 33 1 07:30:%1 16 OCT 1989
CCORR
CENYER 27.08823 GHz SFAN 80.74 MHz
RES 8w 300 kHz VBW 100 kHz SWP 20 meec
puthble

Figure 6-1. Memory Card Catalog Information
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Table 6-3. Memory Card Catalog Information

Item Title Description

Volume Label A label to identify the memory card. FOR
assigns the volume label "HP850X” to the card.

2 Number of kilobytes | Displays the size of the memory card. 128 is the number of 256-byte
i blocks or records. 128 indicates that the card is a 32-Kbyte memory
card (128 blocks x 256 bytes per block).

3 Data Type ' Indicates the type of data—trace, state, downloadable program {DLP),
limit line (LIMIT), amplitude factors (AMP), display image (DSPLY). The
data type is determined by the letter t, s, d, 1, a, or i preceding the
filename.

4 Starting Address Indicates the physical record number of the start of the file.

5 File Length Indicates number of records in the file,

6 Time of Creation Indicates the time and date of file creation.

7 File name The letter preceding the file name indicates the type of data of the file:

t = trace data, s — state data, 4 = program dats (downloadable
program), 1 = limit line, a = ampiitude factors, i = display image. If the}
data was saved using a prefix, the prefix follows the first character in

the file name. An underscore and the register mumber follow the prefix.

Front-Panel Key Access: ([RECALL} or (SAVE)

Requiires Option 003 for an HP 8590D or HP 8592D,
displays a catalog of the items stored on the memory card, while accessing the
memory card configuration menu.

Front-Panel Key Access:

Requires Option 003 for an HP 8590D or HP 8592D.

catalogs all of the display images that are on the memory card. A display
image can be recalled to the spectrum analyzer by using the
softkey.

Front-Panel Key Access: (RECALL) or {SAVE)

catalogs all of the downloadable programs (DLPs) that are in spectrum analyzer
memory or on the memory card. Downloadable programs can be saved in
spectrum analyzer memory by either loading in a downloadable program from
the memory card or defining a function using remote programming commands
(FUNCDEF or ACTDEF).

Front-Panel Key Access: (RECALL) or (SAVE)
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accesses a menu that has the cataloging functions for spectrum analyzer

function displays catalog information. The catalog contains information about
the data stored in internal memory. See Figure 6-2 and Table 6-4,

16:28:17 42 HAR 1892

REF .8 dBm ATTEN 18 dB
PEAK [THTERNALF 5682 BS534
L6 | 52
35, gg _ Editor
27
33
E DELETE
i FILE
33
SELECT
PREFIN
o |
Exit
CORR Cataley
Frayisus
Meru
CENTER 1,458 GHz $PAN 2,998 GHz
RES BH 3,9 MHz VB 1 HHZ SWP 58,8 nase  RE

Figure 6-2. Analyzer Memory Catalog Information

Table 6-4. Analyzer Memory Catalog Information*

Callout Number Deseription of Items in Figare 6-2
1 Name of the catalog source.
2 Bytes of spectrum analyzer memory used.
3 Total bytes of spectrum analyzer memory available.
4 Bytes used by item.
5 Name of em.

* This table is not applicable when using C ALBG

Unlike saving to the memory card, data is saved as an item in spectrum
analyzer memory,

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.

S the menu that has the

memory. Do not use L
correction factor items.

Also see the CA :
Front-Panel Key Access: (RECALL) or (SAVE)

softkey descriptions.
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Reqruires Option 003 for an HP 8580D or HP 8592D
catalogs the limit-lines on the memory card. Press to
catalog limit-line tables stored in spectrum analyzer memory {limit-line tables
saved in analyzer memory are stored in trace registers).

Front-Panel Key Access: (RECALL] or [SAVE)

dispiays 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 beginning of every sweep.
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.
ONPWRUP Performs command list once at power up.

Note

If you get into an infinite loop with ONPWRUP, press to abort the
command list, then press ] to clear all DLPs.

The on event programming commands can be set remotely; see the HP 8590
D-Series and E-Series Spectrum Analyzer Programmer’s Guide for more
information about setting the commands.

When the on event programming commands hav
instrument preset has been performed, pressing

the status of the on event programming commands as
ONEOS, ONSWP, TRM NPWRUP, 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 6-5. (See Figure 6-3.)

“Table 6-5. CATALOG ON EVENT Display Description

Programming Description of CATALOG ON EVENT Display
Command

ONCYCLE | The number of seconds left until the event occurs, followed by the number
of seconds ONCYCLE was set for.

displays either a positive number or negative number
onds. 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.

ONDELAY

ONTIME The date (in year, month, and day format) and the time (in 24 hour format)
that ONTIME is set for.

Front-Panel Key Access: (RECALL) or (SAVE]
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& .
REF .8 dBm ATTEH 18 dB8

PEAR TGNTEVENTST
L6 | EERE UNDEF INED
18 jGHSWE RBEF INED
4B/ {TREATH UKBEF [NED
ONCYLLE IN 88244 SEL  OK LYCLE OF 28429 SEC
T
CNERA URDEF IHED DELITE
BHTINE AT DATE 984881 AT TIME §9:89:9D
SELECT
PREFX
CORR CATALOS
: : : : : : : : : PREY
...... HEHG
CERTER 1,289 GHz SERN 4,588 GHz
RES BH 3.8 Nz UBW 1 Hkz SUP 208 nsac RT

Figure 6-3. CATALOG ON EVENT Display

catalogs all of the saved dafa, that has the specified prefix, that is either on the
memory card or in spectrum 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 use Prefixed
items can be saved in spectrum analyzer memory by either loading in from a
memory card or using remote programming commands to define them,
Front-Panel Key Access: {RECALL} or [SAVE)

displays the status of state and trace registers in spectrum analyzer memory.
States 1 through 8 are displayed with the center frequency (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, otherwise UNUSED is dispiayed. 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 inio spectrum
or step keys to select the register and press

, key can be used to delete a state or trace
register from specirum analyzer memory.

Note Do not use o load the contents of a trace register containing
ﬁ limit-line tables or amplitude correction factors.

Front-Panel Key Access: (RECALL] or (SAVE)
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Requires Option 003 for an HP 8580D or HP 8592D.
catalogs all of the states stored on the memory card.
Front-Panel Key Access; (RECALL]) or (SAVE)

Requires Option 003 for an HP 8590D or HP 8582D.
catalogs all of the traces stored on the memory card.
Front-Panel Key Access: (RECALL]J or (SAVE}

catalogs all of the variables saved in spectrum 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).

Front-Panel Key Access: [RECALL ) or (SAVE}

activates the center-frequency function to allow the selection of frequency
that will be at the center of the screen.
Front-Panel Key Access: (AUX CTRL}, (MEAS/USER], or {FREQUENCY)

changes the step size for the center frequency function. Once g 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 spectrum analyzer’s current
frequency span. When auto-coupled, the center frequency step size is set to
one graticule {10 percent of the span).

Front-Panel Key Access: [AUTO COUPLE] or (FREQUENCY)

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,
the underscore should not be the first character of the prefix. Pressing
ceesses a menu containing the leiters of the alphabet, the
underscore symbol {_), the number symboi (#), 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.

A prefix can be cleared with the clear function. Press (CONFIG) or [DISPLAY],
to clear the current prefix. The

current prefix is blanked by pressing _
Front-Pane} Key Access: (CONFIG), (DISPLAY), (RECALL), or (SAVE)
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allows you to write a 53-character screen title across the top of the screen,
The marker readout may interfere with the last 26 characters. The markers

can be tu ssing (MKR),
Pressing | accesses the softkey menus that contain the available

characters and symbols, A programming command can be entered in the
screen title area. It can then be executed from the front panel by pressing

The screen titie will remain on the screen until eithe
pressed again or a trace is recalled that was saved with a screen title. A
screen title can also be cleared by using the clear function. Press (DISPLAY),

to clear the current screen title,

Pressing Change accesses a menu containing the letters of the
alphabet, und e symbol (_), the number symbol (#), a space, and the
softkey. To select a character, press the softkey that dispiays the group
acters that contains the desired character. The softkey menu changes
to allow you te 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 by using the
numeric keypad.

Pressing rovides additional characters for the menu accessed

provides lowercase letters,
numbers, Greek unctuati To access additional

characters, press Whe s pressed, a character
table appears on the screen. To seiect a character turn the knob to position
the cursor under the desired character and press the (ENTER) key. The step
keys move the cursor between rows. When all desired characters have been
entered, press WINDOWS (NEXT) or for an HP 8590D or an HP 8592D press
(HOLD). All other spectrum analyzer functions are inoperative until the

or key is pressed.
Front-Panel Key Access: (CAL) or (DISPLAY)

allows the user to enter the channel bandwidth to set up t
analyzer when using the measurement functions under the
softkey. When the power measurements are first accessed the initial value for
channel bandwidth is 16 kHz. If the value is changed, the new value will be
saved through an instrument preset or power on. An error message will occur
for invalid values of channel bandwidth and channel spacing.

by pressing Pressing

If one of the power measurements is active and the channel bandwidth is
changed, with PARAM AUTO selected, then the coupled spectrum analyzer
settings are immediately updated. If | is also selected, then another
sweep is taken and the measured results are updated.

Front-Panel Key Access:
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measures the power and power spectral density in the channel bandwidth
specified by the user. Two vertical lines on the display indicate the edges
of the channel bandwidth. The measurement can be made on a single
sweep or to continuously update at the end of each sweep. The center
{requency, reference level, and channel bandwidth must be set by the user

s selected (AUTO is underlined), other settings will be

coupled and set automatically.
control all settings by underlining MAN. The measurement stops and the
spectrum analyzer is returned to its prior state when other functions are
activated. The channel power measurement responds like an rms power
megsurement,

Front-Panel Key Access:

allows the user to enter the channel spacing to set up the spectrum analyzer
when using the measurement functions under the | softkey. When
the power measurements are first accessed the initial value for channel spacing
is 256 kHz. Once the value is changed, the new value will be saved through an
instrument preset or power on. An error message will occur for invalid values
of channel spacing and channel bandwidth.

if one of the power measurements is active and the channel spacing is
changed, with PARAM AUTO selected, then the coupled spectrum analyzer

settings are immediately updated. if s also selected, then another

sweep is taken and the measured results are updated.
Front-Panel Key Access:

clears the current screen title or prefix. This softkey is accessed under the

Front-Panel Key Access: {CAL}, {commcj,@nnsmm), {RECALL), or [SAVE}

HP 8592D only.

clears the frequency offset added by the correct-to-comb routine, See the
softkey description.

Front: Panel Key Access: {(AUX CIRL)

Option 105 only. Option 101 is recommended,

clears all of the pulse parameters in the gate utility. It sets the value of pulse
width, pulse repetition interval, and reference edge to zero and turns off

the coupling of the pulse parameters to the resolution bandwidth, video
bandwidth, and sweep time.

Front-Panel Key Access:

For Option 103 only.

clears the displayed quasi-peak amplitude and quasi-peak marker (represented
by a diode symbol) from the spectrum analyzer screen, See the HP 8501E,

HP 8593E, HP 8594E, HP 8595E, or HP 8596E Option 103 supplement
documentation for more information.

Front-Panel Key Access:
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erases any data previously stored in trace A and continuously displays any
signals during the sweep of the spectrum 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. 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.

Trace Mode of Trace C| Trace Mode of Trace C
Before After
Clear write Minimum hold
Minimum hold Minimum hold
View View

Front-Panel Key Access:
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erases any data previously stored in trace B and continuously displays any
signals detected during the sweep of the spectrum 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 hoid 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. I 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

Front-Panel Key Access:
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erases any data previously stored in trace C and continuously displays any
signals detected during the sweep of the spectrum analyzer. This function is
activated at power on and by pressing (PRESET ).

Changing the {race 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 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 A or trace B is changed to store blank.
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 Aor B
Before After
Clear write Store blank
Maximum 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.

Front-Panel Key Access:

HP 8582D Option 013, HP 8591 F, HP 8593FE, HF 8594E, HP 8595E, and

HP 8596F only.

allows the resolution of the marker counter to be selected manuaily or
auto-coupled. The marker counter has a resolution range of 10 Hz to 100 kHz.
The available resolution values are 1 Hz, 10 Hz, 100 Hz, I 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 resclution using

the numeric keypad r resofution can be aute coupled to
the span by pressing 50 that AUTO is underlined. The

CRT BES AUTG MAW softkey function is not affected by pressing &
Front-Panel Key Access: '
makes the auxiliary-interface control line A output high or low {(TTL).

Front-Panel Key Access:

makes the auxiliary-interface control line B output high or low (TTL).

Front-Panel Key Access:

makes the auxiliary-interface control line C output high or low (TTL).

Front-Panel Key Access:

makes the auxiliary-interface control line D output high or low (TTL).

Front-Panel Key Access:
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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. : :
Front-Panel Key Access:

HP 8592D, HP 8593F, and P 8596E only.

turns the internal comb generator on or off. Connect a cable between 100 MHz
COMB OUT and the spectrum analyzer input.

Front-Panel Key Access:

initiates a variety of tests to check the major functions of the spectrum
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.
Front-Panel Key Access:

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
spectrum analyzer memory, changing the spectrum analyzer address or the
baud rate, displaying the installed options on screen, and changing the format
of the MONITOR output. Pressing (CONFIG ) will clear an SRQ error message
from the screen. Pressing (CONFIG) after the spectrum analyzer has been
placed in the remote mode places the spectrum analyzer in the local mode and
enables front-panel control. During remote operation, an R appears in the
lower-right corner of the screen indicating remote mode. Pressing
removes the R annotation from the lower-right corner.

. 50 that they make the measurement at
r a power measurement is activated, pressing
puts the spectrum analyzer into 4 continuous
sweep mode and recalculates the results at the end of each sweep.

Front-Panel Key Access:

P 8592D only, _
changes the frequency offset to match the marker frequency and exits the

correct-to-comb routine, See the :_ 3 softkey description.
Front-Panel Key Access:

initializes the fast Fourier transform (FFT) function, puts the spectrum
analyzer in continuous sweep and performs an FFT at the end of each
sweep. If the FFT function is already active, it puts the spectrum analyzer in
continuous sweep and performs FFT,

sets the functions in the
‘ eve

After using the FFT function, the display is in log mode. The markers are put
in the FFT mode for use in evaluating the data. The signal being transformed
is in trace A and the Fourier transform of the signal is in trace B, (Any
information that was in trace B and C will be lost.) Press | to return
the spectrum analyzer to normal operation.

Refer to Chapter 4, “Measuring Amplitude Modulation Using the Fast Fourier
Transform Function,” for more information.

Front-Panel Key Access:
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Option 021 or 023 only.

initiates an cutput of the screen data, without an external controller, to

a previously specified graphics printer or plotter. Refer to Chapter 1 of
this manual or the HP 8590 I>-Series and E-Series Spectrum Analyzer
Programmer’s Guide for detailed information about printing and plotting.

The printer or plotter must have already been selected using and
either \

(for a printer). To obtain
(so that PRNT is underlined}, then

to change the HP-IB
to change

Fess
For Option 021, use

address of the printer, if necessary. For Option 023, use |

~ the baud rate of the spectrum analyzer, if necessary.

If the spectrum analyzer is connected to an HP PaintJet printer and you

want a color printout, press . If the spectrum analyzer is
connected to an HP PaintJet printer and you want a black and white printout,
. More printer information can be found in the

HP 8590 D-Series and E-Series Spectrum Anolyzer Programmer’s Guide and
chapter 1 of this manual.

If you want the softkey labels to be printed with the spectrum 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 spectrum

analyzer works with many Hewlett-Packard printers,

The plotting process is similar to th inti cess. On the

spectrum analyzer, press (CONFIG), | . For Option 021, use

to change the HP-IB address for the plotter, if necessary.

¢ change the baud rate of the spectmm

For Option 023, use
analyzer, if necessary.

you can choose a full-page, half-page, or quarter-page

- to underline the number of plots per page desired.
e are chosen, a softkey function is displayed that
allows you to select the locati cutput on the paper. If two
plots per page are selected,

page are selected, PLT . _18C _ _ is displayed. Press the 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. If 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 foilows:

Pen . Description
Number
1 Draws the annotation and graticule.
2 Draws trace A,
3 Draws trace B.
4 Draws trace C and the display line.
51 . Draws user-generated graphics and the lower limit line.
6 Draws the upper limit line.

(PLT should be

To plot, press
underlined), and (COPY).

Printing is usually faster than plotting, but plotting provides higher resclution
output. The spectrum analyzer works with plotters such as the HP 7440A.

Figure 6-4 shows the rear view of a typical printer/spectrum-analyzer
configuration.

- v~ -
N ‘

i N “ o b Zj
[l

Figure 6-4. Connecting a Printer to the Specirum 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

HP 8590 D-Series and E-Series Spectrum Analyzer Programmer’s Guide that
comes with the optional interfaces details the different interfaces. Refer to the
HP 8590 D-Series and E-Series Spectrum Anglyzer Programmer’s Guide for
more information about printing and plotting. '
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Option 021 or 023 only.
changes between a printer and
and want to do a plot, press €

pressing (COPY ).
Front-Panel Key Access:

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
performance.

Front-Panel Key Access:

HP 8592D only.
increases the frequency accuracy by adding a frequengy offset to the center

frequency to correct the frequency readout. Pressing ¢

a softkey menu that has

; . A message, Set
marker on comb tooth then press 'CONTINUE’ scftkey to correct freg
offst, is displayed on the spectrum ana.lyzer screen, Place the marker on
the nearest comb signal, and etth r press € f you want to add a

frequency offset, or press if you want to exit the correct-to-comb
routine without adding a i‘requency offset. The span should be greater than
17 MHz and less than or equal to 400 MHz before using the correct-to-comb
routine,

Front-Panel Key Access:

HP 8504F, HP 8595F, or HP 8596F only.

specifies 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 alsc decreases the
frequency range of the spectrum analyzer. The input coupling is set to ac by
an instrument preset.

Amplitude specifications apply only when coupling is set to DC.

Cauntion

Do not use dc coupling if there is any dc¢ voltage at the spectrum analyzer
input.

- Front-Panel Key Access:
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Option 105 only. Option 101 is recommended.

automatically selects the optimum resolution bandwidth for an unmodulated
pulse if the pulse width has been entered. If the pulse width has not been
determined, the resolution bandwidth will not be coupled to the pulse
parameters and a warning message will occur. If a resolution bandwidth is
enfered manually, the coupling will be turned off.

Front-Panel Key Access:

Option 105 only. Option 101 is recommended.

automatically selects the optimum sweep time if the pulse repetition interval
has been entered. If the pulse repetition interval has not been determined, the
sweep time will not be coupled and an error message will occur. If a sweep
time is entered manually, the coupling will be turned off. Sweep time coupling
only applies to the frequency domain window.

Front-Panel Key Access:

Option 105 only. Option 101 is recommended.
automatically selects the optimum video bandwidth if the gate length has been
entered. If the gate length has not been determined, the video bandwidth will
not be coupled to the gate length and an error message will occur. If a gate
length is entered manually, the coupling will be turned off.
Front-Panel Key Access: (SWEEP

changes the horizontal position of the signal on the spectrum analyzer display.
if you want the spectrum analyzer to use this position
permanently, so that it is not lost when the power is turned off,

Front-Panel Key Access:

changes the vertical position of the signal on the spectrum analyzer display.
: if you want the spectrum analyzer to use this position
permanently, so that it is not lost when the power is turned off.
Front-Panel Key Access:

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.

Front-Panel Key Access:

changes the display of the date from a month-day-year format to a
d ormat. It is set to a month-day-year format by pressing

Front-Panel Key Access:
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changes the amplitude units to dBm for the current settmg (log or linear).

Front-Panel Key Access:

changes the amplitude units to dBmV for the current setting (log or linear),
Front-Panel Key Access:

changes the amplitude units fo dBuV for the current setting {log or linear).
Front-Panel Key Access:

accesses the factory-default correction factors. A special pass code is reg
for use. If the message Self cal needed appears when
pressed, the CAL FREQ and CAL AMPTD routines need to be run. The CAL
FREQ and CAL AMPTD must be run to ensure specifications. If the spectrum
analyzer maximum frequency is higher than 3 GHz, the CAL YTF routine

be run. The catibration results must then be saved by pressing

See Chapter 8 for more information,

Front-Panel Key Access:

resets the spectrum analyzer configuration to the state it was in when it

was originally shipped from the factory and performs an instrument preset.
Se le 6-6 for the default user-configuration values set by pressing

Table 6-6. Default Configuration Values

Configaration Defanlt 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 (23) 1200

External preamp 0 dB

Save lock {internal states or traces) [OR

Printer black and white printer
Print menu on

Plots per page ) 1

Time/date display on

Date mode month-day-year format
Prefix (blank)

Analyzer state at power on instrument preset

Front-Panel Key Access:
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restores the factory default values of the horizontal and vertical

S nchronization constants for the rear panel MONITOR output.

' - can be used to exit from the NTSC or PAL modes to
monitor output and use the default synchronization

constants.

Front-Panel Key Access:

Option 105 only. Option 101 is recommended. .

accesses the time gate utility menu for coupling spectrum analyzer settings to
the input pulsed signal parameters. It also accesses the pulsed signal parameter
entry menus.

Front-Panel Key Access: (SWEEP

Option 105 only. Option 101 ts recommended,

accesses the menu for turning on and defining the gate, from within the time
gate utility. Gate delay and gate length settings determine when the gate turns
on and how long it remains on. The trigger marker can be activated from this
menu. This menu also includes a function which switches the active window
between the time domain window and the frequency domain window, allowing
the corresponding trace to be updated.

Front-Panel Key Access:

Option 105 only. Option 101 18 recommended,

accesses the menu for manipulating the time domain window in the gate
utility. It will automatically make the time window active and turn off the
gate. The trigger marker can be activated from this menu.

Front-Panel Key Access:

function allows you to delete an item from spectrum analyzer memory or a
file from the memory card. Use the step keys to view different sections of
the directory and use the knob to select the file or item to delete, Pressing

causes a message (o appear on the spectrum anal zer screen: If

you are sure, press key again to purge data. Press
you want to delete the memory item.

Note

Deleting items beginning with an underscore from spectrum analyzer memory is
not recommended and may have unexpected results. Items beginning with an
underscore are used by the spectrum analyzer.

Front-Panel Key Access: [RECALL ) or [SAVE])

deletes an amplitude-correction factor that was previously selected by

Front-Panel Key Access: {CAL)

deietes the limit-line entry for the selected segment nurber. Press
: then enter the segment number to select the limit-line entry

for deletion.
Front-Panel Key Access:
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Option 102 or 103 only.

accesses the softkeys controlling demodulatmn functions, speaker volume,
squeich level, F'M gain, and dweli time.

Front-Panel Key Access:

Option 102 or 103 only.
allows selection of amplitude {(AM) or frequency (FM) demodulation.

Activating AM detection turns off FM demodulation (if it is on). When the
frequency span is greater than 0 Hz, a 30 kHz resolution bandwidth is used
during demodulation, regardless of the screen annotation. When the span is
equal 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.

Front-Panel Key Access:

Option 102 or 103 only.
turns the AM or FM demodulation on and off. If the spectrum analyzer is in 2
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 Dk selects the sample peak detector for AM
demeodulation, detector for FM demodulation. If the spectrum
analyzer is in zero span, demodulation is done continuously, with or without an
on-screen marker.

Front-Panel Key Access:

Opiion 101 only.

selects between positive peak, sample, and negative peak detection. Negative
peak detection is only available with option 101, When sample detection is
selected, SMPL appears in the upper-left corner of the screen. In sample mode,
the instantanegus signal value at the present dispiay point is placed in memory.
Sample detection is activated automatically for noise level markers, during
video averaging, and for FFT measurements.

. When positive peak detection is selected, PEAK appears in the upper-left
corner of the screen., Positive peak detection obtains the maximum video
signal between the last display point and the present display point and stores
this value in the trace memory address. Positive peak detection is selected at
power on and by pressing (PRESET).

Negative peak detection functions the same as positive peak detection but
selects the minimum video signal. The PEAK message does not appear in the
upper-left corner of the screen,

Front-Panel Key Access:
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selects between positive peak detection and sample detection. When sample
detection is selected, SMPL 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.

When positive peak detection is selected, PEAK appears in the upper-left
corner of the screen, Positive peak detection obtains the maximum video
signat between the last display poini and the present display point and stores
this value in the trace memory address. Positive peak detection is selected at
power on and by pressing (PRESET ).

Front-Panel Key Access:

accesses softkeys that include the key and limit line menus, and activate
the display line, threshold and analog+ display mode, They allow title and
prefix entry, and control the display of the graticule and screen annotation.

displays the current correction-factor data generated by the frequency and
amplitude self-calibration routines. This is a service diagnostic function and is
for service use only.

Front-Panel Key Access:

Reguires Option 003 for the HP 8590D or HP 8592D.

saves the current spectrum analyzer display image on the memory card for
viewing or copying later. It does not save the spectrum analyzer state or trace,
so it cannot be used to restore an instrument to the conditions at the time the
image was saved.

» GARD , use the numeric
want the file name of the

To save the current display image, press DIz
keypad to enter a number, and press

stored data to contain a prefix, press £ - to enter & prefix before
storing the data. If the display image w g a prefix, the file name
for the display image consists of i(prefix)_{register number). If no prefix was
specified, the file name is i_(register number).

Front-Panel Key Access:

displays the status of the auxiliary connector input {control line I} on the
spectrum analyzer screen (high = 1 or low = 0, in TTL).

Front-Panel Key Access:
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] , and which are used to erase the user
programs and variables that are in spectrum analyzer memory.

Note

Use . to selectively delete stored programs or variables from
spectrum analyzer memory.

Front-Panel Key Access:

Option 105 only. Option 101 is recommended,

exits the pulse parameter entry menus in the gate utility assigning the ¢
marker value to be the value of the parameter being entered. Pressing |
also restores the sweep delay and sweep time, of the time domain window, to
the values that existed prior to any adjustments made during pulse parameter
entry.

Front-Panel Key Access: (SWEEP)

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.

Front-Panel Key Access:

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. Pressing any digit, 0 through 9, on the numeric keypad
brings up the selected terminator menu. To deactivate the display line, press

so that OFF is underlined. {Also see th

&escription.)
Front-Panel Key Access: [DISPLAY }, (MKR FCIN ), or (PEAK SEARCH)

Option 102 or 103 only.

sets the dwell time for the marker pause, during which demodulation can take
place in nonzero span sweeps. The dwell time can be set from 2 milliseconds to
100 seconds. :

Front-Panel Key Access:

Option 105 only. Option 101 is recommended.

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).

If the gate utility is used and a pulse repetition interval has been entered, gate
trigger position markers will be shown in the time domain window. A “{”
indicates positive triggering. A “l” indicates negative triggering,

Front-Panel Key Access: (SWEEP
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allows you to edit the current amplitude—corfection factors table by accessing

Front-Panel Key Access:

For options 021 and 023 only. Refer to the HP 8590 D-Series and E-Series
Spectrum Aralyzer Programmer’s Guide for more information.

starts the DLP editor function and loads the highlighted item from the catalog
of spectrum analyzer user memory to be displayed and edited. It copies

the item into the spectrum analyzer’s DLP editor memory which is a 2500
byte memory buffer. If an item is edited, the new edited version will not be
overwritten in the spectrum analyzer’s user memory until it is processed by
the sofikey.

Front-Panel Key Access: (RECALL]) or (SAVE]}

can be accessed through both the amplitude-correction menu and the the
change prefix menu. When accessed from the amplitude-correction menu,
the amplitude-correction factors table is erased from the spectrum analyzer’s
sereen and the amplitude-correction menu is restored on-screen. Use

when all the amplitude-correction factors have been entered.

When accessed from the change prefix menu, |
from the spectrum analyzer’s screen and resto previous menu. Use
when prefix characters have all been entered.

Key Access: (CAL), (CONFIG), (DISPLAY), (RECALL), or (FAVE)

can be accessed through the limit-line menu. Pressing erases the
limit-line table from the spectrum analyzer's screen and restores the menu
accessed by the softkey. Use when all the limit-line
values have been entered.

Front-Panel Key Access:

allows flatness-correction constants to be viewed or modified. This is a service
calibration funetion and is for service use only.
Front-Panel Key Access: (CAL})

For options 021 and 023 only. Refer to the HP 8590 D-Series and E-Series
Spectrum Analyzer Programmer’s Guide for more information.

starts the DLP editor function and allows the most recent item that was being
edited, in the DLP editor buffer, to be accessed again. The item will not be m
the spectrum analyzer’s user memory until it is processed by the
softkey. The DLP editor memory remains intact when the instrument is preset
and when it is powered off.

Front-Panel Key Access: (RECALL) or LSAVE}
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allows you to edit the current limit-line tables by accessing

Front-Panel Key Access:

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 hmit-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 (or time) and amplitude
coordinates from upper limit-line table entries.

Front-Panel Key Access:

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 fower limit lines are drawn an equal positive and negative distance
from the middle amplitude).

With the mid/delta format the frequency (or time), and the middle amplitude
plus the delta comprise the upper limit line; the frequency (or time), 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 (time) coordinate begins a segment
regardless of the format chosen. The mid/delta format can be used if the upper
and lower lmit lines are symmetrical with respect to the amplitude axis. An
upper and lower amplitude component are specified for every frequency (or
time} component.

Front-Panel Key Access:

allows you to view or edit the upper and lower limif-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 limit-lines can be

entered at the same time.

With the upper and lower Hmit-line format, the frequency (or time), upper
amplitude, and lower amplitude are specified. The frequency (or time) and
upper ampiitude value comprise the coordinate point for the upper limit line,
the frequency (or time} and lower ampiitude 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 (or time) component,

Front-Panel Key Access:
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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 Hmit 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 {or time) and amplitude
coordinates from lower limit-line table entries.

Front-Panel Key Access:

selects upper or lower limit-line tables. It switches to the limit-line table that is
not currently being edited.
Front-Panel Key Access:

For options 021 and 023 only. Refer to the HP 8590 D-Series and E-Series
Spectrum Analyzer Programmer’s Guide for more information.

accesses the menu of down loadable program (DLP) editor softkeys.
Programming commands can be used to write a program to control the
spectrum analyzer, The built-in DLP editor uses the spectrum analyzer rather
than an external computer to create, view, or edit programs. These programs
can then be sent to the spectrum analyzer's command parser, which is similar
to outpuiting them to the specttum analyzer from an external computer.
Front-Panel Key Access: (RECALL) or [SAVE)

accesses the functions that set the spectrum analyzer resolution bandwidth
to the values required for electromagnetic interference (EMI) testing.

. is only available with Option 130.)
ey Access: (BW)

Pressing which is also the ENTER key, terminates and enters into
the spectrum analyzer a numerical value that has been entered from the front
panel using the keypad, knob, or step up/down keys.

Option 105 only. Option 101 is recommended.
accesses the menu for entering the value of th
A delta marker can be actlvated by pressing
functions can be used to
interval value. Pressing - returns to the previous menu and makes the
currenit value of the marker the pulse repetition interval. It also restores the
time domain window to the state prior to any adjustments made during entry
of the pulse repetition interval. When the pulse repetition interval is enfered,
an arrow will appear on the display indicating the position of the gate trigger
(“f" for positive triggering or “|l” for negative triggering).

Front-Panel Key Access:

Option 105 only. Option 101 is recommended.

accesses the menu used to define the edge of the pulse that will be used as the
time reference. Press o activate a trigger marker. The other menu
functions can be used to mani te the marker to indicate the location of

the reference edge. Pressin returns to the previous menu and makes
the current vaiue of the mark e reference edge. It also restores the time-
domain window to the state prior to any adjustments made during eniry of the
reference edge.

Front-Panel Key Access:

Front-Pane
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Option 105 only. Option 101 is recommended. B
accesses the menu for entering the value of the pulse width. Press ¥
to activate a delta marker. The other menu functions can be used ¢
manipulate the marker to indicate the pulse width value. Pressing DX
returns to the previous menu and makes the current value of the marker the
pulse width. It also restores the time domain window to the state prior to any
adjustments made during entry of the pulse width.

Front-Panel Key Access:

allows you to dispose of the DLPs, all traces defined by TRDEF, and all VAREF
variables that are in spectrum analyzer memory. Press

then press which causes the message to appear on the
spectrum analyzer screen: If you are sure, Press key again to purge data.
Press gain if you want to dispose of the DLPs in memory.
Press any other softkey if you do not want to dispose of the DLPs in memory,.

Note

Use to selectively delete stored programs or variables from
spectrum analyzer memory.,

Front-Panel Key Access:

allows you to purge all user stafe registers, all user frace registers, all mode
registers, the editor buffer, Group delay normalization, all DLP memory, and
all microprocessor stack data. The stack pointer is set to its power-up value.
N obals are erased and the calibration data is preserved. Pressing
auses a message £o appear on the spectrum analyzer screen:

If you are sure, Press key again to purge data. Press -
again if you want to dispose of all user memory, Press any other soft y if you
do not want to dispose of all user memory.

Note

. So, even if STATES and

ignores the state of the S
TRACES are locked, they will still be erased by :

Front-Panel Key Access:

allows you to dispose of any data or p

: f you are sure, Press key again to purge data.
_ agam if you want to dispose of the CARD’S memory.

Note

; to selectively delete stored programs or variables from
spectrum analyzer memory,

Front-Panel Key Access:
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3 | rough 9. Press

, then press which causes the message
to appear on the spectrum anal you are sure, Press key
again to purge data. Press | - again if you want to dispose of
the user state regisiers. Press any other softkey if you do not want to dispose
of user state registers.

Note mIf set to {ON), this function is disabled.

d W [se to selectively delete stored programs or variables from
_ spectrum analyzer memory.

Front-Panel Key Access:

all the user t}:
, then press

hrough TRCMEM. Press
which causes the message
to appear on the spectrum anal _you are sure, Press key
again to purge data. Press ] gain if you want to dispose of
the user trace registers. Press any other softkey if you do not want to dispose
of user state registers.

Note mif set to (ON), this function is disabled.

ﬂ W Use to selectively delete stored programs or variables from
spectrum analyzer memory.

Front-Panel Key Access:

sets the spectru
printer. Press | _ until LRG is
underlined to set up the large screen printout. ow for one printout
per page. The large screen printout format will not allow for printing of the
menu keys. Press | then
is underlined to set up the smail screen printout. This will allow for two
printouts per page.

Front-Panel Key Access:

sets the spectrum analyzer to be compatible with an Epson MX80 compatible

4 then until LRG is
underlined to set up the large screen printout. This will allow for one printout -
per page. The larg intout format will not allow for printing of the
menu keys. Press - until SML

is underlined to set up
‘printouts per page.

Front-Panel Key Access:

LQ-570 compatible
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executes a programming command displayed in the screen title area of

the spectrum analyzer. The function ¢an be used to print
programming commands in the screen title area of the display. The commands
can then be executed from the front panel of the spectrum analyzer, without
an external computer, by pressing the softkey.

Front-Panel Key Access:

exits the EDIT FLATNESS softkey menu. This is a service calibration function
and is designed for service use only.
Front-Panel Key Access:

returns the spectrum analyzer to the state it was in before the current catalog
function was invoked. It clears the catalog display and returns to a normal
spectrum analyzer display.

Front-Panel Key Access: (RECALL) or (SAVE)

removes the screen annotation left after pressing S
Front-Panel Key Access:

Option 105 only. Ontion 101 is recommended.

exits the gate utility returning to the gate control menu. The spectrum
analyzer is returned to normal operation. The state of the spectrum analyzer
becomes the state of the window that was active when exiting the gate utility.
Front-Panel Key Access: (SWEEP

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 mustbe a0 V to
+5 V TTL signal.

Front-Panel Key Access:

adds a positive or negative preamplifier gain value, which is subfracted from
the displayed signal. The EXTERNAL PREAMPG function is similar to the REF
LVL OFFSET function; however, with the EXTERNAL PREAMPG 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. Press 3
spectrum analyzer to use the current preamplifier gain offset when power is
turned on. Preamplifier gain offset is set to zero when DE
pressed. The preamplifier gain value is not affected by an instrument preset.
Front-Panel Key Access: (AMPLITUDE)
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if the FFT mode is already active, pressing F only activates the
FFT markers. If the FFT mode is not active, then the marker will be
activated and the FFT annotation will be displayed but an FFT will not be

performed. Pressing the ! ey will give a valid value for the
te return the spectrum analyzer to normal

signal in trace B. Press }
operation.

An FFT trace can be saved and recalled. If a trace has been recalled,
can be used to activate the markers so that the trace can be

evaluated.

Front-Panel Key Access:

accesses the menu of keys 'to initiate and evaluate a Fourier transform of
the spectrum analyzer’s displayed data. Activating other spectrum analyzer
functions will automatically exit the FFT function or will corrupt the display.
See Table 6-7.

Table 6-7. Compatibility of FFT With Other Functions

Funetion

Compatibility Info

Catalog functions

DLP Editor

Marker Table

N dB Points measurement
Peak Table '
Power Menu measurements
Show Options

Time Gate functions

TOI measurement
Windows

corrupts the display
corrupts the display
exits FF'T
exits FFT
exits FFT
exits FFT
corrupts the display
exits FFT
exifs FFT
exits FFT

Front-Panel Key Access: (MEAS/USER

exits the FFT mode and menus, returning the spectrum analyzer to normal
operation.

Front-Panel Key Access:

atlows the user to enter the stop frequency for the desired FFT span. This sets
the spectrum analyzer sweep time by the relationship:

FFT stop freq = 400 / (sweep time x 2)

 When using the FFT stop frequency function, the knob and step key

increments are not optimal for positioning the signal. To use the knob or sfep
k_eys to position the signal, select sweep time as the active function.

Front-Panel Key Access:
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displays the output of the YTO fine-tune DAC, which is produced on the

AT Analog Interface assembly. This is a service diagnostic function and is for
service use only.

Front-Panel Key Access:

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.,

Front-Panel Key Access:

provides access to the softkeys used for viewing or edifing the flatness-
correction constants, This is a service calibration function and is for service
use only.

Front-Panel Key Access:

displays the cutput of the FM coil driver produced on the A7 An'a,log Interface
assembly. This is a service diagnostic function and is for service use only.
Front-Panel Key Access:

Option 102 or 103 only.

adjusts the FM deviation display. The center graticule represents zero
deviation. The top graticule is the positive deviation set by FM GAIN. The
bottom graticule is the negative deviation set by FM GAIN. The range for FM
gain is from 10 kHz to 500 kHz. The default value is 100 kHz.

Front-Panel Key Access: [AUX CTRL ] or {CAL)

Option 102, 103, or 301 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.
Front-Panel Key Access:

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.

Front-Panel Key Access:

HP 85900 and HP 8592D must have Option 003,

formats a card in logical interchange format (LIF). This is the same as

ER MEM CARD . The memory card is formatted with the volume label
“HP859X." Pressing F causes a message to appear on the spectrum
analyzer screen: If you are sure, press key again to purge data. Press

; again if you want to format the memory card. Pressing

deletes data stored on the memory card.
Front-Panel Key Access:
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activates the trigger condition that allows the next sweep to start as soon as
possible after the last sweep.
Front-Panel Key Access:

HP 8591E, HP 8593E, HP 8594F, HP 8595E, or HP 8596E only. Also with

HP 8590D Option 013 '

displays, in real-time, frequency diagnostic information for the LO section. This
is a service diagnostic function and is for service use only.

Front-Panel Key Access:

HP 8591E, HP 8593E, HP 8594E, HP 8595E, or HP 8596F only. Also with
HP 85900 Option 013

indicates the status of the frequency discriminator as a function of LO span.
This is a service diagnosiic function and is for service use only,

Front-Panel Key Access:

allows the user to input a frequency offset value that is added to the
frequency readout, to account for frequency conversions external to the
spectrum analyzer. 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 FREQ 0 * and 0 (ENTER).
Pressing also sets the offset to zero.

Front-Panel Key Access:

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 spectrum 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.
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changes the spectrum analyzer span £o full span.

For an HP 8592D, HFP 8593F, HP 8595E, and HP 8596F only: span can be
: is set to ON.

Full Span Frequency Range

Model Frequency Range
HP 8550D 4 kHz to 1.8 GHz
HP 8501E 9 kHz to 1.8 GHz

P 8582D | 2.75 GHz to 22 GHz *
HP 8563E | 275 GHz to 22 GHz *
HP 8504E 9 kHz to 2.9 GHz
HP 85058 9 kHz to 6.5 GHz *
HP 8596E] 6 kHzto 12.8 GHz *

* Harmonic band lock is set to OFF.

Front-Panel Key Access:

Option 105 only. Option 101 is recommended,

accesses the menu of gate control functions and the entrance to the gate utility
menus. The gate can be controlled independently or from within the gate
utility. The gate utility makes it easier to set up and manipulate the gate,

When the gate control functions are accessed under the - menu,
outside of the gate utility, they do not interact with the ues
that are changed using these keys will not affect the gate utility setungs and
graphics unless the utility is entered with the new settings.

Front-Panel Key Access:

Option 105 orly. Oplion 101 is recommended.

- determines if the gate is enabled on the edge of the trigger input or on a
threshold 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
iength no longer apply and therefore, the

oftkeys are blanked. The gate utility does not allow level
- will automatically be set to edge trigger on entry to the

triggering “The 'g
gate ufility.
Front-Panel Key Access: m
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Option 105 only. Option 101 is recommended.
sets the duration of the delay after an edge trigger before the gate switch
closes. The gate delay can be set from I us to 65.5635 ms in-1 us steps.

softkey is accessed outside of the time gate utility, it turns
off the gate markers but does not affect the gate utility settings. When the
ate utility is entered, the current value of the gate delay will be used. The

softkey can be accessed from within the gate utility under the

- menu.
Front-Panel Key Access: (SWEEP

Option 105 only. Optzon 101 is recommended.
sets the duration of the gate. The gate length can be set from 1 ps to 65,535
ms in 1 us steps.

oftkey is accessed outside of the time gate utility it turns
off the gate markers but does not affect the gate utility settings. When the
ili ent:ered the current value of the gate length will be used. The

oftkey can be accessed from within the gate utility under the

Front-Panel Key Access: (SWEEP)

Option 105 only. Opiion 101 is recommended.

turns on or off the gate for Option 105, the time-gated spectrum analyzer
capability. The gate can be turned on outside, or from within, the gate utility.
The gate utility makes it easier {o set up and manipulate the gate.

If s accessed under the menu it turns the gate on and
off, If is accessed under the softkey from within
the gate uti e gate can only be turned o requency domain

window is active. If the time domain window is made active the gate will be
turned off, Gate manipulation with the gate turned on in the time domain
window is difficult due to trace dropouts and triggering errors.

Front-Panel Key Access; (SWEEP )
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Option 105 only. Option 101 is recommended.

accesses the softkey functions used for Option 105, the time-gated spectrum
analyzer capability. It creates related time domain and frequency domain
windows to set up the time gate and make measurements, The center
frequency and reference level must be set correctly hefore entering the gate
utility. There must be a TTL signal at the GATE TRIGGER INPUT on the rear
panel, and GATE OUTPUT must be connected to EXT TRIG INPUT. If no
trigger is present an error message is displayed. Connect a trigger input or
press instrument preset, to exit the gate utility. .

Note If the gate utility menus are exited by pressing one of the front panel keys they
d may be re-entered by pressing twice.

Some spectrum analyzer functions are altered or are not available when
th ility is active. See Table 6-8. From within the gate utility press

to return to normal spectrum analyzer operation. Press
m (SWEER) twice, and EX - to return to the gate utility and then exit it

properly.
Table 6-8.
Commands Altered/Not Available within the Gate Utility
Command Description of Change

% AM measurement Function is not available
Adjacent Channel Power measurement function is not available
Calibration no calibration functions can be accessed

- Channel Power measurement function is not available
FFT meastrement function is not available
N dB Points measurement function is not available
Occupied Bandwidth measurement function is not available
Peak Zoom routine is not avaiiable
Res BW turrs off resolution BW coupling to pulse width
Span must be zero in the time domain window '
Sweep time turns off sweep time coupling to PRI
TOY measurement function is.not available
Video BW turns off video BW coupling to gate length

Front-Panel Key Access:
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accesses the softkey menu used for selecting screen title or prefix characters
G through L. '
Front-Panel Key Access: (CAL), (CONFIG), (DISPLAY), (RECALL), or {SAVE)

displays the output of the anatog-ground reference produced on the

A16 Processor/Video assembly. This is a service diagnostic function and is for
service use only.

Front-Panel Key Access:

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 graticuie is not required.

Front-Panel Key Access:

turns the graph marker ON or OFF. This softkey is available when ACPGRAPH
is ON (for ACP or ACP extended measurements), or when PWRGRAPIH is ON
{for channel power measurements). For the ACPGRAPH, the delta frequency,
ACP ratio, and channel power are displayed at the marker position. For the
channel power graph, the frequency and channel power are displayed af the
marker position.

Front-Panel Access Key:

HP 85900 and HP 8592D only.

deactivates the active function and blanks the active function text from the
display. No data can be accidentally entered using the knob, step keys, or
keypad. Activating another function will turn off the hold function. The
softkey can also be accessed by pressing the key.

deactivates the active function and blanks the active function text from the
display. No data can be accidentally entered using the knob, step keys, or
keypad. Activating another function will turn off the hold function.

Front-Panel Key Access:

Option G21 or 023 only.
selects a black and white print. Use this function if you have a black and
white HP printer, or if you are using an HP PaintJet printer, but want

to have a black and white print. Pressing

softkey. Start printing by pressin,

(PRNT) and (CGPY).
Front-Panel Key Access:

is used when the instrument is powered on the first time. It inputs the
spectrum analyzer model number and option information. This is a service
calibration function and is for service use only. Refer to the service guide for
more information,

Front-Panel Key Access:

is used when the instrument is powered on the first time. It sets the defaulis
for spectrum analyzer flatness including the start and stop frequencies and
the step size. All of the correction values are set to zero, This is a service
calibration function and is for service use only. Refer to the service guide for
more information,

Front-Panel Key Access:
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adjusts the voltage readout by 1.76 dB to correct for the difference between
voltage and power measurements in a 75 system versus 2 b0 system. The
impedance you select is for computational purposes only, since the actual
impedance of 506 (750 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. For example, when making measurements in a 754
system, an analyzer with either a 75§ input impedance (Option 001) or a 500
input impedance, using a 754 to 500 matching device, the should be
set to 7HQ

Front-Panel Key Access:

Keguires Option 008 for an HP 8590D or HP 8592D.

selects between spectrum analyzer memory and the memory card for the save
and recall functions.

Front-Panel Key Access: (RECALL) or {SAVE)

recalls the saved spectrum analyzer state from the selected state register.
Recalling a state from the spectrum analyzer memory displays the

ti d date when the state data was stored. To recall a state, press

; and use the numeric keypad to enter a state register
number (valid state register numbers are 1 through 9). State register 8 contains
a previous state; state register { contains the current state. If windows are
being used, the instrument state can only be recalled into the active window.
Front-Panel Key Access:

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 recalled, enter the {race
register number, and press (ENTER). If windows are being used, only the trace
of the active window can be recalled.

When recalling limit-line tables or amplitude correction factors, press

LiNET _ Y espectively, enter the trace register number,

and press (ENTER). Valid trace register numbers are 0 through the maximum
register number. The maximum register number is the number displayed after
MAX REG # = during a save or recall operation. {f a screen tiile 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,
Front-Panel Key Access:
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changes the spectrum analyzer’s frequency span to the previous span setting.
Front-Panel Key Access:

accesses the Hmit-line menus.

Front-Panel Key Access:

stores the current limit-line
mory card. When accessed

When accessed by (SAVE), pressing -
tables in spectrum analyzer memor
by (RECALL), pressing LI - recalls limit-line tables from spectrum
analyzer memory or the ard. See “To Save a Limit-Line Table or
Amplitude Correction Factors” or “To Recall Limit-Line Tables or Amplitude
Correction Factors” in Chapter 5 for more information.

Front-Panel Key Access: (RECALL) or {SAVE)

allows you to choose fixed or relative type of limit lines. The fixed (FIX) type
uses the current limit line as a reference with 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. When limit lines are specified with time, rather than frequency, the
REL setting only affects the amplitude values. The current amplitude values
will be relative to the displayed reference-leve} amplitude, but the time values
will always start at the left edge of the graticule,

As an example, assume you have a frequency limit line. If the 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 spectrum 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 wiil display
the limit-line segment at 1.5 GHz. If 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 (reference level offset
included).

RELATIVE is displayed in the limit-line table when the limii-line type is
relative; FIXED is displayed when Hmit-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 line remains in the same position for the current frequency and
amphitude settings of the spectrum analyzer. If a time and amplitude limit line
is used, the amplitude values change but the time values remain the same.

Front-Panel Key Access:
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selects whether limit lines will be entered using frequency or sweep time

to define the segments. Limit lines can be created by the user to test trace
data. They can be specified as a table of limit-line segments of amplitude
versus frequency, or of amplitude versus time. Time values are evaluated with
respect to the spectrum analyzer sweep time. A time value of zero corresponds
to the start of the sweep, which is the left edge of the graticule.

Switching the limit line definition between frequency and time will erase the
current limit line table. The message If you are sure, press key again to
purge data will appear. Press L again to purge the limit line
table and switch between frequency and time.

Front-Panel Key Access:

activates the trigger condition that allows the next sweep to be synchronized
with the next cycle of the line voltage,
Front-Panel Key Access:

displays any portion of the limit lines that are currently within the spectrum
analyzer’s display boundary. If Y (yes) is underlined the limit lines are
displayed. I N (no) is underlined they are not displayed. If AUTO is
underlined, the display of the limit lines is dependent on LMT TEST. The limit
lines will be displayed while the limit test function is turned on, otherwise
they will be turned off.

Limit lines cannot be displayed while using the analog+ display mode. Limit
testing can be done but the limit lines will not be displayed.

Front-Panel Key Access:

turns the Hmit-line testing and (if ‘& is selected) turns the
display of the limit lines on and off. en limii-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 {imit lines, LIMIT PASS is displayed. I trace A is
outt, of the limit-line boundaries, LIMIT FAIL is displayed.

Front-Panel Key Access:
loads a file from the memory card into spectrum analyzer memory.
memory card is selected, pressing any of the catalog softkeys {
F

trace register into spectrum analyzer memory. To use the LOAD FILE function,
use the step ke)js to view sections of the directory, use the knob {o select a

file then press L

descriptions for €

Note

Use of the - softkey is not recommended for recalling limit-line
tables or amplitude-correction factors stored in spectrum analyzer memory.

Front-Panel Key Access: (RECALL) or (SAVE)
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Pressing (CONEIG ) ({LOCAL) ) after the spectrum analyzer has been placed in the
remote mode places the spectrum 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,

Front-Panel Key Access:

displays the output produced by the main-coil driver on the AT Analog

Interface assembly. This is a service diagnostic function and is for service use

only.
Front-Panel Key Access:

Option 105 only. Option 101 is recommended.
returns to the main gate utility menu from within the gate utility. Pressing

accesses the

and |
Frong-Panel Key Access: [SWEEP

displays the main-coil-span signal, MC_SPAN, from the span dividers on the
A7 Analog Interface assembly. This is a service diagnostic function and is for
service use only. :

Front-Panel Key Access:

Option 103 only.

performs a subset of the routine executed by pressing
then displays a menu of quasi-peak softkeys. See the HP 8581E, HP 8593E,
HP 8594E, HP 8595E, or HP 8596E Option 103 supplement documentation for
more information.

Front-Panel Key Access:

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

‘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 osciilator, or t
an automatic tracking routine, which is initiated by pressing ¥

Front-Panel Key Access:

turns the selected . One of the four markers must first be
selected by the S - key, otherwise marker 1, or the last selected
When a new marker is turned on by pressing
T8 ABC function always switches to
race that is selected by the AUTO mode.

, the 1

AUTO and the fﬁéxjker is put on ¢
Front-Panel Key Access:
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activates a second marker at the position of the first marker. (If 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. The display mode must not be changed between log and linear
while using a delta marker.

Note

If there are already four markers when is pressed, a nonactive
marker disappears, the active marker becomes a reference marker, and the
delta marker becomes the active marker.

Front-Panel Key Access: {MKR] or (PEAK SEARCH)

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,

Front-Panel Key Access:

functions exactly like the ! ¥ oftkey, if the spectrum analyzer is
already in zero span. If f:he spectrum analyzer is not in zero span it activates a
marker which must be placed on the signal that will have an FI'T performed
on it and ¥ must be pressed again. The resolution
bandwidth setting must be wide encugh to include the displayed modulation
signals. Refer to Chapter 4 “Measuring Amplitude Modulation Using the Fast
Fourier Transform” for more information.

Press

spectrum analyzer state prior to pressing
from register 8.

Front-Panel Key Access:

changes the spectrum analyzer settings so that the frequency at the marker
becomes the center frequency.
Front-Panel Key Access: (MKR—) or (PEAK SEARCH)

changes the center-frequency step size to match the value of the active
marker. Press FREQUENCY) then to view the step size, If
marker delta is active, the step size will be set to the frequency difference
between the markers.

Front-Panel Key Access:

changes the FFT stop frequency to whatever the current value of the FFT
marker frequency is, within the limitations of the available sweep times. This
puts the marker on the right side of the graticule,

Front-Panel Key Access:
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changes the frequency at the middle of the FFT display to whatever the
current value of the FFT marker frequency is, within the limitations of the
available sweep times. This puts the marker in the middle of the graticule.

When using the FF'T function the ¥ softkey replaces the

HMARKER — CF softkey in the (PEAK SEARCH) and (MKR—) menus.
Froni-Panel Key Access: (MEAS/USER), (MKR—), or {PEAK SEARCH])

moves the active marker to the minimum detected amplitude value,
Front-Panel Key Access:

finds and displays the frequency and amplitude differences between the
highest and lowest trace points. Pressing

roufin

Front-Panel Key Access:

changes the spectrum analyzer settings so that the amplitude at the active
marker becomes the reference level,

Front-Panel Key Access:

changes the start frequency so that it is equal to the frequency of the active
marker. This moves the active marker to the left edge of the display.

Front-Panel Key Access:

changes the stop frequency so that it is equal to the frequency of the active
marker. This moves the active marker to the right edge of the display.

Front-Panel Key Access:

turns off all of the markers, including markers used for marker track and
demodulation {demodulation is only available with Option 102 or 103). Marker
annotation is also removed.

Front-Panel Key Access:

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. Pressing
any digit, 0 through 9, on the numeric keypad brings up the selecied units
terminaior menu. The marker will be placed on the signal furthest left 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 deita is active in addition to marker
amplitude, the behavior of the active marker is useful for measuring signal
bandwidths. For example, place a marker 20 dB below the peak of a signal,
press The marker readout shows the 20 4B
bandwidth.

Front-Panel Key Access:
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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 PK is selected, the marker is placed on the highest
on-screen signal peak after each sweep.

Front-Panel Key Access:

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 to position the marker. Annotation in the active function
block and in the upper-right corner indicates the frequency and amplitude
of the marker. The marker stays on the trace at the horizontal screen

position where it was left unless |

“marker to” softkey function (such as MA

or is selected.

] AL turns off the marker-delta function.
Front-Panel Key Access:

Opiion 105 only. Option 101 is recommended,
activates a marker in the gate utility. The MARKER ON
within the pulse parameter entry menus in the gate utility. If the reference
edge parameter is being entered MARKER BN turns on a trigger marker. For
pulse width and pulse repetition interval entry, it turns on a delta marker. The
delta marker will be activated at the defined reference edge, if one is available,
Otherwise, it will activate at mid screen,

Front-Panel Key Access:

maintains the maximum level for each trace point of trace A. Updates each
trace point if a new maximum level is detected in successive sweeps.

Front-Panel Key Access:

maintains the maximum level for each trace point of trace B. Updates each
trace point if a new maximum level is detected in successive sweeps.

Front-Panel Key Access:

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.

Front-Panel Key Access:

turns off the measurement functions under the F
restores the spectrum analyzer to the state prior to initiating the power
measurement. If another front-panel key is pressed, exiting the power menus,
press the key twice to return to the power menu,

Front-Panel Key Access:

key is accessed from
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MEAS/USER

switches between the User Menu and the menu containin

I no keys have

been defined in the user menu, N -
D-Series and E-Series Spectrum A Progmmmer s Guide for more
information about defining keys in the user menu.

indicates that the save lock function is on. It replaces the
softkeys under the key, and it replaces
the key when

eturns the menu to its

and
$ ON. Pressing

unlocked state.
Front-Panel Key Access: (SAVE) or (CONFIG ]

maintains the minimum level for each trace point of trace €. Updates each
trace point if a new minimum level is detected in successive sweeps.
Front-Panel Key Access:

HP 8592D, HP 8593F, HP 8595E, or HP 8596E 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.

Front-Panel Key Access:

HP 8591E, HP 8593E, HP 8594E, HP 8595E, and HP 8596F only. Also

HP 85800 with Option 013,

ter when ON is underlined. If no marker is active
s pressed, a marker is activated at center screen,

{so that OFF is underlined), to turn the marker

counter off. Press to change the marker counter

resolution to an un

An (*} may appear in the upper right of the display along with the message
Marker Count. The ratio of the resolution bandwidth to span must be greater
than 0.01 for the marker count function to work properly. Reduce Span
appears on screen if the bandwidth to span ratio is less than 0,01, If Option
130, narrow resolution bandwidth, is not installed, the marker count function
is limited to resolution bandwidths >300 Hz. Widen RES BW indicates that the
resolution bandwidth must be increased. The funciion will coun{ the largest
signal is a 300 Hz bandwidth even if a narrower bandwidth setfing is used.
Front-Panel Key Access:

reads out the average noise level, referenced to a 1 Hz noise power bandwidth,
at the marker position. If no marker is present, a4 marker appears at the center
of the screen. The root-mean-square noise level, normalized to a 1 Hz noise
power bandwidth, is read out. The sample detector is activated.

Front-Panel Key Access:

stops the spectrum analyzer sweep at the marker position for the duration of
the dwell time. The dwell time can be set from 2 milliseconds to 100 seconds.
Front-Panel Key Access: (MKR FCTN}
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selects the marker readout to be displayed in signal frequency, sweep time, the
inverse of the sweep time, or the period which is the inverse of the frequency.
When the instrument is in zero span the frequency type readout cannot be
selected.

Front-Panel Key Access:

provides a list of the four available markers which is updated at the end of
each sweep or when a marker is used. The marker data can be displayed in
different formats. It can be in absolute or delta frequency and amplitude
formats. There is also a delta display line format, which can be accessed using

the softkey.

The marker table is not saved with the (SAVE) and (RECALL) keys.
Front-Panel Key Access: (MKR FCIN)

assigns a marker to a trace. Pz‘essmg MK TR, will activate a
marker on trace A if there are no markers turned on. If a marker is currently
active, press until A, B, or C are underlined. The active
marker will be moved to the selected trace.

Selecting the AUTO mode will move the marker to the trace that is
automatically selected. The selection order is to first look for a trace in the
clear-write mode, in the order of trace A, then trace B, then trace C. If no
traces are currently being written, it will select a trace in the view-store mode,
again in the order of trace A, B, then C,

Front-Panel Key Access:

moves the signal that is nearest to the active marker to the center of the
screen and keeps the signal there, MKR-TRK or CNTR-TRK appears in the
upper-right corner of the display. An (*} may appear in the upper-right corner
of the display while the spectrum analyzer is verifying that it has the correct
signal.

Pressing ! 3

turns off ihe marker-track functlon

When marker track is on and the span is reduced, an automatic 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, marker track cannot be activated.

Front-Panel Key Access:

MKR accesses the marker control softkeys which select the type and number of
markers and turn them on and off. Markers are diamond-shaped characters
that identify points of traces and allow the traces to be manipulated and
controlied on the screen. During manual operation, four markers may appear
on the display simultaneously; only one can be controlled at a time. The

trolled is called the “active” marker. Pressing (MKR) activates

- softkey.

MK — (read “marker to”) accesses the softkeys used for the transfer of marker
information directly into other functions,
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accesses the marker function softkeys. These softkeys can be used to access
the marker table and to turn on marker functions for tracking the signal and
counting its frequency. Noise markers and the marker pause function are also

accessed under (MKR FCTN).

accesses the softkey menu for selecting screen title or prefix characters
M through R. '
Front-Panel Key Access: (CAL), (CONFIG), (DISPLAY]), (RECALL), or (SAVE)

atyzer mode and other
| (located under {(PRESET ) and

- are selected, respectively. Other modes are available using
the downloadable measurement personalities. The HP 85711A cable television
measurements personality, the HP 85712D EMI diagnostics measurements
personality, and the HP 85713A digital radio measurements personality are
examples of some of these modes. Others are described in Chapter 8 “Options
and Accessories.” Consult the documentation accompanying each personalify
for information about these other modes of operation.

changes the softkey menus for
maodes of operation when

* automatically places two markers at points N dB from the highest point on the

highest displayed signal, and determines the frequency difference between
the two markers. N dB is the active function and the value of N is set by
the user. The measurement defaults to 3 dB when it is first turned on. The
measurement runs continucusly re-executing at the end of each sweep.

No other signal can appear on the display within N dB of the highest signal,
The measured signal cannot have more than one peak that is greater than or
equal to N dB. A signal must be greater than the peak excursion above the
threshold to be identified. The setting for peak excursion may be increased
from the 6 dB default value so that noise will not be identified as signals,
Increasing the value too much may cause a smaller signal to be missed or
misinterpreted as part of a larger signal. The amplitude scale may be either
linedr or logarithmic.

Front-Panel Key Access:

For Options 021 and 023 only. Refer to the HP 8590 D-Series and E-Series
Spectrum Analyzer Programmer’s Guide for movre information.

starts the DLP editor function, clearing the DLP editor memory to create a
new item in the spectrum analyzer’'s 2500 byte DLP editor memory. The item
in the spectrum analyzer’s user memory until it is processed by the
oftkey. The DLP editor memory buffer remains intact when the
instrument is preset and when it is powered off,

Front-Panel Keyv Access: (RECALL) or (SAVE)

HP 8591E, HP 8593E, HP 8594E, HP 8595E, or HP 8596E only.

switches the active window between the two displayed windows, if the
windows display mode has been turned on. The active window is marked by
solid lines.

If the zoom function has been used to expand an active window to the full
screen, the key still switches the active window between the two
windows, The windows remain zoomed (full screen) so the inactive window is
not displayed as the active window is switched.
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places the marker on the next highest peak. The signal peak must exceed the

threshold value. (Also see the P softkey
descriptions.)

Front-Panel Key Access: {AUX CTRL ] or (PEAK SEARCH)

moves the marker to the nexf peak to the left of the current marker.

The signal peak must exceed the threshold value. If th eak to

the left, the marker will not move. (Also see the P and

! softkey deseriptions.)

I‘ront Panel Key Access: {AUX CTRL) or (PEAK SEARCH)

moves the marker to the next peak to the right of the current marker.

The signal peak must exceed the threshold value. If there i ak to

the right, the marker will not move. (Also see the

softkey deseriptions.)
Front Panel Key Access: (PEAK SEARCH)

is displayed if key namber 1 has not been defined by the user. Key number 1
can be defined by remote programming commands (KEYCMD or KEYDEF).
Front-Panel Key Access:

subtracts trace B from trace A and adds the resuit 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,

© 50 that OFF is underlined.

The normalize function is useful for applying correction data {o a trace. For
example, store a measurement sweep of the response of a system in trace B.
Trace A can be re the response of the system after a device is
NO! 0 ON to subtract the system response from the
test to characterize the response of a device

response of the
under test.

Front-Panel Key Access:

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.

Front-Panel Key Access:

Options 101 and 102, or Option 301 only.

allows you to trigger on the NTSC video format. Pressing ) alters the TV
line number that ¢ ctrum analyzer triggers on internally; the line number
displayed when is pressed does not change. Pressin

changes the video modulation to negative; set
is underiined if positive video modulation is req
Front-Panel Key Access:
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allows the user to enter the percent of the power desired when using the
occupied bandwidth measurement under the P - softkey. When the
power measurements are first accessed the initial value for percent power is
99 percent. Once the value is changed, the new value will be saved through
an instrument preset or power-on. If the occupied bandwidth measurement
is active and the percent power is changed, another sweep is taken and
measured.

Front-Panel Key Access:

integrates the power of the displayed spectrum and puts markers at the
frequencies containing a selected percent of the power. The measurement
defaults to 99% of the occupied bandwidth power. The power-bandwidth
routine first computes the combined power of all signal responses contained

in the trace., For 89% occupied power bandwidth, it then puts markers at

the frequencies at which 0.5% of the power lies to the right of the right
marker and to the left of the left marker. Thus 99% of the power lies between
the markers. The difference of the marker frequencies is the 89% power
bandwidth and is the value displayed.

softkey can be used to change the measured power
value from 1% to 99.99% of the total displayed power. The occupied
bandwidth function also indicates the value of the measured power in the
occupied bandwidth, and the difference between the spectrum analyzer’s
center frequency and the center frequency of the occupied bandwidth. The
measurement can be made on a single sweep or to continuously update at the
end of each sweep. The center frequ nce level, and channel spacing
must be set by the user. Press P - so that AUTO is underlined
and other spectrum analyzel set, automatically set to make

a valid measurement. Set P to {MAN) to manually control

all settings. The measurement function stops and the specirum analyzer is
returned to its prior state when other functions are activated,

Front-Panel Key Access:

WINDOWS HP 8591E, HP 8593E, HP 8584F, HP 8595E, or HP 8590F only.
activates the windows display mode and accesses the menu of window zone
functions. The windows display function splits the screen into two separate
displays. Only one of these displays is active at a time. The currently active
window will have a solid line around the graticule rather than a broken
line, The WINDOWS key will switch the active display between the
upper and lower windows. The instrument state of the active window can
be changed without affecting the state of the inactive window. The complete
annotation is not displayed for each window because of space limitations.

When the windows display mode is first turned on, the top window will
contain an inactive copy of the previous full display. The lower window will
be active and will display a subset of the frequency span of the upper window.
The displayed span, or zone, of the lower window will be indicated on the
upper window by two vertical lines called zone markers. The zone can be
moved and changed using the zone keys which are accessed by pressing the
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WINDOWS key. Changing the span or center frequency of the lower
window will change the corresponding zone markers on the upper window.

Most functions can be used from within the windows display mode. Some
functions, like editing limit lines and showing the options, require a full-sized
display. They will temporarily exit the windows display format. When the
function is finished the instrument will return to a windows display. Other
functions will permanently exit the windows display and it will be necessary to
restart the windows display mode by pressing WINDOWS (GN). See Table 6-9.

Limit lines can be displayed and tested within the windows display mode.
Viewing and testing must be turned on independently in each window. The
current limit lines will be common to both windows.

{SAVE] and (REZALL) do not save the windows display mode. If the windows
display mode is being used, the save state function saves the state of the

currently active window. The recall stat i Is the st i
the currently active window. See the | Ci
softkeys for information about saving the display.

Table 6-9. Functions Which Exit The Windows Display Format

Fanction Description

% AM measures percent amplitude modulation
Adjacent Channel Power | measures adjacent channel power
Calibration Functions self-calibration routines

Channel Power measures channel power
Confidence Test built-in self test routine

Dispose User Memory deletes user’s items from analyzer memory
FET initiates FFT on zero span input
Gate Utility accesses time gate functionality
Instrument Preset returns analyzer to preset state
Marker Table lists all of the active markers

N dB Points measures N dB bandwidth
Occupied Bandwidth measures occupied bandwidth
Peak Table lists displayed signal peaks
Peak Zoom initiates the peak zoom routine

TOI makes a third-order intercept measurement

Option 021 or 023 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.

Front-Panel Key Access:

Options 101 and 102, or Option 301 only.

allows you to trigger on the PAL video format. Pressing alters the TV
line number that the spectrum analyzer triggers on internally; the line number
displayed when ]

the video modulation to negative; set TV
underlined if positive video modulation is required.
Front-Panel Key Access:
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Options 101 and 102, or Option 301 only. )
allows you to trigger on the PAL-M video format. alters the TV line
number the spectrum analyzer triggers on internally; the line number displayed
: changes the video modulation

to negative; use POS) if positive video modulation is
required.

Front-Panel Key Access:

lets the user choose between automatically or manually setting the parameters

used for the measurement functions under the
Parameters such as span, resolution bandwidth, video bandwidth, center
frequency step size, detector mode, and sweep time are coupled so that they
are automatically updated. With AUTO underlined when channel bandwidth
or channel spacing are changed, the coupled parameters will be updated and
another sweep will be taken and measured. If MAN is underlined the user
must set all of the parameters correctly.

Front-Panel Key Access:

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 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-execursion 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.

Front-Panel Key Access: (PEAK SEARCH)
accesses the same softkeys that are available when (PEAK SEARCH] i

(see the key description for below). Pressing .
of allows you to use the peak-search functions without initiating
a new peak search,

Front-Panel Key Access:
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automaticaily places a marker on the highest amplitude of a trace, displays the
marker’s amplitude and frequency. It also accesses the menus of marker peak
functions including the peak table functions.

HP 8592D only.
automatically places a marker on the highest amplitude of a trace and displays
the marker’s amplitude and frequency. This softkey can be accessed by

pressing (AUX CTRL), then ¢ ‘
Front-Panel Key Access:

finds the highest displayed signal and narrows the span to a value selected

by the user. Pressing } , the first time will make FINAL SPAN the
active function so the re put the destination span. The current FINAL
SP, e will be displayed. At that time the user can enter a span or press
| again to use the displayed span.

The peak zoom function sets the reference level to the signal amplitude and
sets the center frequency step size to the signal frequency. If the signal isin a
microwave band, a preselector peak is executed.

For a signal to be found it must have a peak of at least 6 dB. If no signal is
found, Signal not found will be displayed. (The routine will ignore the
spectrum analyzer's local oscillator feedthrough signal which is at () Hz.)

Front-Panel Key Access:

select which peaks will be listed in the peak table to include all peaks, or
to exclude the peaks that are either above or below the display line. See
Table 6-10. The display line is activated if it was not currently being displayed,

Table 6-10.
Seiectionl Peaks Listed
NRM all peaks klsted
»>DL peaks above display line listed

< DL peaks below display line listed

Front-Panel Key Access:

switches the peak table sorting routine between listing the peaks in order by
descending amplitude or by ascending frequency.

Front-Panel Key Access: [PEAK SEARCH
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displays a list, of up to ten signal peaks, that is updated at the end of each
sweep. The peaks can be sorted in order by descending amplitude or by
ascending frequency. Peaks above or below the display line can be excluded
from the table. The peak table function works with trace A only. The peak
table is not saved with the (SAVE) and (RECALL] keys.

Front-Panel Key Access:

Option 021 or 023 only.
accesses the menu used to address the plotter and to select plotter options. See
the key for more information.

Front-Panel Key Access:

Option 021 only.

HP-IB address of the plotter. The plotter address is set to 5 when
s pressed.

Front-Panel Key Access:

Option 021 or 023 only.

selects the position of the plotter output. The highlighted portion of the
softkey label 1nd1cates where the plot is to be output on the page. This
appears only if two or four plots per page are selected when

ey Access (CONFIG]

Option 021 or 023 only.
allows the softkey labels to be plotted along with the spectrum analyzer
display. This function operates when the key is used in a plot

conﬁguration. The ! function is set to OFF when

- is pressed.

Front; Panel Key Access:

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 h
will be set to a full-page output when DE
Front-Panel Key Access:

specifies a limit value for one coordinate point, so that a POINT segment
specifies a limit value for a single frequency or time. For 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.

Front-Panel Key Access:

is pressed.
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accesses functions which make transmitter power measurements. The
measurements are designed for analog radio or continuous carrier digital radio
signals.

if another front-panel key is pressed, exiting the power menus, press the
key twice to return to the last power menu that was being used.
Front-Panel Key Access:

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 spectrum
analyzer is powered on. If the POWER ON function is set to LAST, then

the state that the spectrum analyzer was left in when it was powered off is
recalled.

The setting (IP or LAS

R ON function is not changed by pressing
(PRESET). Use the PO softkey function to change the setting
of the spectrum analyzer state which is recalled at power on. Limit lines are
not recalled when the spectrum analyzer is powered up.

Note

if you have a downloadable program or “personality” installed in spectrum
analyzer memory, the following changes apply to the operation of the POWER
ON function: When using a downloadable program or personality, the last
state of the personality is not recalled. We recommend that if you are using

a downloadable program or personality, you set P to IP If

I set t6 LAST, you must press whenever you
power on the spectrum analyzer.

Front-Panel Key Access:

HP 8592D, HP 8593F, HP 8595E, or HP 8596 only.

peaks the YTT preselector by allowing the user to manually adjust the YTF
fine-tune DAC. This is a service diagnostic function and is for service use only.
Front-Panel Key Access:

HP 8592D, HP 8593F, HP 8595E, and HP 8596F only,

enables default preselector data for bands 1 through 4, to allow maximum
frequency response without peaking th e CAL YTF routine
should be performed before pressing

Front-Panel Key Access:

HP 85920, HP 8593F, HF 8595F, or HP 8596F only.

optimally centers the preselector on a given signal for the most accurate
measurement of amplitude. The maximum response found for the frequency at
the marker determines the future adjustment values that will be provided to
the preselector. :

Front-Panel Key Access:
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provides a convenient starting point for making most measurements. Pressing
dispiays softkeys used for accessing the operating modes available
for your spectrum analyzer. See Table 6-12 and Table 6-11 for the conditions

established by pressing (PRESET ).

The instrument preset function performs a processor test, but does not affect
CAL data. Pressing clears both the input and output buffers, but does
not clear trace B. The amplitude values of trace C are set to the reference
level, Amplitude-correction factors are furned off. Limit-line testing is turned
off, but the limit-line tables remain in spectrum analyzer memory. The status
byte is set to 0. Instrument preset affects all operating modes. (See the key
description for for more information about other operating modes.)
Pressing erases all “on time” functions—ONCYCLE, ONDELAY,
ONEOS, ONMKR, ONSRQ, ONSWP, ONTIME, and TRMATH. These are remote
programming commands. See the HP 8590 D-Series and E-Sertes Spectrum
Analyzer Programmer’s Guide for more information.

Note Turning the spectrum analyzer on performs an instrument preset. Turning on
_ the spectrum analyzer also fetches CAL data; completes a processor test; clears
6 trace B, trace C, and both the input and output buffers; turns off amplitude
correction factors; turns off limit-line testing; and sets the status byte to 0.

The last state of the spectrum analyzer (before it was switched oﬁ') is recalled,
uniess IP has been set by the POWER ON function.

Table 6-11, Model Specific Preset Conditions

Model | Center Span Start Stop Sweep
Frequency Frequency | Frequency Time
HP 8590D | 900 MHz 1.8 GHz 0 Hz 1.8 Gliz 20 ms (auto-coupled)
HP 8591E | 900 MHz 1.8 GHz 0 Hz 1.8 GHz 20 ms (auto-coupled)

HP §592D | 12.38 GHz | 18.25 GHz| 2.75 GHz 22 GHz {386 ms, full span (auto-coupled)
HP 8503E | 12.38 GHz {19.25 GHz| 2.75 GHz 22 GHz | 386 ms, full span (auto-coupled)

HP 8594E { 1.450 GHz | 2.9 GHz 0 Hz 2.9 GHz 58 ms (auto-coupled)
HP 8595E1 3.25 GHz | 6.5 GHz 0 Hz 6.5 GHz 130 ms (auto-coupled)
HP 8506K 1 6.4 GHz | 12.8 GHz 0 Hz 12.8 GHz 2566 ms (auto-coupled}
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Table 6-12. Common Preset Conditions

A-B-—A

Amplitude correction factors
Amplitude units
Annotation and graticule display
Attenuation

Center frequency

CF step size

Coupled functions
Coupling *

Mass storage device (card or internal)
Detector

Display Hne level
Frequency offset
Limit-Hne testing
LIMIHI and LIMILO

Log scale

Marker counter
Marker counter resolution 1
Markers

Mixer level

Operating mode
Preselector peak §
Reference level
Reference level offset
Reference level position
Resolution bandwidth
Span

SRQ mask

Start Frequency

Stop Frequency

State registers 1--8
Sweep

Threshold level

Title

Trace A

Trace B

Trace C

Trace registers

Trigger

VBW/RBW ratio

Video averaging

Video bandwidth

off

off

default values

on

10 dB {aute-coupled)
Refer to Table 6-11.
10% of span

afl set to AUTO

AC

INTERNAL

positive peak

2.5 graticule divisions below reference level, display off
0 Hz

off

cleared

10 dB/division

off )
auto-coupled

off

—10 dBm

spectrum analyzer
reset

( dBm in power-on units
0dB

top (8th) graticule

3 MHz {auto-coupled)
Refer to Table 6-11.
octal 60

Refer to Table 6-11.
Refer to Table 6-11.
unaffected
continuous

one graticule above baseline, display off
cleared

clear-write
store-biank
store-biank, at reference level
unatfected

free run

0.3

off

1 MHz (auto-coupled)

* HP 8BO4E, HP 8395E, or HP 8506E only.

T HP 8590D Option 013, HP 8591E, HP 8593E, HP 8594E, HP 8595E, or HP 8506E only.
1 HP 8562D, HP 8503E, HP 8585E, or HP 8596E only.
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allows the spectrum-analyzer mode only to be preset. Table 6-13 lists the
conditions affected by the PRESET SPECTRUM function. Other operating
modes will not be affected. See the description of the key.

PEC
k tha

Pressing isposes of ONEQOS, ONSWP, and TRMATH, These
are remote programming commands; see the HP 8590 D-Series and E-Series
Spectrum Analyzer Programmer's Guide for more information.

Front-Panel Key Access: (MODE) or (PRESET )

{continued on next page)

In addition, pressing

PR I erases user-generated graphics and
blanks the active-functi

on the spectrum analyzer screen.
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Table 6-13. Preset Spectrum Conditions for All Models

A-B—A

Analog+ display mode
Annotation and graticule
Attenuation

Center frequency

Center frequency step size
Coupied fanctions
Coupling *

Detector

Display line

Frequency offset
Harmonic lock {
Limit-lime testing

Scale

Marker counter 1

Marker counter resolution i
Markers

Measure

On end-of-sweep command (ONEOS)
On-sweep command (ONSWP)
Reference level
Reference level offset
Reference level position
Resolution bandwidth
Span

Start fregquency

Stop frequency

State registers 1—8

Sweep

Sweep time

Threshold

Trace A

Trace B

| Trace C

Trace math command (TRMATH)

Trace registers

Trigger

Video averaging

Video bandwidth

Video bandwidth to resolution bandwidth ratio

off

off

on

coupled

Refer to Table 6-11.
10% of span

all set to AUTO-

AC

positive peak

off

0 Hz

off

off

jog 10 dB/div

off

2 kHz {auto-coupled)
off

SA (spectrum analyzer)
cleared

cleared

0 dBinx in power-on tnits
0 dB

top {8th) graticule

3 MHz (coupled}
Refer to Table 6-11.
Refer to Table 6-11.
Refer to Table 6-11.
mnaffected
continuous

Refer to Teble 6-11. (coupled)
off

clear-write
store-blank
store-blank

cleared

unaffected

free

off

1 MHz {coupled)

0.3

* HP 8504E, HP 8595E, or HP 8586E only.

t HP 85920, HP S593E, HP 8595E, or HP 8596E only.

i HP 8580D Option 013, [P 8521F, HP 8593E, HP 8504f, HP 8395E, or HP S8596E only.




Option 021 or 022 only.

accesses the softkey functions that are used to address the printer, select a
black and white print or a color print (a color print requires an HP PaintJet
printer}, and reset the printer. See the key for more information,

Front-Panel Key Access:

Option 021 only.
allows you to change the HP-1B address of the printer. The printer address is

set to 1 by pressing
Front-Panel Key Access: {CONFIG)

Option 021 or 023 only.

resets the printer, sets the printer to 60 lines per page, and skips line
perforations. This function enables you to obtain up to three printouts per
page. The printer paper should be at the top of the form before using this
function. The PRINTER SETUP function may not work with printers that are
not recommended (see Chapter 9 for recommended printers).

Front-Panel Key Access:

Option 021 or 023 only.
allows the softkey labels €0 be printed along with the spectrum analyzer
display. This function operates when the key is used in a print

configuration. The PRT MENU function is set to ON when ;

pressed.
Front-Panel Key Access:

Option 105 only. Option 101 is recommended.

accesses the gate utility menus for entering the pulse parameters: reference
edge, pulse width, and pulse repetition interval, If pulse parameters have
previously been entered, pressing causes a list of the current
values to be displayed.

Front-Panel Key Access: {SWEEP)

clears the current amplitude-correction factors table. Pressing
displays the message: If you are sure, press key again to purge data.
Pressing a second time clears the amplitude-correction data.

Pres {o save amplitude-correction factors, and then press

- to clear the current amplitude-correction factors table,
Front-Panel Key Access:

h

nt limii-line table from spectrum analyzer memory. Pressing

cl
displays the message: If you are sure, press key again

to purge data. Press : again if you wish to clear the current

limit-line table. Press : to save the current limit-line table, and

then press . to clear the current limit-line table.

Front-Panel Key Access:

turns the channel power graph ON or OFF, With the PWRGRAFPH 0N, the
channel powergraph is calculated and displayed and the numeric results are
not displayed. The value of the channel power is displayed at the selected
marker frequency. This is used after doing a channel power
measurement with the

Front-Panel Key Access:
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HP 85300 and HP 8591 F with Option 010 or 011. HP 8593E, HP 8594E,

HP B595E, and HP 8596E with Option 010,

activates (ON} or deactivates (OFF) the power-sweep function, which sweeps
the output power of the tracking generator over the selected power-sweep
range. The value of the power-sweep range is displayed in the active-function
block when | - is turned on. The available power-sweep

range is a function of the source attenuator setting: For power sweeps, press
until (MAN} is underlined so the spectrum analyzer source
attenuator is manually set (decoupled). For a given source attenuation setting,
the maximum specified power-sweep range is given by the following:

Power Sweep Range for the HP 85%0D and HP 8591F is (—15 dBm minus

the source attenuation setting) to (0 dBM minus the source attenuation
setting). For example, if the source attenuation setting is 20 dB, the maximum
power sweep range is from —356 dBm {—15 dBm — 20 dB) to —20 dBm

{0 dBm - 20 dB). The starting power level is the source power setting. The
ending power level is the sum of the source power setting plus the source
power sweep seiting. Source power sweep may be set as high as 20 dB, but
performance is specified only up to 15 dB.

Power Sweep Range for the HP 8593E, HF 8594E, HP 8595E, and HP 8596F is
also related to the source attenuation setting. See Table 6-14.

Table 6-14. HP 8593E, HP 8594E, HP 8595E, and HP 8596E

Asttenuator | Power Sweep
Setting Range

0 dB —1to —10

8 dB —10.1 to —18

16 dB -18.1 to 26

24 dB ~26.1 to —-34

32 dB —-34.1 to —42

40 dB —42.1 to —50

48 dB —50.1 to —58

56 dB —58.1 to —66

The output power of the tracking generator is swept according to the sweep
rate of the spectrum analyzer. The output power is always swept from the
source power setting to a higher power setting (negative source power sweep
values are not allowed). Refer to the calibration guide for your instrument for
more information regarding source power and source attenuation relationships.

Power-sweep measurements are particulariy useful in making gain compression
measurements or cutput power versus frequency measurements,

Front-Panel Key Access:
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Option 103 only.

amplifies the video signal ten times (20 dB} in order to make an accurate
measurement of a low quasi-peak signal. See the HP 8591E, HP 8593F,

HP 8594E, HP 85985E, or HP 8596E Option 103 supplement documentation for
more information. '

Front-Panel Key Access:

Option 103 only.

turns the quasi-peak detector on and off. This i xs a service diagnostic function
and is for service use only. See either the service documentation or the

HP 8591E, HP 8503E, HP 8594E, HP 85395F, or HP 8596E Option 103
supplement documentation for more information.

Front-Panel Key Access: (AUX CTRL]} or (CAL)

Option 103 only.

amplifies the video signal ten times (20 dB). This is a service d;agnostlc
function and is for service use only.

Front-Panel Key Access:

Option 103 only.

sets the offset of the qua31-peak detector. This is a service diagnostic funct:on
and is for service use only,

Front-Panel Key Access:

Option 103 only.

discharges and resets the guasi-peak detector. This is a service diagnostic
funection and is for service use only.

Front-Panel Key Access:

Option 103 only.

accesses the menu of quasi-peak softkey functions and, if there is not an
on-screen marker, places a marker on the highest on-screen signal. See
the HP 8591E, HP 8593E, HP 8594E, HP #595E, or HP 8596E Option 103
supplement documentation for more information,

Front-Panel Key Access:

accesses softkey menus that allow you to recall data from the memory card
or spectrum analyzer memory. When INTERNAL is selected, states, traces,
limit-line tables, araplitude-correction factors can be recalled from spectrum
analyzer memory. When CARD is selected, states, traces, limit-line tables, and
amplitude-correction factors, display images, and downloadable programs can
be recalled from the memory card. Option 003 is required o use a memory
card with the HP 8590D or HP 8592D,

In addition, pressing accesses the cataloging functions used to catalog
the saved data that is in spectrum analyzer memory or on the memory card, It
also accesses the DLP editor utility.
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recalls an amplitude-correction factors table from the current mass-storage
device (spectrum analyzer memory or memory card). To verify the current

mass storage device, press B . if MAX REG # appears on the
spectrum analyzer display, t storage device is spectrum
analyzer memory. If PREFIX= is display e memory card is the mass storage
device. Press [SAVE) or {RECALL}, then to change the current
mass storage device. To recall an amplitude-correction factors table, enter the
register number that the table was previously saved under, then press .
When recalling an amplitude-correction factors table from the memory card,

it may be necessary to c ent prefix to the prefix with which the
table was stored. Press to change the current prefix. When
saved in spectrum analyzer memory, the register number is restricted to the
range between 0 and the number x indicated by MAX REG# = x. The screen title
is not recailed with the amplitude-correction factors table,

Front-Panel Key Access:.

recalls limit-line tables from the current mass-storage device (spectrum
anaiyzer mernory or memory card), To verify the current mass-storage device,
press | If MAX REG # appears on the spectrum analyzer display,
the (‘urrent mass-storage device is spectrum analyzer memory. If PREFIX= is
dlsplayed the memory card is the mass-storage device. Press {SAVE) or (RECALL]),

then INTERNAL CARD. to change the current mass-storage device. To recall a
limit line, enter the register number that the limit-line tables. was saved under,
then press (ENTER). When recalling a limit line from the memory card, it may
be necessary to change the current prefix to the prefix with which the Hmit
line was stored. Press Ch to change the current prefix., When
saved in spectrum analyzer memory, the register number is restricted to the
range between § and the number x indicated by MAX REG# = x. The screen title
is not recalled with the limit-line {ables.

Front-Panel Key Access:

allows the reference level to be changed. This function is activated when

is pressed. The reference level is the amplitude power or voltage
represented by the top graticule line on the screen. Changing the value of
the reference level changes the absolute amplitude level (in dBm) of the top
graticule line. Pressing any digit, 0 through 9, on the numeric keypad brmgs
up the selected terminator menu. :

Front-Panel Key Access: (AMPLITUDE)

adds an offset value to the displayed reference level. Offsets are entered by
using the number/units keypad. Entering an offset does not affect the trace

or the attenuation value. Reference-level offsets are used when gain or loss
oceurs between a device under test and the spectrum-analyzer input, Thus,
the signal level measured by the spectrum analyzer is the level at the input of
an external amplitude-conversion device. When an amplitude offset is entered,
its value is <hsplayed on the left side of the screen (as opposed to frequency
offsets which 1 he bottom of the screen) To eliminate an

offset, press RE 0 L—dBm} or (zdBm). Pressing (PRESET) also
sets the offset to zero. 1 offsets are entered using the numeric
keypad. See also the ] softkey description.

Front-Panel Key Access: “
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changes the spectrum analyzer’'s 3 dB resolution bandwidth. As the resolution
bandwidth is decreased, the sweep time is increased to maintain amplitude
calibration. Resolution bandwidth is also related to span. As span is decreased,
the resolution bandwidth is decreased. A “#" mark appears next to RES BW

on the screen to indicate that it is not coupled. To recouple the resolution
bandwidth, press RES BW AUTO 1 so that AUTO is underlined. The
resolution bandwidth can be changed using the step keys, the knob, or the
numeric keypad.

Front-Panel Key Access: [AUTO COUPLE ] or (BW)

Option 103 only.
retums the spectrum analyzer to the seftings that were present when

was pressed, displays the quasi-peak amplitude value and

the guasi-peak marker if . was pressed, and returns {o the
previous quasi-peak softkey menu. See the HP 8501E, HP 8503E, HP 8504E,
HP 8595E, or HP 8586E Option 103 supplement documentat:on for more
informaticn,

Front-Panel Key Access:
ides additional characters for the Change Title function. Pressing
provides lowercase letters, numbers, Greek letters, and

punctuatmn symbols. When 1 is pressed, a character table appears
on the screen. To select a ch the knob to position the cursor

under the desired character and press the (ENTER) key. The step keys move the
cursor between rows. When all characters have been entered, press WINDOWS
(NEXT), or for an HP 8590D or HP 8592D, press (HGLD). All other spectrum
analyzer functions are unaccessible until the {(NExT]) or (HOLD) key is pressed.
Front-Panel Key Access: (CAL} or [(DISPLAY)

locks all the current internal state and trace registers against further data
storage, when ON is underlined. With the state and trace memory locked, the

softkey functions are no longer

to OFF.

Note

is set to ON, none of the state registers, (1-8), can be
. The spectrum analyzer automaticaily updates state register nine
with the last state.

gnores the state of the
TRACES are locked, they will still be erased by E

So, even if STATES and

Front-Panel Key Access:
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accesses softkey menus that allow you to store state data, trace data, limit-line
tables, and amplitude-correction factors on a memory card or in spectrum
analyzer memory. The SAVE function also allows you to save state data, trace
data, limit-line tables, amplitude-correction factors, and program data on the
memory card. In addition, pressing accesses the softkey menus used to
catalog the saved data in spectfrum analyzer memory or on the memory card.

To save to, or catalog from, spectrum analyzer memory press AL CA
so that INTERNAL is underlined. To save to, or catalog from, emory
card, press 1 o that CARD is underlined. The HP 8590D or
HP 8592D must have Option 003 for memory card operation.

Saving state data saves the spectrum analyzer settings, but noi the trace data.
Saving trace data saves both the trace data and the state data. Display images
and programs (alsc called dewnloadable programs or DLPs}, can only be saved
to or recalled from the memory card.

States and fraces are saved in spectrum analyzer memory even if

the instrument is turned off or is pressed. Eight spectrum
analyzer-memory state registers and many trace registers are available for the
user. The 4 softkey is used to access the catalog functions,
It also accesses the DLP editor utility.

saves the current amplitude-correction factors table to the current
mass-storage device (spectrum analyzer memory or memory card). To verify
the current mass storage device, press SAVE AMP If MAX REG # appears
on the spectrum analyzer display, the current ma: rage device is specfrum
analyzer memory. If PREFIX= v card is the mass storage

device. Press (SAVE] or (RECALL) o change the current

mass storage device. Press , enter a register number, then press
to save the current amplitude-correction factors table in spectrum
analyzer memory or on the memory card. When saved on the memory card,
amplitude-correction factors tables are stored with “a_", the prefix, and the
register number enfered. When saved in spectrum analyzer memory, the
register number is saved in a trace register. Trace register values are restricted
t0 a range between { and the number x indicated by MAX REG# = x,

Front-Panel Key Access:

For Options 021 and 023 only. Refer to the HP 8590 D-Series and FE-Series
Spectrum Arnalyzer Programmer’s Guide for more information.

passes the text from the DLP editor memory through the parser to execute as
spectrum analyzer commands. Pressing is similar o outputting
the text to the spectrum analyzer from an external controller. If the text
{commands) is a valid user-defined function, it passes through the parser and
into the spectrum analyzer user memory. It will replace an existing user
defined function of the same name.

The DLP editor memory buffer remains intact when the spectrum analyzer is
preset or powered off so the text being edited will not be lost.
Front-Panel Key Access: (RECALL) or [SAVE)
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saves the current limit-line tables in the current mass-storage device (spectrum
analyzer memory or memory card). To verify the current mass-storage device,

press If MAX REG # appears on the spectrum analyzer display,
the current mass torage device is spectrum anaiyzer memory. If PREFIX= is
displayed, t card is the mass-storage device. Press (SAVE) or (RECALL),

then - to change the current mass-storage device, Press

, enter a register number, then press to save the current
limit-line table in spectrum analyzer memory or on the memory card. When
saved on the memory card, limit-line tables are stored with “1.", the prefix,
and the register number entered. When saved in spectrum analyzer memory,
the register number is saved in a trace register. Trace-register values are
restricted to a range between 0 and the number x indicated by MAX REG # = x.
Froni-Panel Key Access:

scales the vertical graticule divisions in logarithmic units when LOG is
underlined. When the SCALE LOG LIN function is the active function, the
logarithmic units per division can be changed. Values may range from 0.1 to
20 dB per division. When LIN is underlined, the vertical scale is in linear mode
which has a range of 1 kW to I pW. The reference-level value is set to the top
of the screen and the bottom graticule becomes zero volts. (Each division of
the graticule is one-eighth of the reference level in volts,)

Pressing always sets the units specified for the current

amplitude scale. Pressing or powering on the spectrum analyzer sets
the default units.

Front-Panel Key Access:
Regquires Option 301, or both Options 101 and 102,

triggers on the SECAM-L video formats. Pressing S
number that the alyzer triggers on internally

displayed when does not change Pressing B

alters the TV line

video modulation to positive; set 'Q to NEG if negative video
modulation is required.

Front-Panel Key Access:

selects one of the four possible markers. A marker can be turned on once it is
selected. A marker that has already been turned on will become active when
it is selected. If a marker has already been turned specific

trace it will become active on that trace and the |
will have the appropriate trace letter underlined.
Front-Panel Key Access:

allows you to enter either the amplitude vaiue for the displayed (upper

or lower) Himit-line segment or the amplitude value for the current
amplitude-correction point. Enter the amplitude value for the selected
frequency or time by using the data keys, Change an amplitude value by using
the step keys or the knob. Press o correct errors.

Front-Panel Key Access: (CAL) or {DISPLAY

allows you to enter the delta amplitude value. The middle amplitude value and
the delta amplitude value create an upper and lower limit-line segment, Enter
the delta amplitude value for the selected frequency or time by using the knob
or data keys. Press to correct errors. The default value is 0.
Front-Panel Key Access:
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allows you to enter the frequency value for a limit-line segment or for an
amplitude-correction point. Enter the frequency value for the frequency by
using the data keys. Change the frequency value by using the step keys or the
knob. Press to correct errors.

A frequency coordinate must always be specified for either limit lines or
amplitude-correction factors.

Note

Limit-line data is sorted in frequency order in the limit-line table. The sorting
occurs after you have entered the frequency and at least one amplitude value.

For amplitude-correction factors, only two entries with the same frequency are
valid. Only the first and last points of a series with the same frequency values
are used; the middle points are ignored.

Amplitude-correction data is sorted in the table by frequency. The sorting
occurs immediately after you have entered the frequency value via the

- front-panel.

Front-Panel Key Access: (CAL) or (DISPLAY)

allows you to enter the amplitude value for the lower limit-line segment,
Enter the amplitude value for the selected frequency or time by using the .
knob or data keys. Press t0 correct errors.

Front-Panel Key Access:

allows you to enter the middle amplitude value. The middle amplitude value
and the deita amplitude value create upper and lower limit-line segments.
Enter the amplitude value for the selected frequency or time by using the
knob or data keys. Press to correct errors.

Front-Panel Key Access:

allows you to create or edit an amplitude-correction factor data point. Enter
the point number to be created or edited by using the data keys, then press

(ENTER). Press to correct errors.
Front-Panel Key Access:

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

Front-Panel Key Access: {RECALL] or (SAVE )

allows you to create or edit a limit-line segment. Limit lines are created by
entering frequency (or time) and amplitude values into a limit-line table.

The frequency {or time} and amplitude values specify a coordinate point
from which a limit-line segment is drawn. The coordinate point is the lowest
frequency or time 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 press a unifs key.

Up to 20 segments can be specified per limit-line table,

Front-Panel Key Access:
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allows you to enter the time value for a limit-line segment. The time value is
with respect to the spectrum analyzer’'s sweep time. A time value of zero is
the start of the sweep, which is the left edge of the graticule. Enter the time
value by using the data keys. Change the time value by using the step keys or
the knob. Press to correct errors.

Note

Limit-line data is sorted in time order in the limit-line table. The sorting occurs
after you have entered the time and at least one ampiitude value.

Front-Panel Key Access:

accesses the softkey menu used to select the limit-line type of line. Press ¥

to select a flat line, press !
select a point,

Front-Panel Key Access:

allows you to enter the amplitude value for the upper limit-line segment.
Enter the amplitude value for the selected frequency or time by using the
knob or data keys. Press to correct errors.

Front-Panel Key Access:

accesses several service calibration functions. The service calibration functions
are designed for service use only. More detailed descriptions of the service
functions are available in the service documentation. Service documentation
can be obtained by ordering Option %15 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.

Front-Panel Key Access:

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 documentation. Service
documentation can be obtained by ordering Option 915 through your HP Sales
and Service office. For a listing of all available service diagnostic functions,
refer to “Service Functions” at the beginning of this chapter.

Front-Panel Key Access:

sets the calibration attenuator-error factors (this is not the same as the input
attenuator). This is a service calibration function and is for service use only.
Front-Panel Key Access:

0 select a sloped line, or press

 accesses the softkeys for setting up black and white HP and Epson compatible

printers.
Front-Panel Key Access:(CONFIG)

accesses the softkey for setting up the HP paintjet printer.
Front-Panel Key Access:(CONFIG)

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 89. Valid month (MM) values are from 01 to 12, and
valid day values are from 01 to 31.

Front-Panel Key Access:
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allows vou 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 (S8} values are
from 00 to 59.

Front-Panel Key Access:

accesses the menu used to set up parameters specific to the power
measurements.

if another front-panel key is pressed, exiting the power menus, press the
key twice to return to the last power menu that was being used.

Front-Panel Key Access:

changes the sweep control to singie sweep if the spectrum analyzer is in the
continuous sweep mode, It executes a sweep after the trigger condition is met.

displays the number and description of the options installed in your spectrum
analyzer, the instrument model number of the spectrum analyzer, the last five
digits of the spectrum gnaiyzer‘s serial number, and the firmware revision.

Pressing SHO O N5 changes the softkey label to Press
. to erase the SHOW OPTIONS function information.

Pressing § displays the individuai option numbers, It will not
show combination options such as Option 301, instead both options 161 and
102 will be displayed.

Front-Panel Key Access:

activates an FF'T marker that must be put on a signal to verify that it is not
being displayed a frequency due to aliasing. Once the marker is on
the signal press § again to initiate the signal identification function.
The signal should move half of a division to the right for 2 seconds. A marker
will be put at the frequency that the signal should move to. If the marker
appears on the signal when it is shifted, then the frequency readout of the
signal is correct. Sweep time limitations may alter or stop the function from
executing. ‘

If the marker or the signal is less than half of a division from the right side of
the display before | Is pressed, then the routine may not function
correctly and a warning message can be displayed.

Front-Panel Key Access:
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initializes the fast Fourier transform (FFT) function. If the spectrum analyzer
is in single sweep mode, an FFT is performed on trace A without taking a new
sweep, If the spectrum analyzer is in continuous sweep, it is put in single
sweep, a sweep is taken, and the FFT is performed. If the spectrum analyzer
is already in the FFT mode it is put in single sweep, a sweep is taken, and an

FFT is performed. Pressing SINGLE gain or pressing will take
another sweep and perform an FFT,

After using the FFT function, the display is in log mode. The markers are put
in the FFT mode for use in evaluating the data. The signal being transformed
is in trace A and the Fourier transform of the signal is in trace B. (Any
information that was in trace B and C will be lost.) Press to return
the spectrum analyzer to normal operation.

Refer to Chapter 4, “Measuring Amplitude Modulation Using the Fast Fourier
Transform Function,” for more information.
Front-Panel Key Access:

sets the functions in the so that they make the measurement on a

single sweep. After a power measurement is activated, pressing
or (SGL swe ) initiates a sweep and recalculates the measurement results,
Frong-Panei Key Access: (MEAS/USER)

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.

Front-Panel Key Access:

activates the SPAN function and accesses the frequency-span functions.
Pressing lows the user to change the frequency range symmetrically
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.

Front-Panel Key Access:

finds the highest signal peak on-screen. If a marker is not already on the peak,
it places a marker on it, turns on the marker-track function, and activates the

span function. Pressing performs the routine similar to pressing

the following keys: (PEAK SEARCH], (MKR FCTN),

).
Froni-Panel Key Access:

Option 102, 103, or 301 only.

turns the internal speaker on and off. The volume from
controlled by the front-panel volume control knob and |
FM demodulation). There is no outj
turned on. Pressing sets 8
Front-Panel Key Access:

sets the spectr he spectrum analyzer operating mode and
accesses the P RUM softkey function.

Front-Panel Key Access: (MODE] or (PRESET)

{when using

eaker unless demodulation is

. to ON.
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Option 102, 103, or 301 only.

adjusts the squelch level. The squelch level mutes weak signals and passes
strong signals. The squelch level affects the audio cutput only. If the internal
speaker is on, audio signals are not output unless the signal strength exceeds
the squelch threshold. The squelch level does not affect the rear-panel AUX
VIDEO OUT signal. Squelch level is indicated on-screen by the unitless
numbers 0 to 100, with 0 being minimum squeich threshold (all signals are
passed), and 100 being maximum squelch threshold {no signals are passed).
The default squelch value is 0.

Front-Panel Key Access:

Option 010 or 011 only. (Not available with HP 8590D.)

allows you to select between automatic and manual adjustment of the tracking
generator’s switching attenuator. The HP 85681E can be manually adjusted
from 0 to 60 dB in 10 dB steps. The HP 8593E, HP 8694E, HP 8505E, and

HP 8536E can be manuaily adjusted from 0 to 56 dB in 8 dB steps. When
auto-coupled, the SRC ATN function automatically adjusts the attenuator to

yield the source amplitude level specified by the §

function. Set so that MAN is underlined (decoupled) for
power sweeps greater than 10 dB for the HP 8591E (or greater than 8 dB for
the HP 8593E, HP 8304E, HP 8595E, and HP 8596K).

Front-Panel Key Access:

Option 010 or 011 only.
offsets the displayed power of the tracking generator (SRC). Offset values may
range from —100 dB to + 100 dB.

Using the source-power-offset capability of the tracking generator allows you
to take system losses or gains into account, thereby dispiaying the actual
power delivered to the device under test.

Front-Panel Key Access:

Option 010 or 011 only.

activates {ON) or deactivates (OFF) the output power of the tracking generator
{SRC). The power level can then be adjusted using the data keys, step keys,

or knob. Pressing any digit, 0 through 8, on the numeric keypad brings up

the selected terminator menu. The available output power level varies for
different spectrum analyzer models. See specifications and characteristics in
vour calibration guide for specific information for your spectrum dna,lyzer

Front-Panel Key Access:

Option 010 or 011 only.

allows the user to set the step size of the source-power level, source-power
offset, and power-sweep range functions. The step size may be values from
—32.7 dB to 32.7 dB. The default setting is one vertical scale division,
Front-Panel Key Access:

sets the frequency at the left side of the graticule. The left and right sides
of the graticule correspond to the start and stop frequencies. When these
frequencies are activated, their values are displayed below the graticule in
place of center frequency and span.

Front-Panel Key Access:
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SWEEP

Requires Option 003 for the HP 8590D or HP 85921,
saves the current spectrum analyzer state on the memory card. To save

the current state, press ), use the numeric keypad to enter

a number, and press If you want the file name of the stored data to

contain a prefix, press to enter a prefix before storing the
data. If the state data was stored using a prefix, the file name for the state
data consists of s(prefix)_(register number). If no prefix was specified, the file
name is s_(register number). If windows are being used, only the state of the
active window will be saved.

Front-Panel Key Access:

saves the current spectrum analyzer state in the selected state register. To save
the current state, press STATE - INTRNL, and use the numeric keypad to
enter a state register number (valid state register numbers are 1 through 8). if
windows are being used, only the state of the active window will be saved.
Front-Panel Key Access:

sets the frequency at the right side of the graticule. The left and right sides
of the graticule correspond to the start and stop frequencies. When these
frequencies are activated, their values are displayed below the graticule in
place of center frequency and span.

Front-Panel Key Access:

sets the default settings for the units used in the linear and the logarithmic
modes when the instrument is powered on. The settings for the units can
be changed during normal instrument operation but they will return {0 the
default settings when the instrument is powered on again. This is a service
calibration function. Refer to the service guide for more information,
Front-Panel Key Access;

disables the two 20 dB step-gain amplifiers on the A12 Amplitude Control -
assembly, This is a service diagnostic function and is for service use only.
Front-Panel Key Access:

accesses the softkey menu used for selecting screen title or prefix characters
S through X.
Front-Panel Key Access: [CAL), (CONFIG), (DISPLAY), (RECALL), or {SAVE}

the sweep-time softkey functions

Option 105 only )
The key also accesses the |
gate function and the

oftkey which turns on the
softkey which accesses the gate menus.

switches the spectrum analyzer between the continuous-sweep mode and
the single-sweep mode. If the spectrum analyzer is in single-sweep mode,
SGL is underlined. Press to enable a sweep when in single-sweep
mode. When continuous-sweep mode is in use, one sweep follows another as
soon as it is triggered. Pressing (PRESET), turning the power on, and pressing

PRESET SPECTRUM , all select continuous sweep.
Front-Panel Key Access: (SWEEP ) or (TRIG)
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Option 105 only. Option 101 is recommended.

delays the start of sweep with respect to the gate trigger edge in the time
domain window of the gate utility. The time segment being displayed can be
shifted up to 65 msec after the gate trigder edge in 1 psec increments.
Front-Panel Key Access:

displays the RAMP signal from the sweep-ramp generator that is Iocated on the
AT Analog Interface assembly. This is a service diagnostic function and is for
service use only.

Front-Panel Key Access:

displays the output of the sweep-time DAC (SWP_DAC) from the sweep-ramp
generator that is on the A7 Analog Interface assembly. This is a service
diagnostic function and is for service use only.

Front-Panel Key Access:

Option Q10 or 011 only.

selects stimulus-response (SR) or spectrum-analyzer (SA) auto-coupled sweep
time. In stimulus-response mode, auto-coupled sweep times are usually much
faster for swept-response measurements. Stimulus-response auto-coupled
sweep times are typically valid in stimulus-response measuremenis when the
system’s frequency span is less than 20 times the bandwidth of the device
under test,

Front-Panel Key Access:

selects the length of time in which the spectrum analyzer sweeps the displayed
frequency span. In all non-zero frequency spans, the sweep time varies from
20 milliseconds to 100 seconds. In zero frequency span, the fastest sweep

time is 15 milliseconds. Reducing the sweep time increases the rate of sweeps.
The sweep time can be changed using the step keys, the knob, or the numeric
keypad.

For Option 101 only: Option 101 provides sweep times from 20 ps to 20 ms in
ZEro span,
Front-Panel Key Access: (AUTO COUPLE) or (SWEEP)

changes the rear panel MONITOR output between normal internal monitor
horizontal and vertical synchronization constants or the NTSC video compatible
format. In the NTSC mode the monitor output is compatible with NTSC video
cassette recorders. In the normal mode the synchronization constants can be

changed from the factory default settings by using CR

- softkeys. If the user has not changed the constants the
defauit settings will be used.

The display will be compressed slightly when using the NTSC format, instead
of the normal format. The NTSC format has less vertical resolution than the
spectrum analyzer display. The top and bottom of the spectrum analyzer
display are compressed slightly so that all of the information can be {it into the
vertical resolution available with the NTSC format.

Front-Panel Key Access:
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changes the rear panel MONITOR output between normal internal monitor
horizontal and vertical synchronization constants or the PAL video compatible
format. In the PAL mode the monitor output is compatible with PAL video
cassette recorders. In the normal mode the synchronization constants can be

changed from the factory default settings by using ¢ . and

- softkeys. If the user has not changed the constants the
default settings will be used.

The display will be compressed slightly when using the PAL format, instead
of the normal format. The PAL format has less vertical resolution than

the spectrum analyzer display. The top of the spectrum analyzer display is
compressed slightly so that all of the information can be fit into the vertical
resolution available with the PAL format.

Front-Panel Key Access:

Option 105 only. Option 101 is recommended.

changes the resolution bandwidih in the time domain window of the gate
utility.

Front-Panel Key Access: (SWEEP

Option 105 only. Option 101 is recommended.

changes the sweep time in the time domain window of the gate utility and
re-scales the gate markers.

Front-Panel Key Access: [SWEEP

switches the marker table between the normal marker formats and the delta
display line format. The marker information can be displayed in absolute
amplitude and frequency. It can also be displayed in delta amplitude and
frequency using one marker as the reference. These are normal marker modes.

Press the softkey to underline the ADL. This accesses the
delta display line format, which is only available when using the marker table
function. This format displays the marker amplitudes relative to the display
line,

Front-Panel Key Access:

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-ieft side of the screen. The threshold level does not influence the trace
memory or marker position. The peaks found by the markers must be at least
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.
Pressing any digit, O through 9, on the numeric k brings up the selected
terminator menu. 1f 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.

Front-Panel Key Access:

accesses the softkey menu used to set and display the real-time clock,
Front-Panel Key Access:
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turns the display of the real-time clock on or off. Pressing

sets | to ON.
Front-Panel Key Access:

finds the third-order intercept of the two highest amplitude signals and the two
associated distortion products. The effect of unequal test signal amplitude is
compensated for. The measurement runs continuously, re-executing at the end
of e The umnits for the displayed value can be selected by pressing
softkey. The two test signals and the two associated distortion
products must all be displayed for the measurement to function. The relative
amplitudes and frequencies of the displayed signals must fit the TOI pattern,
All of the signals must be greater than the peak excursion above the threshold.

Front-Panel Key Access:

accesses the trace softkeys that allow you to store and manipulate frace
information. Each trace is comprised of a series of data points that form a
register where amplitude information is stored. The spectrurm analyzer updates
the information for any active trace with each sweep. If two {races are

being written to, they are updated on alternating sweeps. {Also see “Screen
Annotation” in Chapter 2.)

the softkey menu used for trace A, trace B, or trace C functions. Press
TRACE & until the letter of the desired trace is underlined.

Front-Panel Key Access:

sets up trace A for recalling previously-saved trace data into trace A or saving

trace data from trace A.
Front-Panel Key Access: (RECALL) or (SAVE)

;_;eiects

sets up trace B for recalling previously-saved trace data into trace B or savmg
trace data from trace B.
Front-Panel Key Access: {RECALL) or (SAVE)

sets up trace C for recalling previously-saved trace data into trace C or saving
trace data from trace C.
Front-Panel Key Access: (RECALL) or (SAVE}
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begins the process used to save trace data, limit-li

correction factors on the memory card. Pressing
a softkey menu that allows you to sel

trace B, or trace C) and accesses the

To save a trace, pres , 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). If
windows are being used, only the trace of the active window will be saved.

If

t the file name of the stored data to contain a prefix, press

10 enter a prefix before storing the data. lf 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 treated the same way
as file names for trace data, except “1” or “a” is used instead of “t.” If a 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 frace 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 change the trace mode of the traces to view or blank mode
before saving the trace data. '

Front-Panel Key Access:
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accesses a softkey menu that allows you to select the item to be stored in
spectrum analyzer memory: the trace to be saved (trace A, trace B, or trace
(), limit-line tables, or amplitude-correction factors. To save a trace, select the
trace to be saved, enter the trace-register number and press . To save

limit-line tables or amplitude-correction factors, press to save

limit-line tables) or A to save amplitude-correction factors), enter the
trace-register number and press . Valid trace-register numbers are 0
through the maximum register number. The maximum register number is the
number x 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. If windows are being
used, only the trace of the active window will be saved.

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 if was saved). To
avoid this problem, change the trace mode of the traces to view or blank mode
before saving the trace data.

Front-Panel Key Access: (SAVE}

Option 010 or 011 only.
displays softkey menus for use with a built-in tracking generator.

_ Front-Panel Key Access:

Option 010 or 011 only.
activates a routine that automatically adjusts the trackmg 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 anatyzer.

Before making a stimulus-response measurement, care must be taken to
maximize the tracking adiustment of the tracking generator o ensure
maximum availabie dynamic range.

Front-Panel Key Access:

accesses softkeys that let you select the sweep mode and trigger mode, (Also
see “Screen Annotation” in Chapter 1.)
Note With some delayed trigger functions (for example, external or TV triggering),

the softkey menu is not updated until after the trigger has occurred.

Option 105 only. Option 101 is recommended.

activates a marker which indicates the time from the gafe trigger to the
current marker position. The trigger marker is in the time domain window of
the gate utility. It is turned off when the menu is exited or if another active
function is activated.

Front-Panel Key Access: [SWEEP
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Options 101 and 102, or Option 301 only.

selects the line number of the video picture field. The values allowed are 1 to
1012. sets the TV line number to 17.

Front-Panel Key Access:

Options 101 and 102, or Option 301 only.

allows the spectrum analyzer to trigger on the standard video formats; NTSC,
PAL, PAL-M, or SECAM-L.

Front-Panel Key Access: {TRIG)

Options 101 and 102, or Option 301 only.

selects the polarity of the modulation of the video format, NTSC uses the
negative or positive modulation video format. NTSC, PAL, and PAL-M use
negative modulation. SECAM-L uses positive moduiation.

Front-Panel Key Access:

Options 101 and 102, or Option 301 only.

provides sweep triggering on the selected line of a video picture field and
accesses the softkey menu used to select the line number of the video picture
field and the type of video picture frame. :

When is pressed, the trigger mode is changed to TV {rigger, TV LINE
# becomes the active function, and the softkey menu for changing the TV line
numbers and video field trigger is accessed.

If the spectrum analyzer is in non-zero span, the resolution bandwidth is
changed to 1 MHz, the frequency span is set to O Hz, the detector mode is
changed to sample, the sweep time is changed to 100 us, the amplitude scale is
changed to linear, a sweep is taken, and a marker is placed on the signal peak.
Front-Panel Key Access:

Ontions 101 and 102, or Option 301 only.
selects an even video field of an interiaced video format to trigger on.
Front-Panel Key Access:

Options 101 and 102, or Option 301 only. _
selects an odd video field of an interlaced video format to trigger on.
Front-Panel Key Access: '

Options 101 and 102, or Option 301 only.

selects a vertical interval to trigger on, Triggering oceurs on the next pulse
edge. If it triggers on an even field, triggering will not alternate between odd
and even fields. ¥ it triggers on an odd field, triggering will alternate between
odd and even fields. The vertical interval is used for non-interlaced video
formats.

Front-Panel Key Access:

Option 105 only. Option 101 is recommended.

switches between the time domain and frequency domain windows in the gate
utility. The window is updated to reflect the current state when it is activated.
The WINDOWS key will also switch between the windows.

Front-Panel Key Access:
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accesses a menu available for your use for user-defined programs and key
functions.

Front-Panel Key Access:

changes the amplitude units to V for the current setting (log or linear).

Front-Panel Key Access:

selects the ratio between the video and resolution bandwidths. If signal
responses near the noise level are visually masked by the noise, the ratio can
be set to less than 1 to smooth this noise. The knob keys change the
ratio in a 1, 3, 10 sequence. Pressing and | sets the ratio to
0.300 X. The ratio can be changed using the step keys o knob.
Front-Panel Key Access:

HP 8590D Option 013, HP 8591E, HP 8593E, HP 8594E, HP 8595E, and

HP 8596F only.

allows the time base digital-to-analog converter te be changed to verify that
the 10 Mhz reference time base performs to specification. Pressing
resefs the time base to its original value. A pass code is required to access this
function.

Note

The softkey function is not available for the HP 8592D or
spectrum analyzers with Option 004.

Front-Panel Key Access:

initiates a digital averaging routine that averages displayed signals and noise,
This function does not affect the sweep time, bandwidth, or other analog
characteristics of the spectrum analyzer. Annotation on the left side of the
screen indicates the current number of sweeps averaged. The default number
of sweeps is 100. Increasing the number of sweeps smooths the trace. To
turn off the video averaging function, press
underlined. The number of sweeps can be entered using the numeric keypad
Front-Panel Key Access: (BW), (TRACE), or (MEAS/USER)

changes the spectrum analyzer's post-detection filter from 30 Hz to 3 MHz in a
1, 3, 10 sequence. For Option 130 only. Option 130 provides additional narrow
resolution bandwidths of 30 Hz, 100 Hz, and 300 Hz,

As the video bandwidth is decreased, the sweep time is increased to maintain
amplitude calibration. A “#” mark appears next to VBW on the bottom of the
spectrum analyzer display to indicate that it is not coupled. To couple the
video bandwidth, press YVID - 50 that AUTO is underlined.

The video bandwidth can be changed by using the step keys, the knob, or the
numeric keypad.

Note

Coupling the video bandwidth function also couples the video bandwidth o
resolution bandwidth ratio function. If you want to auto-couple the video
bandwidth to a nonstandard ratio, you must set the video bandwidth to

‘auto-couple before sefting the video-bandwidth/resolution-bandwidth ratio.

Front-Panel Key Access: {AUTO COUPLE) or (BW)
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activates the trigger condition that allows the next sweep to start if the

d tected RF envelope voltage rises to a level set by the display line. When

s pressed, the dispiay line appears on the screen. For example, connect
t AL OUT signal to the spectrum analyzer inpui, change the trigger mode

to video, and lower the display line. The spectrum analyzer triggers when the
dispiay line reaches the noise floor.

Front-Panel Key Access:

holds and displays the amplitude data that is in the trace A register, The
trace A register is not updated as th ectrum analyzer sweeps. If trace A'is

deactivated by pressing he stored data can be retrieved by

pressing ViEW A
Front-Panel Key Access:

holds and displays the amplitude data that is in the trace B register. The
trace B register is not updated h ctrum analyzer sweeps. If trace B is
deactivated by pressing S ORE , the stored data can be retrieved by
pressing
Front-Panel Key Access:

holds and displays the amplitude data that is in the trace C register. The
trace C register is not upd ed h ctrum analyzer sweeps. If trace C is

deact,lvated by pressing S the stored data can be retrieved by

’

pressing
Front-Panel Key Access:

changes the amplitude units to volts,

Front-Panel Key Access:

changes the amplitude units to W for the current setting (log or linear).
Front-Panel Key Access:

changes the amplitude units to watts.

Front-Panel Key Access:

HP 8591E, HP 8B593E, HP 8594E, HFP 8595E, or HP 8596 only.

turns off the windows display mode and returns to the normal full-sized
instrument display. The state of the last active window will become the
instrument state when the windows display is turned off.

Front-Panel Key Access: WINDOWS

displays the output of the YTO extra-fine-tune DAC (FM_TUNE) that is on the
A7 Analog Interface assembly. This is a service diagnostic function and is for

service use only.-
Front-Panel Key Access:

HP 85920, HP 8593E, HP 8595E, or HP 8596GE only,

displays the output of the sample-and-hold circuit'in the YTF span divider and
driver located on the A7 Analog Interface assembly. This is g service diagnostic
function and is for service use only.

Front-Panel Key Access:
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HP 85920, HP 8593E, HP 8595EF, or HP 8596E only.

displays a trace of the voltage driving the YTF as it sweeps through the
displayed span. This is a service diagnostic function and is for service use only.
Refer to the service guide for more information.

Front-Panel Key Access:

HP 8592D, HP 8593F, HP 8595E, or HP 8596F only.

displays the output preduced by the YTF coarse-tune DAC located on the A7
Analog Interface assembly, This is a service diagnostic function and is for
service use only.

Front-Panel Key Access:

HP 8592D, HP 8593E, HP B595E, or HP 8596E only.

displays the output produced by the YTF fine-tune DAC located on the A7
Analog Interface assembly. This is a service diagnostic functlon and is for
service use only.

Front-Panel Key Access: {CAL)

accesses the softkey menu used for selecting the characters Y, Z, underscore
(), #, space, or for clearing the screen title.
Front Panel Key Access: [CAL), (CONFIG), (DISPLAY ], (RECALL), or (SAVE)

Option 105 only. Option 101 is recommended.
e of the delta marker £o establish a new reference. The
. softkey is in the pulse parameter entry menus of the gate

" Front-Panel Key Access: (SWEEP)

changes the frequency span to zero and turns off marker track if it is on.
Front-Panel Key Access:

HP 8591F, HP 8593E, HP 8594E, HP 8595E, or HP 8596F only.

allows the zone markers to be moved in frequency without changing the zone
span. The zone markers are vertical lines marking the zone on the upper
window. They correspond with the frequency range displayed in the lower
window, As the zone markers are moved the center frequency of the lower
window is changed but the lower window will not be updated unless it is
active.

The zone can be moved beyond the frequency range that is being displayed

in the upper window. Its movement is limited to the frequency range of the
spectrum analyzer, The zone markers will be displayed at the edges of the
upper window when the zone is moved beyond the displayed frequency range.
Front-Panel Key Access: WINDOWS
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HP 8591F, HP 8593E, HF 8594E, HP 8595E, or HP 8536F only.

searches for the next frequency peak outside and to the left of the zone
markers on the upper window trace and then moves the zone so that it is
centered around the new peak. The zone span is not changed. The center
frequency of the lower window changes to reflect the new zone center
frequency. The lower window will not be updated until it is made active, If
no peak is found the zone will not be moved. A signal must have a 6 dB peak
excursion to be identified as a peak signal. The definition of a peak excursion

can be changed by selecting L while the upper window is active.

Pressing Z will have no effect if the upper window is in zero
span,

Front-Panel Key Access: WINDOWS

HP 8591F, HP 8593E, HP 8594E, HP 8595E, or HP 8596E only.

searches for the next frequency peak outside and to the right of the zone
markers on the upper window trace and then moves the zone so0 that it is
centered around the new peak. The zone span is not changed. The center
frequency of the lower window changes to reflect the new zone center
frequency. The lower window will not be updated until it is made active, If
no peak is found the zone will not be moved. A signal must have a 6 dB peak
excursion to be identified as a peak signal. The definition of a peak excursion

can be changing by selecting while the upper window is active,

Pressing will have no effect if the upper window is in zero
span.

Front-Panel Key Access: WINDOWS

HP 8581FE, HP 8593E, HP 8594E, HP 8595E, or HP 8596F only.

allows the span of the zone markers to be changed without changing the
center frequency. The zone markers are vertical lines marking the zone on the
upper window. They correspond with the frequency range displayed in the
lower window. As the zone markers are moved the span of the lower window
is changed but the lower window will not be updated unless it is active.

The zone can be expanded beyond the frequency range that is being displayed
in the upper window. Its movement is limited to the frequency range of the
spectrum analyzer. The zone markers will be displayed at the edges of the
upper window when the zone is moved beyond the displayed frequency range.
Front-Panel Key Access: WINDOWS

HP 8591E, HP 8593E, HP 8594E, HP 8595E, or HP 85396E only.
switches between the split-screen windows display and a full size display of
the window that is currently active. Once the ZOOM function is active the
key can be used to switch between the two windows while remaining
zoomed (full sized).
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Key Menus

This chapter contains the key menu diagrams for the HP 8590 Series spectrum analyzers. The
menus are documented Tor the:

= HP 8590D
s HP 8591E
= HP 8592D
= HP 8593E
= HP 8594E
= HP 8595E
= HP 8596E
Fach key menu diagram is arranged alphabetically according to the front-panel key name.

Note Some of the softkeys in the key menus are model or option specific and may
# not appear on your spectrum analyzer.
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AMPL I TUDE

REF LVLY*

ATTEN AUTO MAN dABm 2%
SCALE ¢ ;

SCALE LOG LIN T KR LYL By 34

PRESEL PEAK 1,25

PRESEL DEFAULT
More 1 0f 3 gl

1,25

ENPUT Z 500 750
REF LML OFFSET
More 2 of 2

. HP 8595 onty.
21.
25,
34,

HP B554E, 8585E, or 8586F onty
HE 85820, B583E, or 85396F oniy.
After selecting this softkey,
pressing any digit, § through 9,
brings up the cppropriate ompli-
tude terminctor menu

r

4
Arptd Units ——p dBUY?
EXTERNAL PREAMPG

Voits 34
Watis 34

Frevious Menu

COUPLE AC DC 21

More 3 of 3

puilde

ONE EXAMPLE

SOFTKEY

PRESS THiS

REF LvL

auibZde

OF HOW TO ACCESS THE TERMINATOR

ACT I VE then PRESS ANY DIGIT | ¥1ieh
FUNCTION — 0 ve

— -
REF LEVEL 0 -3

N

THIS PROCESS:

THIS FOOTNOTE APPEARS
IN MENU TREES TO EXPLAIN

Srings up
tude terminrator menu.

34, Aafter selecting this sofikey,
ressing anﬁ digit, O through €,
the appropriate ampli-~

MENUS

AMPLITUDE
TERMINATOR
MENU

dBm
~4Bm

HOLD

dBuy
~gBuv

HOLD

i

uW

by V)

HOLD

dBmy
~dBmy

HOLD

HOLD
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AUTO
COUPLE

AUTC ALL

RES BW AUTO MAN
Vil 8% AUTO MAN
ATTEN AUTO MAN
SWP O TIME AUTO MaN
CF STEP AUTQ MAN

pU12

3
DEMOD ON OFF
CTRL DEMOD AM FM
Dt 3 gl SPEAKER ON OFF
Track Gen? SQUELOH?
Aux Conn Conirol - TM GAIND ) N
COMS GEN ON OFF 20 DWELL TiME SRC PWR STP SIZE 2
Corract To Compl8- — SRC PWR OFFSET 2
i jal pros— E -
Quasi Peak “Re pwR ON OFF 2,04 ALC INT EXT 2‘,26:j
TRACK | NG PEAK WP CPLG SR SA <
MAN TRK ADJUST
PWH SWP ON OF F More 2 of 2 2
SRC ATN MAN AUTO —
More 1 of 2 2 CNTL A O 1
— | oente B oot
CHTL € D 1
BEAK SEARCH “318 CHTL D Ot
NEXT PR RIGHT
1. HP 8BB5E only. p MNEXT PK LEFT 1B DISPLAY CNTL
2. Dption 010 ar 931 aniy. CLEAR OFFSET 18 — 5
3. Option 102 or 103 oniy. CONT NI 18 CENTER FREQ™
.. S . ABORT * MARKER NORM PK S
5. Option 103 wiih the quosi-peok 3
o i P X10 ON OFF 2
detector driver instalted oniy. [ OP DET ON OFF 5
18. For the HP 83921 only. § ACCEBT Of OATAS
25, HP 85920, 8593F. or 8596 only. RETURN B ey
26. Changes to ALC MTR INT XTAL for e B 5 — i
an HP B500D or HP 8591E. AUTO QP AT MKR E
34, After smelecting this softkey, MAN OF AT wkR S —
oressing cny digit, & through 2, F CLEAR QF DATA E
brings up ihe appropriate evpli-
fude terminator menuy.
pulide
RES BW AUTD MAN
VED BW AUTO MAN
VEW/RBW RATIO 120 kHz EMI BW
VIE AVG ON OFF 9 kHz EMI Bw
200 Hz EMi Bw I90

EMI 8W Menu

30. Requires Option 130.

Pravious Menu

PU14
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(o]

CAL
CAL
CAL
CAL
CAL
More

FREQ & AMPTD
FREQ

AMPTD

vre 17,22
STORE
sf 4

CAL

CONF TEST
FETOH
CORRECT DN OFF

CRT WwERY POSITION
CRT HORZ POSITION
More 2 of 4

Service Col
Sarvice Diag
DEFAULT CAL DATA
CAL TRK GENZ

VERIFY TiMEBASE 20

More 3 of 4 ————W

—

DISPLAY CAL DATA
DACS

2v REF DETECTOR
G REF DETECTOR

MAIN SPAN
SWEEP RAMP

bl

[ BRI

22.
27.

8.

32,

P B395E only.

Opticn Q10 or Q11 oniy.
Gption 103 only.

For service use only.

HP 85920 and HP B593E only.
avaifable for an HP 83800

Ne &

or MP.85%920.

HE 85956 and HP B568E oniy.
HP 85900 and HP 85371E with

Optien Q10 ar D11 only.

Changes to YTF SPAN for an

HR 85820, B593E,
and B536E .

B585E,

HP B580D or HP BBYIE only.

PURGE AMP COR

STOR PWR ON UNITS®
EXECUTE TITLE
flatness Data ——m
CAL TiMEBASE 20
CAL MR 17,22
SET ATTN ERROR

FINE TUNE 2AC
% FiNE TUNE DAC

£05T FLATNESS
1DNyM B

Nyt FLTE

EXIT

{for HP 85920)

YTF TUNE coarst 17022
YTE TUNE FIng 17,22

More 2 of 2

STP GAIN ZERQ MAIN TOiL DR SWEEP TIME DAC +10v REF DETECTOR YTF BRiVER 17,22
ANALYZER GAINS FM COIL DRIVE COARSE TUNE DAC ~10V REF DETECTOR | MiXER BIAS aac?7.22
AUXE 32 FM SPAN BiNARY SPAN <8 DROGP PRESEL DACTT,22
More % i More 2 Wrl More J e MG T2 ¢-—————1~——f~*> More &
R o BSNS s
A Cor RECALL AMP COR ABCDEF FREQ DIAG YTF TUNE CoaRsg 1722
SAVE AMP COR GHIJXL, #LOCK ON OFF YTE TiNE FINE '7.22
Chonge Title w———iud MNOPOR g FRG DISC NORM OFF YTF DRIVER 17,22
AMP COR ON OFF STUVWX FM GAIN MIXER HIAS DAC'7.22
Fdit Amp Cor YZ.# Spe Clear FM GFFSET PRESEL DAG17.22
Mora 4 of 4 More 1 af Z wewnmemn More & -l More & :i
SELECT POINT T P DET ON OFF 4
SELECT FREQ = GE GAIN ON OFF 4
SELECT ampLiTuD | | seqpy ol CGPD RST ON QFF 4
DELETE POINT ™ eddice T oPo oFFsET ¢
Edit Done RPG TITLE ALC TEST 27

More 8 {ar More 7 )

PUTH
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CONF I G

L¢LocaL ) [T 1 e

29
COPY DEV PRNT PLT 7 PLT- - LGe- -
Plot Contig /o=t o 0TTER ADDRESS 7

M e 7
Print Config ‘—— PLT MENU ON OFF
Time Date 7
Change Prefix o

Frevious Menu

|
More t of 3 -

Set DAW Printer’ -1 1P BN PRINTER

2 Set Coir Printer? EP MXB0 SMi LRG

L] PRINTER AODRESS? : EP LOBTO SML LRG
PRT MENU ON OFF7
PRINTER SETUP7
Previocus Menu? L Pravicus Manu
TIMEBATE ON OFF PAINTSET PRINTER
DATEMODE MDY DMY

p] SET TIME

SET DATE
Frevicus Menu Previous Menu
ABCDEF ().
GHEJKL e
MNGPQR

- SN
STLVWYX apbaks
YZ_# Spc Clear £git Done

t More Z of 2

More t aof 2

Caré Config!? wm——sm] CATALOG CARD
Dispose User Mem
ANALYZER ADDRESS B

*1 DEFAULT CONFIG FORMAT CARD
SHOW OPTiONS @ BLANK - CARD
Morg 2 67 3 e Previaus Menu

ERASE MEM CARD
ERASE DLP ME

L . ERASE STATE ail!?
7. Opiion Q21 or OZ3 oniy. ERASE TRAGE ALLIZ
g. Option 021 oniy. Chenges io ERASE MEM ALL
BAUD RATE for Option 023. Previcus Menu
8. Changes o EXIT SHOW whan
SHOW OPTICNS is pressed.
POWER ON 1P LAST
12, Chonges to MEM LOCKED when SYNC NREM STSC
SAV LOCK is ON. BEFAULT SYNC
19. Requires Option 003 for the ' B S?NC NRM PAL
HP 8E3CD or BS92D.
29, Agpears only when PLYS/PG 2 sMore 3 OF 3
or 4 is selected, —
puitde
-
B
) PuUt7
w,
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~
SLOPE
P FLAT
o] SELECT SEGMENT | LRt
SELECT FREQ {or TIME) %
DISPLAY _ , e SETE OV T ol iemirs £rxomeL
EDIT UPR LWR SELECT SEGMENT
- T, - DELETE SEGMENT
20 ABCDEF [ R More 1 0f 2o
HOLD GHIJKL o 01T DONE
DSP LINE ON OFF 34 MHOPOR o PURGE LIMITS
Change Titie gy S-TUVWK AL sMore 2 of 2
Limit Linas 1 [ : - - 3 @#Ey,&*‘_ . o P
ANALOGH on oFf 5111 | YZ-# Spe Clear RPG TITLE SELECT SEGMENT ____
Mors T af 3 e E More 1 of 2 el More 2 oot 2 SELECT FREQ (or TIME) SLopE
£ SELECT UPR AMPL FLAT
— " — . SELEGT LWR AMPL Potiﬁ
RECALL-LiMh EIMIYS FRG TIME SELECT TYBE _— !
SAVE Lrw? i Foit Upper More 1 of 2
Change Title— gl Edit Lower w3 =
LMT DISP ¥ N AUTO | Edit Up/h oW et LIMITS FIX REL
LMT TEST ON OFF i Edit Mid/Delt— —— SELECT SEGMENT
Edit Limit et Previous Menu j SELECT SEGMENT DELETE SEGMENT
T - ; SELECT FREG {or TIME) EDIT DONE
- preee i SELECT MiID AMPL PURGE LIMITS
GRAT ON OFF ABCDEF i SELECT DLT AMPL More 2 of 2
ANNOTATN ON OFF GRIJKL gl SELECT TYPE -
THRESHLD ON oFfF 34 MNOPGR Mare 1 of 2 e
1 Change Prefix sl STUYWYX | —— ! SLOPE
YZ_# Spe Clear Ll FLAT
More 2 of 2 . Mors 1 of 2 BOINT
(GRS
sy LIMITS FIX REL
el /70 ED L
BB SELECT SEGMENT
Edit Dare CELETE SEGMENT
20. Not gvaiiakble for an HP 85¥0D or HP §5%20. More 7 of 2 ED!T DONE
| . et Lo PURGE LIMITS
31. R o 101 BRYL
eqn\res- ptfon 01 or 30Q Mare 2 of 2
34, After seiscting this softkey, pressing any e
digit, © through 8, brings up the opprapriate
amplitude tarminator menu.
puldde
\,
s
FREQUENCY
CENTER FREQ
START FRESG
STOR FREQ -
CF STEP AUTO MAN v if Sz BAND O
FREG OFFSET 2.75-6.5 BAND 1
bamd Lock 1.17,24 §.0~12.8 SAND 717,24
i 12.4=19. 8ang 317
: 19.1-22 BaND 417
1. HP BS95E only, BND LOCK ON OFfi.-24,17
17. HP 8353928 and HF BS593E
onty.
24, HP BHOBE only.
Pi1e
\
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MEAS/
USER

User Menus
N dB PTS ON OFF

mmmmuwww.% No User Menu

SINGLE MEAS
CONT MEAS
CENTER FREQ

OCC BW % POWER
Setup
Previous Menu

SiNGLE MEAS
CONT MEAS

CENTER FREQ
ACPGRAPH ON OFF
Setup33
Frevious Menu

ﬁoﬁmoﬁNogi? OCCUP{ED BANDWDTH - SINGLE MEAS
Power Mony oo AGY CHAN POWER e CONT MEAS
FET Menu ADJ CriaN PWR extd -————1 CENTER FREQ
CHANNEL POWER —- ACPCGRAPH ON OFF
Setup e Setup 33
MEAS OFF Previous Menu
MARKER-> AUTC FFT SINGLE MEAS
SINGLE FFT CONT MEAS
w| CONTINUS FFT | CENTER FREQ
FFT STOP FRED PWRGRAPH ON OFF
FFT OFF Setup 33
More 1 of 2 sy Previous Menu
CTHANNEL SPACING
CHANNEL BANDWDTH
PARAM AUTD MAN
1 VID AMG ON OFF
QCC 9% A POWER
Previous Menu
FFT MARKERS
MARKER-> 7#T STOP
o] MARRKER-> M0 SCRN
SIGNAL (D
33. Changes to ORPH MKR ON OFF
when GRAPH ON. More 2 of 2
putbde
J
~
MARKER NORMAL
MARKER A
MARKER AMPTH =%
SELECT 1 2 34
MARKER # ON OFF .
More 1 of 2 MK TRACE AUTO ABC
MK READ F T | P
MARKER ALL OFF
More 2 of 2
34, After selecting this softkey,
pregging any digit, O through 8,
brings up the apprepriate ampii—
tude terminator menu.
pulbde
-’
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’
MKR—>
MARKER —>CF or MARKER ~>MiD SCRN 19
MARKER ~>REF LVL
- F T
MARKER —>CF STER MARKER ~>START
MARKER & —»SPAN MARKER —o8TOR
MARKER M N MUM
More T of 2 MARKER ~>PK—PK
Peoi Menu e
Mese 2 of 2
PEAK -
SEARCH
18. Alternate softkey when the
FFT function is selected.
PU112
\,
(
MKR
FCTN
MK TRACK ON QFF
MK COUNT DN OFF 20
MK TABLE ON OFF
MK NOiSE OGN OFF TABLE ADL NRM
MK PAUSE ON CNT RES AUTO waN 20
More 1 of 2
DSP LINE ON OFF
More 2 of 2
20. Not avallable for
HP 530D or HP 8592D,
except for an HP 8380D
with Cption 013,
ERRE:]
\..
's
SPECTRUM ANALYZER ———4-[EFESET SPECTRUM PUL13
\,
4
PEAK
SEARCH
MARKER —>CF or MARKER —>MiD SCRN 0
MARKER A
NEXT PEAK
NEXT PE RIGHT PK TABLE ON OFF
NEXT PKLEFT PK SORT FRO AMP
More 1 oof 2 FK MODE <>DL NRM
) L . DSP LINE ON OFF
16, Ai\ernotelsof‘f.-my when the PEAK EXCLRSN
FFT functicn is selected. More 2 of 2
PU1TY4
\,
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PRESET

More 2 of 2

Previous Menu

| . PUT 15
SPECTRIAM ANALYZER PRESET SPECTRUM
y
4 "
FOR RECALLING AND SAVING TO ANALYZER MEMORY:
{(that is, with INTERNAL seilected
\
RECALL TRACE A
TRACE B
INTERMAL —> STATE TRAGE ©
Interaai ~» Troce —gel LiMIT LINES
AMP COR
Previous Menu
Catalog lnternal —
INTERNAL CARD } CATALOG ALL memeemmmemmrmmmen
: CATALOG REGISTER e =
Lo} CATALOG VAR!ABLS — o EDIT LAST
CATALOG PREF X 9 Editor £DIT CAT |TEM
Change Prefix— DELETE FILE APND CAT | TEM
More 1 of 2 SELECT PREFIX SAVE EDIT
Exit Cataiog NEW EDIT
Frevious Menu Previous Menu
LOAD FILE
DELETE FILE
SELECT PREFIX
Exitl Cutalog
Praevious Menu
EDIT LAST
Editor ~mp TOT CAT I TEM
DELETE FILE APND CAT | TEM
SELECY PREFIX SAVE EDIT
Exit Catalog NEW EDT
Previous Menu Previcus Menu
ABCDEF )7y
GHIJKL e
$MNOPQR AN S
STUVWX @F LR
YZ.# Spe Giear Edit Done
More 1 of 2wl More 2 of 2
CATALGGE DLP e ] EBIT LAST
CATALGG CON EVENT ~—#= Editor EGIT CAT 1TEM
GELETE FiLE APND CAT 1TEM
SELECT PREF X SAVE EDiT
gxit Cataleg Exit Cotoiog NEW EDIT

Previous Menu

PU125
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FOR RECALLING

is,

(that

RECALL |

CARD —> STATE
Card —> Trace — g
CARD —» DISPLAY
CARD ~>» DLP
Catoiog Cord -
INTERNMAL CARD

TRACE A

TRACE 8

TRACE <

LIMIT LINES
AMP COR
Previous Menu

CATALCG ALL
CATALQG STATES
CATALOG TRAGES
CATALOG PREFIX
Change Prafix
More 1 of 2 -

AND SAVING

LOAD FILE

DELEYE FILE
SELECT PREFIX
Exit Caotalog
Previous Menu

ABCDEF
GHidKL
MNCPGR
STUVWX
YZ_# Spe Clear
More 1 of 2 ]

CATALOG DLP
CATALOG AMP COR
CATALOG LMT LINE

CATALOG DISPLAY
E£xit Catalog

1
I

TO MEMORY CARD:
with CARD selected)

(1.
e
AR

@ $7dcx

£dit Dene
More 2 of 2

LOAD FILE

DELETE FILE
SELECT PREFIX
fxit Catolog

More 2 of 2

Previous Menu

PUT1E
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FOR RECALLING AND SAVING TO ANALYZER MEMORY !

(that Js,

SAVE

STATE —> iNTRNLi%
Troce —=> Intrni

SAV LUK ON DFF
Catatog !niernal
INTERMNAL CARD

with |

NTERNAL selected)

{mwmwﬁ-
t
JUU————

Editor
DELETE FILE

TRACE A
TRACE B
TRACE C

SELECT PREF (X
£xit Cataieg
Previcus Menu

EDIT LAST
ESIT CAT
AFPND CAT
SAVE EDIT
NEW EDIT
Previous Menu

| TEM
I TEM

LOAD FILE

DELETE FiLE

LIMIT LiNES
AMS COR
Previous Menu

CATALOG ALL
CTATALOG
CATALOG
CATALOG PREFIX
Change Prefix
More 1 of 2w

et Editor S ERIT CAT (TEM
%11 Catale =

;cfe 7 gf 29 DELETE FiLE APND CAT 1TEM

. ‘ SELECT PREFIX SAVE EDIT

12. Changes to MEM LOCKED Exit Catcicg NEW EDHT
when SAV LOCK s ON. Pravious Menu Pravigus Menu

PUTZ6
.J

ﬁEG\STERj_J i
VAR IABLS

Editor

DELETE FILE
SELECT PREFIX
Exit Coteiog
Previous Menu

SELECT FREF X
Exit Cotoieg
Frevious Menu

EDET LAST
EiT CAT
AFPND CAT

PTEM
| TEM

AQCDEF
GHIJKL
MNOQPOR

STUVWX
YZ.# Spe Clear
More 1 0f 2

CATALOG DLP
CATALOG ON EVENT

SAVE EDL:T
MNEW ECIT
Previous Menu

IO
R,
/el

S §rax

Edit Dane
More 2 of 2

EGIT LAST
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FOR RECALLING AND SAVING TO MEMORY CARD:

(that

STATE ~» CARD

Troce —> Card g

DISPLAY
ALL DuP
Catalog
INTERMNAL

> GARD
~> CARD

Card
CARD

is,

Lt

TRACE
TRACE
TRACE
LIMIT LINES
AMP COR
Previous Menu

A
B
c

CATALOG ALL

CATALOG STATES
CATALOG TRACES
CATALOG PREF X
Change Prefix

with CARD seiected)

LOAD FiLE

DELEYE FiLE
SELECT PREFIX
Exit Cataleog

More 1 of 2 - Previous Menu
ABCDEF ()7
GHI JKL e D=,
MNOPOR /7]
STUVWX DY LR
YZ_# Spec Clear Edit Dong
Mare 1 of 2 =gt More 2 of 2
CATALDE DLP LOAD FILE
CATALOG AMP COR
CATALQG |LMT | ENE DELETE FiLE
CATALOG DISPLAY SELECT PREFIX
Exit Cotaleg Exit Catalag
More 2 of Z Frevious Menu
PUI17
SWP By128
SPAN
SPAN
SPAN Z00M
FULL SPAN
ZERG SPAN
LAST SPAN 127
PEAK Z00M
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SWEEP

SWP TIME AUTO MAN
SWEEP CONT SGL
GATE ON OFF 13
Gote Control s ——

GATE
GATE

DELAY 13,14
LENGTH '3, 14

i3, Optien 108 only.
t4. Appecrs oniy

it GATE OTL edge

EDGE POL P08 NEG '3 [ gurep prravy!d
GATE ©TL EDGE LvL'3 T WINDOW SWP TiME!S
GATE UTILITY 1S ol T OWiNDOW RES 3w i3
Previous Manu
TRIG MKR ON OFF 12
Main Menul3
Define Time o —
Define Gate ' GATE DELAY 13,14
L Detine Coupling !3— | gate LengTh 15,14
- : ~ 13
) [l BATE ON OFF
UPDATE T IMEFREQ13 TRIG MKR ON OFF 13
EXIT UTILITY 13 UPDATE TIMEFREQ 19
s Main Maauld
Pulse Paromtd g
i CPL REW OM OFF 13
1 CpL vaw ON oFf 13
chL swP on oFF 18
Main Menulld

ENTER wintp13
ENTER PRIS
CLEAR PARAM

Previous Menu!d

ENTER REF EDGETS —

SWEEP DELAY '3
T WINDOW SwP TIug '3

MARKER ON'®
DoNES S

SWEEP DELAY TS
TOWINGOW SWR T IME 1O

MARKER ON 13
ZERG MaRKER 13

{EDGE) is selected. ONE 12
PUT1G
>
N
: : N
(with Trace A selected)
TRACE

CLEAR WRITE A

MAX HoLD A 13

VIEW A ViD AVG DN OFF

BLANK A DETECTOR SMP PK 3

TRACE A 8 C NORML | ZE ON OFF

! A-B -> A ON OFF
More t of 3 NORMLIZE POSITION | g o o g
A G B B <
More Z of 3 A _w o
8-> C
18, Changes to MIN HOLD ¢ when More 3 of 3
trace £ is seliected.
23, Changes to DETECTOR PKX SP NG
for eptien t0%. FU120

”
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-
TRIG

SWEEP CONT SGL

FREE RUN

VIDEG TV LINE #3

;;?ERNAL TV TRIG O0D FLD 33

: Tv TRIG EVEN FLD 3
- NTSC
v OIRIG TV TRIG VERT INT P AL
TV SYNC NEG POS 3 paALd
TV Standard - SECAM-LS
Previous Meny "
3. Options 101 and 102, or 301 only.
PU12Y
\.
i
20
WINDOWS
NEXT ZOOM
ZONE CENTER {Taggies between (Tc:ggzles Lelween
ZONE SPAR windows, if spil —geraen and
ZONE 2K RIGHT windows are on.} futl-size display,
ZONE PK LEFT if windows are on.)
WINDOWS OFF
20, Not awilable tor an
P BEBGD or MP 85820
PU122

\..
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Problems and Error Messages

What You’ll Find in This Chapter

This chapter includes information on how to check for a problem with your HP 8590 Series
spectrum analyzer and how to return it for service. It ailso includes descriptions of all of the
spectrum analyzer’s built-in error messages.

Your spectrum analyzer is built to provide dependable service. However, if you experience a
problem, or if you desire additional information or wish to order parts, options, or accessories,
Hewlett-Packard’s worldwide sales and service organization is ready to provide the support you
need,

In general, a problem can be caused by a hardware failure, a software error, or a user error.
Follow these general steps to determine the cause and to resolve the problem:

1. Perform the guick checks listed in the “Check the Basics™ paragraph; these checks may
eliminate the problem altogether, or may give a clearer idea of its cause.

2. If the problem is a hardware problem, you have several options:
a. Repair it yourseif; see the “Service Options” paragraph.

b. Return the spectrum analyzer to Hewlett-Packard for repair; if the spectrum analyzer is
still under warranty or is covered by an HP maintenance contract, it will be repaired
under the terms of the warranty or plan (the warranty is at the front of this manual).

If the spectrum analyzer is no longer under warranty or is not covered by an HP

maintenance plan, Hewleti-Packard will notify you of the cost of the repair after
examining the unit. See “How to Call Hewlett-Packard” and “How to Return Your
Analyzer for Service” for more information. '
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Before You Call Hewlett-Packard

Check the Basics

- A problem often can be solved by rechecking what was being done when the problem
occurred. A few minutes spent in performing some simple checks may save waiting for your
instrument to be repaired. Before calling Hewlett-Packard or returning the spectrum analyzer
for service, please make the following checks:

I.

Is the rear-panel voltage selector switch set correctly? Is the line fuse good?

2. Does the line socket have power?
3.
4. Is the analyzer turned on? Check that the green light above is on, indicating that the

Is the analyzer plugged in to the proper ac power source?

power supply is on.

. If other equipment, cables, and connectors are being used with the HP 8580 Series

spectrum analyzer, are they connected properly and operating correctly?

. Review the procedure for the test being performed when the problem appeared. Are all

the settings correct?

7. If the display is dark or dim, turn the intensity knob clockwise.

8. If the display focus is poor, reduce the brightness with the intensity knob, or adjust the

10.

1l

12.

focus as described in Chapter 2 of the HP 8590 D-Series and E-Series Spectrum Analyzer
User’s Guide.

if the display position is offset, press (CAL), :

- to adjust the horizontal position. Press (CAD), €
orizontal display position.

new verticat an

If you wish to reset the spectrum analyzer eonfiguration to Ehe state 1tu
originally shipped from the factory, use )

press {CONFIG),

requires a double key press.) See the softkey description for :
6.

Is the test being performed, and the results that are expected, within the specifications
and capabilities of the spectrum analyzer? See specifications and characteristics in your
calibration guide, for spectrum analyzer specifications.

'in Chapter

Are the spectrum analyzer’'s measurements obviously inaccurate? If so, the spectrum
analyzer’s correction factors may have been removed from the measurement results, If this
occurs, perform the frequency and amplitude self-calibration routines given in “Turning
the Analyzer On for the First Time” in Chapter 2, After running these routines, press

then perform the confidence test. Perform the confidence test by pressing

The spectrum analyzer performs a self-test by cycling
through its major functions. The confidence test is performed within 1 to 2 minutes. If the
unit does not function properly, messages appear on the screen. See “Error Messages” for
explanations of error messages. If error messages appear, record the messages and refer to
the spectrum analyzer’s service guide or contact the nearest Hewlett-Packard Sales and
Service Office listed in Table 8-1.
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13. For a preselected spectrum analyzer (HP 8592D, HP 8593E, HP 8595E, and HP 8596E) with
low signal amplitudes above 2.75 GHz, perform a YTF calibration. For the HP 8582D,
HP 8593E, or HP 8596E connect a low-loss cable (such as HP part number 8120-5148) from
100 MHz COMRB OUT to the spectrum analyzer input. For the HP 8595E connect a low-loss

cable from CAL OUT to the spectrum analyzer input. Press ( Press (CAL),

to save the correction values in memory. The YTF seEf—ca.libration routine
completes in approximately:

Model Number YTF Cal Time

HP 8592D 7 minutes
HP 8503E 7 minutes
HP 8595E 3 minutes
. HP 8596E 5 minutes

14. If the error message “FREQ UNCAL” stays on screen, run the frequency self-calibration
roufine by pressing | and then press

15. Is the spectrum analyzer displaying an error message? I so0, refer to “Error Messages”.

tion routines cannot be performed or the calibration data is corrupt, use

to retrieve the correction data that has previously been saved. If the fetched
correctlon data is corrupt, the procedure in step 18 can be used to set the correction data
back to factory default values.

17. If the display is scrambled or filled with snow, first try adjusting the horizontal position by
pressing (CAL), the bottom softkey, and then pressing the fifth softkey from the top. Turn
the knob counterclockwise. The vertica} position will not cause this symptom.

18. If the display is still scrambled, use DI per the foliowing procedure
to reinitialize the memory area for correction factors, instrument configuration, and
miscellaneous constants. This procedure will not erase factory-installed calibration factors.

a. Press (FREQUENCY), —37 (fiz), (CAL}, the bottom softkey, the bottom softkey again, then
the third softkey from the top A readable display should appear.

b. Perform the routines, or the € routine.

Be sure CAL OUT is connected to the spectrum analyzer input.

FREQUENCY), —37 before

Note If the CAL OUT sign

d performing the

c. For the HP 83921, HP 8583E, or HP 8596E connect a low-loss cable, such as HP part
number 8120-5148, from 100 MHz COMB OUT to the spectrum analyzer input. For the
HP BRY5E connect a low-1oss cable from CAL OUT to the spectrum analyzer input. Press

CAL}, C The YTF self-calibration routine completes in approximately:

nnot be found, pr

Model Namber YTF Cal Time

HP 8562D 7 minutes
HP 8503E 7 minutes
HP 85951 3 minutes -
HP 85968 5 minutes

and (@),

d. Set the display position using (CAL),
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€. Press (CAL), |

Note Some user configurations may need to be reset.

v

center frequency —37 Hz acts as a pass code for [

can only be accessed by entermg a cente f; quency of —37 Hz. The

18. 1f a program in user memory is suspected of causing problems, use (CONFIG),
equires a double key press.)

‘ER rases all user pregra:ms variables, personai;txes (DLPs), and user-defined
traces in spectrum analyzer memory.

20. If the necessary test equipment is available, perform the performance verification tests
given in the Calibration Guide for your spectrum analyzer, Record all results on an
Performance Verification Test Record form which follows the tests,

Read the Warranty

The warranty for your spectrum analyzer is at the front of this manual. Please read it and
become familiar with its terms,

If your spectrum analyzer is covered by a separate maintenance agreement, please be familiar
with its terms.

Service Options

Hewiett-Packard offers several optional maintenance plans to service your spectrum analyzer
after the warranty has expired. Call your Hewleit-Packard Sales and Service office for full
details.

If you want to service the spectrum analyzer yourself after the warranty expires, you
can purchase the service documentation that provides all necessary test and maintenance
information. '

You can order the service documentation, Option 915, through your Hewlett-Packard Sales
and Service office. Service documentation is described under “Service Documentation for the
HP 85890 Series {Option 915)” in Chapter 9 in this manual.

How to Call Hewlett-Packard

Hewlett-Packard has Sales and Service offices around the worid to provide you with complete
support for your spectrum analyzer. To obtain servicing information or to order replacement
parts, contact the nearest Hewlett-Packard Sales and Service Office listed in Table 8-1. In any
correspondence or telephone conversations, refer to the instrument by its model number and
full serial number,
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Table 8-1. Hewlett-Packard Sales and Service Offices

IN THE UNITED STATES
California
Hewlett-Packard Co.

1421 South Manhattan Ave.
P.O. Box 4230

Fullerton, CA 92631

(714) 999-6700

Hewlett-Packard Co.

301 E. Evelyn

Mountain View, CA 94039
- | (415} 694-2000

Colorado
Hewlett-Packard Co.

24 {nverness Place, East
Englewood, CO 80112
(303} 649-5000

Georgia
Hewlett-Packard Co.
2000 South Park Place
P.O. Box 105005
Atlanta, GA 30339
(404) 955-1600

linois

Hewlett-Packard Co.

5201 Tollview Drive
Rolling Meadows, IL 60008
{312} 255-9800

New Jersey
Hewlett-Packard Co.
120 W. Century Road
Paramus, NJ 076563
{201) 265-5000

Texas
Hewlett-Packard Co.
930 E. Campbell Rd.
Richardson, TX 75081
{214) 231-6101

IN AUSTRALIA

Hewlett-Packard Australia Lxd.

31-41 Joseph Street
Blackburn, Victoria 3130
895-2895

IN CANADA

Hewlett-Packard (Canada) Lid,

17500 South Service Road
Trans-Canada Highway
Kirkland, Quebec HOJ 2X8
(514) 697-4232

IN FRANCE
Hewlett-Packard France
F-91047 Les Ulis Cedex
Orsay

(6) 907-78-25

IN GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140

D-6000 Frankfurt 56

(0611) 50-04-1

IN GREAT BRITAIN
Hewlett-Packard Litd.
King Street Lane
Winnersh, Wokingham
Berkshire RG11 BAR
0734 784774

IN OTHER EUROPEAN
COUNTRIES

Hewlett-Packard {Schweiz} AG

Allmend 2
CH-8967 Widen (Zurich)
{0041)57 3121 11

IN JAPAN
Yokogawa-Hewlett-Packard Ltd.
20-21 Takaido-Higashi, 3 Chome
Suginami-ku Tokyo 168

{03) 331-6111

IN PEOPLE’S REPUBLIC

OF CHINA

China Hewlett-Packard, Litd.

P.O. Box 9610, Beifing

4th Floor, 2nd Watch Factory
Main Bidg.

Shuang Yu Shu, Bei San Huan Rd.
Beijing, PRC

256-6888

IN SINGAPORE
Hewlett-Packard Singapore
Pte. Ltd.

1150 Depot Road
Singapore 0410

273 7388

Telex HPSGS(O RS34208
Fax (65) 2788090

IN TAIWAN
Hewlett-Packard Taiwan
8th Floor, Hewlett-Packard
Building

337 Fu Hsing North Road
‘Taipei

{02) 712-0404

iN ALL OTHER LOCATIONS
Hewlett-Packard Inter-Americas
3495 Deer Creek Rd.

Palo Alto, California 54304
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How to Return Your Analyzer for Service

Service Tag

If you are returning the spectrum analyzer to Hewlett-Packard for servicing, fill in and attach
a blue service tag. Several service tags are supplied at the rear of this manual. Please be as
specific as possible about the nature of the problem. If you have recorded any error messages
that appeared on the screen, or have completed a Performance Test Record, or have any
other specific data on the performance of the spectrum analyzer, please send a copy of this
information with the unit,

Original Packaging

Before shipping, pack the unit in the original factory packaging materials if they are available.
If the original materials were not retained, identical packaging materiais are available through
any Hewlett-Packard office, Descriptions of the packaging materials are listed in Table 8-2.
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Figure 8-1. HP 8590 Series Packaging

Table 8-2, Packaging Materials

Item Description HP Part Number
1 Outer Carton 9211-5636
2 Foam Pad Set 08590-80013
3 Bottom Tray 08590-80014
4 |Front Frame Insert 9220-4488
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Other Packaging

Caution Spectrum analyzer damage can result from using packaging materials other
than those specified. Never use styrene pellets in any shape as packaging
‘ materials. They do not adequately cushion the equipment or prevent it from
shifting in the carton. They cause equipment damage by generating static

electricity and by lodging in the spectrum analyzer fan.

You can repackage the instrument with commercially available materials, as follows:

1.
2.

Attach a completed service tag to the instrument.

if you have a front-panel cover, install it on the instrument; if not, protect the control panel
with cardboard.

Wrap the instrument in antistatic plastic to reduce the possibility of damage caused by
electrostatic discharge.

. Use a strong shipping container. A double-walled, corrugated cardboard carton with 159 kg

(350 1b) bursting strength is adequate. The carton must be both large enough and strong
enough to accommodate the spectrum analyzer. Allow at least 3 to 4 inches on all sides of
the analyzer for packing material.

| Surround the equipment with three to four inches of packing material and prevent the

equipment from moving in the carton. If packing foam is not available, the best alternative
is 8.D.-240 Air Cap™ from Sealed Air Corporation (Commerce, California, 90001). Air Cap

looks like a plastic sheet filled with 1-1/4 inch air bubbles, Use the pink-colored Air Cap to

reduce static electricity. Wrapping the equipment several times in this material should both
protect the equipment and prevent it from moving in the carton.

6. Seal the shipping container securely with strong nylon adhesive tape.
7. Mark the shipping container “FRAGILE, HANDLE WITH CARE” to assure careful handling.

. Retain copies of all shipping papers.
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Exror Messages

The spectrum analyzer can generate various messages that appear on its screen during
operation to indicate a problem.

There are three types of messages: hardware error messages (11}, user-created error messages
(U}, and informational messages (M).

Hardware error messages indicate the spectrum analyzer hardware is probably broken. Refer
to Chapter 8 for more information.

User-created error messages appear when the spectrum analyzer is used incorrectly. They are
usually generated during remote operation (entering programming commands using either a
controller or the external keyboard).

Informational messages provide information indicating the spectrum analyzer’s progress
within a specific procedure.

The mesqages are listed in alphabetical order on the following pages; each message is defined,
and its type is indicated by an (H), (U), or (M).

¢ LOCK OFF _

Indicates slow YTO tuning. This message may appear if the spectrum analyzer is using
default correction factors. If this message appears constantly, perform the CAL FREQ routine
to try to eliminate this message. ¢ LOCK OFF appears briefly during the CAL FREQ routine,
during instrument preset, or when the frequency value is changed; this is normal and does
not indicate a problem. (U) and (H)

ADC-2V FAIL
Indicates a hardware failure. (H)

ADC-GND FAIL
Indicates a hardware failure. (H)

ADC-TIME FAHL
Indicates a hardware failure. (H) and (U)

CAL:_ _ _

During the self-calibration routine, messages may sppear on the display to indicate how the
calibration routines are progressing, For example, sweep, freq, span, MC delay, M coil,
and atten can appear on the spectrum analyzer display. ¢ LOCK OFF appears briefly during
the CAL FREQ self-calibration routine; this is normal and does not indicate a problem. (M)

CAL:_ _ _ : done Press CAL STORE to save
Indicates that the self-calibration routine is finished and that you should press

M)
CAL: cannot execute CALAMP enter: 0 dB PREAMP GAIN
The preamplifier gain should be set to AL AMPTD routine is performed.

The preamplifier gain is set by using | This message also sets SRQ 110.

(U)

CAL: DATA NOT STORED CAL AMP NEEDED

The correction factors are corrupt and cannot be stored. You need to perform the CAL FREQ
& AMPTD routine before trying to store the correction factors. This message also sets SRQ
110. (U)

CAL: FM SPAN SENS FAIL
The spectrum analyzer could not set up span sensitivity of the FM coil. (H)
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CAL: GAIN FAIL
Indicates the signal amplitude is too low during the CAL AMPTD routine. This message also
sets SRQ 110. (H)

Cal harmonic >= 5.7 GHz NOT found

Indicates that the CAL YTF routine for an HP 8585E cannot find a harmonic of the 300 MHz
calibration signal. If this happens, ensure that the CAL OUT connector is connected to the
spectrum analyzer input, perform the CAL FREQ & AMPTD routine, and then perform the
CAL YTF routine again. (1)) and (H)

CAL: MAIN COIL SENSE FAIL
The spectrum analyzer could not set up span sensitivity of the main coil. If this

message appears, press (FREQUENCY), —37, (Hz), (CAL), 1

and perform the CAL FREQ routine again. (H)

CAL: NBW 200 Hz notch amp failed
Indicates that the 200 Hz resolution bandwidth is not the correct shape for the calibration
routine. (H)

CAL: NBW 200 Oz notch failed
Indicates that the 200 Hz resolution bandwidth is not the correct shape for the calibration
routine, (H}

CAL: NBW 200 Hz width failed
Indicates that the 200 Hz resolution bandwidth is not the correct bandwidth for the
calibration routine. (H)

CAL: NBW gain failed
Indicates that one of the resolution bandwidths is not the correct amplitude for the
calibration routine. (H)

CAL: NBW width failed
Indicates that one of the resolution bandwidths is not the correct width for the calibration
routine, (H)

CAL: PASSCODE NEEDED

Indicates that the function cannot be accessed without the pass code. For the DEFAULT CAL
DATA function, the pass cede is setting the center frequency of the spectrum analyzer to
-37 Hz. (M)

CAL: RES BW AMPL FAIL
The relative insertion loss of the resolution bandwidth is incorrect. This message also sets
SRQ 110. {(H)

CAL SIGNAL NOT FOUND

Indicates the calibration signai (CAL OUT) cannot be found. Check that the CAL OUT and
the specirum analyzer input connectors are connected with an appropriate cable. If the
calibration signal is connected to the spectrum analyzer input but cannot be found, press

(FREQUENCY), 37, (), (CAD), ¥
calibration signal still cannot be found, press W, ‘37 (Hz) and perform the CAL
FREQ or CAL FREQ & AMPTD self-calibration routines. This message also sets SRQ 110. (U)
and (H)

CAL: SPAN SENS FAIL :

The self-calibration span sensitivity routine failed. This message also sets SR@ 110. (H)

CAL: USING DEFAULT DATA
Indicates that the calibration data is corrupt and the default correction factors are being
used. Interruption of the self-calibration routines or an error ¢an cause this problem, (M)
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CAL YTF FAILED

Indicates that the CAL YTF routine could not be successfully completed. I this message
appears, ensure that the CAL OUT connector (for the HP 8595E) or 100 MHz COMB OUT
connector {for the HP 8592D, HP 8593E, or HP 8596E) is connected to the spectrum analyzer
input, perform the CAL FREQ & AMPTD routine, and then perform the CAL YTF routine
again, (1) and (H)

CAL: ZERO FAIL
The spectrum analyzer could not set up the tuning sensitivity of the main coil. If this

message appears, press (FREQUENCY), —37, (Hz), (CAD),

, and perform the CAL FREQ routine again. (H)

Cannot engage phase lock with current CAL FREQ data
Indicates that the CAL FREQ routine needs to be performed before phase locking can be
turned on. (V)

Cannot reach N dB points
Indicates that the number of dB specified for the N dB PTS function is greater than the
distance of the signal peak from the spectrum analyzer noise floor or peak threshold. (U)

Check trigger input

Indicates that the spectrum analyzer needs an external trigger signal to use the time-gating
functions. Before using the time-gating functions, you should ensure there is a trigger pulse
connected to the GATE TRIGGER INPUT connector on the rear panel of spectrum analyzer
and that the GATE OUTPUT is connected the EXT TRIG INPUT connector. (U)

Comb harmonic at _ _ _ GHz NOT found

Indicates that the CAL YTF routine for the spectrum analyzer cannot find a harmonic of the
comb generator at frequency displayed. If this happens, ensure that the 100 MHz COMB OUT
connector {for an HP 8592D, HP 8593E, or HP 8596E) or the CAL OUT connector (for an

HP 8595E) is connected to the spectrum analyzer input with a low-loss, short cable before
the CAL YTF routine is performed. (U) and (H)

COMB SIGNAL NOT FOUND

The comb signal cannot be found. Check that EOO MHz COMB OUT is connected to the
spectrum analyzer input, The comb generator is available with the I1P 8592D, HP 8593E, or

HP 8596E only. (1} and (H)

CMD ERR:_ _ _

T {amming command is not recognized by the spectrum analyzer. Press

CONF TEST FAIL

Indicates that the confidence test failed. If this happens, ensure that the CAL QUT connector
is connected to the spectrum analyzer input, perform the CAL FREQ & AMPTD routine, and
then perform the confidence test again. This message also sets SRQ 110. (H) and (U)

EMPTY DLP MEM

Indicates that the user-defined items {user-defined functions, user-defined variables,
user-defined traces, user-defined softkeys) and any personalities (for example, the P 85716A
CATV System Monitor Personality) in the spectrum analyzer’s memory have been deleted. If
the message is continuously displayed at power up, it may indicate a hardware failure. See
the spectrum analyzer’s Service Guide for more information. (U)

Factory dlp, not editable

Indicates that the downloadable program or variable that you have selected is used by a
“personality” and cannot be edited. A perscnality is a program that is manufactured by
Hewlett Packard and is available for use with the HP 8590 Series spectrum analyzer. An
example of 4 personality is the HP 85716A CATV system monitor personality. (U)
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FAIL:. _ _
An error was discovered during the power-up check. The 4-digit by 10-digit code indicates
the type of error. Error codes are described in the spectrum analyzer’s service guide, (H)

File type incompatible
Indicates that the selected file is not a display image file. The file name for a display image
file is always preceded by an “i.” (U)

FREQ UNCAL

if the FREQ UNCAL message appears constantly, it indicates a YI'O-tuning error. If this
message appears constantly, perform the CAL FREQ routine. FREQ UNCAL appears briefty
during the CAL FREQ routine; this is normat and does not indicate a problem. (U) and (H)
(U) and (H)

Function not available in current Mode
Indicates that the function that you have selected can only be used with the spectrum
analyzer mode. You can use the key to select the spectrum analyzer mode. (U)

Function not available with analog display
Indicates that the function that you have selected is not compatible with the Analog+
display mode. To use the function, you must first turn off the Analog+ display mode with

(U)

Gate card not calibrated

This message can indicate that either the CAL AMPTD routine need to be performed before
the time-gating functions can be used, or that something was connected to the GATE
TRIGGER INPUT connector during the CAL AMPTD or CAL FREQ & AMPTD routines. If
your spectrum analyzer has an Option 105 installed in it, you should ensure that nothing is
connected to the GATE TRIGGER INPUT connector when the CAL AMPTD or CAL FREQ &
AMPTD routines are performed. {U) and (H)

JINTERNAL LOCKED

The spectrum analyzer’s intern
trace or state registers, press §
operation, use PSTATE OFF. (U}

INVALID ACTDEF: _ _ _ :
The specified ACTDEF name is not valid. See the ACTDEF programming command. (U)

INVALID AMPCOR: FREQ
For the AMPCOR command, the frequency data must be entered in increasing order. See the
description for the AMPCOR programming command for more information. (1)

INVALID BLOCK FORMAT: IF STATEMENT
An invalid block format appeared within the IF statement. See the description for the IF
THEN ELSE ENDIF programming command for more information. (U)

INVALID CARD

Indicates one of the following conditions: 2 card reader is not installed, the memory card is
write-protected {check the position of the switch on the memory card), the memory card is a
read-only memory (ROM) card, or a memory card has not been inserted. This message can
also occur if remote programming commands for the memory card capability are executed
with an HP 8590D or HP 85692D that does not have an Option 003, (1)

INVALID CARD: BAD MEDIA

Indicates the formatting routine (F for the memory card could not be
completed. See the description for INVALID CARD above for more information about the
possible causes of this message. (U} and (H)

' registers have been locked. To unlock the
0 that OFF is underlined. For remote
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INVALID CARD: DATA ERROR
Indicates the data could not be retrieved from the memory card. (U) and (H)

INVALID CARD: DIRECTORY
Indicates the memory card has not been formatted. (U)

INVALID CARD: NO CARD
Indicates a memory card has not been inserted. (U)

INVALID CARD: TYPE

Indicates one of the following conditions: a card reader is not installed, the memory card is
write-protected {check the position of the switch on the memory card), the memory card is a
read-only memory (ROM) card, or a memory card has niot been inserted. This message can
also oecur if remote programming commands for the memory card capability are executed
with an HP 85600 or HP 8592D that does not have an Option 003. (U)

INVALID CHECKSUM: USTATE
The user-defined state does not follow the expected format, (U)

INVALID COMPARE OPERATOR
An IF/THEN or REPEAT/UNTIL routine is improperly constructed. Specifically, the IF or
UNTIL operands are incorrect. (U)

INVALID DET: FM or TV option only
Indicates that the selected detector cannot be used until the appropriate option is installed in
the spectrum analyzer. (U)

INVALID ENTER FORMAT
The enter format is not valid. See the appropriate programming command description to
determine the correct format. (1)

INVALID <file name> NOT FOUND
indicates that the specified file could not be loaded into spectrum analyzer memory or
purged from memory because the file name cannot be found. (U)

INVALID FILENAME _ _ _ ‘

Indicates the specified file name is invalid. A file name is invalid if there is no file name
specified, if the first letter of the file name is not alphabetic, or if the specified file type does
not match the type of file. See the description SAVRCLW or STOR programming command for
more information. (U)

INVALID FILE: NO ROOM
Indicates that there is insufficient space available on the memory card to store the data. (1)

INVALID HP-IB ADRS/OPERATION
An HP-IB operation was aborted due to an incorrect address or invalid operation. Check that
there is only one controlier {the spectrum analyzer) connected to the printer or plotter. {U)

INVALID HP-IB OPERATION REN TRUE

The HP-IB operation is not allowed. (This is usually caused by trying to print or plot When a
controller is on the interface bus with the spectrum analyzer.) To use the spectrum analyzer
print. or plot functions, you must disconnect any other controllers on the HP-IB. If you are
using programming commands to print or plot, you can use an HP BASIC command instead
of discorinecting the controller. See the HP 8590 D-Series and E-Series Spectrum Analyzer
Programmer’s Guide for more information. (1)

INVALID ITEM:_ _ _
Indicates an invalid parameter has been used in a programming command )

INVALID KEYLBL: _ _ _
Indicates that the specified key label contains too many characters. A key label is limited to
8 printable characters per label line. {U)
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INVALID KEYNAME:_ _ _

The specified key name is not allowed. {The key name may have conflicted with a spectrum
analyzer programming command.) To avoid this problem, use an underscore as the second
character in the key name, or avoid beginning the key name with the following pairs of
letters: LB, OA, OL, TA, TB, TR, MA, MF, TS, OT, and DR, (U)

INVALID OQUTPUT FORMAT
The output format is not valid. See the appropriate programming command description to
determine the correct format. (1)

INVALID RANGE: Stop < Start

Indicates that the first {race element specified for a range of trace elements is larger that
ending trace element. When specifying a trace range the starting element must be less than
the ending element. For example, TRA[2,300] is legal but TRA[300,2] is not. (1)

INVALID REGISTER NUMBER
The specified trace register number is invalid. (U)

INVALID REPEAT MEM OVFL .

Memory overflow occurred due to a REPEAT routine. This can occur if there is not enough
spectrum analyzer merory for the REPEAT UNTIL declaration, or if the REPEAT UNTIL
declaration exceeds 2047 characters. (U)

INVALID REPEAT NEST LEVEL

The nesting level in the REPEAT routine is improperly constructed, This can occur if too
many REPEAT routines are nested. When used within a downloadable program (DLP), the
maximum number of REPEAT UNTIL statements that can be nested is 20, (U}

INVALID RS-232 ADRS/OPERATION
An RS-232 operation was aborted due to an invalid operation. (U)

INVALID SAVE REG
Data has not been saved in the specified state or trace register, or the data is corrupt. (1))

INVALID SCRMOVE
Indicates the spectrum analyzer may have a hardware failure, See the spectrum analyzer’s
Service Guide for more information. (H)

INVALID START INDEX
Indicates that the first trace element specified for a range of trace elements is not within the
trace range of the specified trace. {(U)

INVALID STOP INDEX ‘
Indicates that the ending trace element specified for a range of trace elements is not within
the trace range of the specified trace. ()

INVALID STORE DEST: _ _ _
The specified destination fleld is invalid. (U)

INVALID TRACE: _ _ _
The specified trace is invalid. (U)

INVALID TRACE NAME: _ _ _

The specified frace name is not ailowed. Use an underscore as the second character in the
trace name, or avoid beginning the trace name with the following pairs of letters: LB, OA,
OL, TA, TB, TR, MA, MF, TS, OT, and DR. (1))

INVALID TRACENAME: .. _ .

Indicates the specified trace could not be saved because the trace name is not allowed, To

avoid this problem, use an underscore as the second character in the trace name, or aveid
. beginning the trace name with the following pairs of letters: LB, OA, OL, TA, TB, TR, MA,

MF, TS, OT, and DR. (U)
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INVALID VALUE PARAMETER: _ _ _
The specified value parameter is invalid. (U)

INVALID VARDEF: _ _ _

The specified variable name is not allowed. To avoid this problem, use an underscore as
the second character in the variable label, or avoid beginning the variable label with the
following pairs of letters: LB, OA, OL, TA, TB, TR, MA, MF, TS, OT, and DR. (U)

INVALID WINDOW TYPE: _ _ _
The specified window is invalid. See the description for the TWNDOW programming
command. (U}

LOST SIGNAL

For the HP 8592D, HP 8593E, or HP 8596F, this message indicates that the cable from the
100 MHz COMB OUY connector to the spectrum analyzer input is defective or has become
disconnected during the CAL YTF routine, For the HP 8595E, this message indicates that the
cable from the CAL OUT connector is defective or has been disconnected during the CAL
YTF routine. Be sure to use a short, low-loss cable {o connect the signal to the spectrum
analyzer input when performing the CAL YTF routine. (U)

LO UNLVL
Indicates that the spectrum analyzer's local oscillator distribution amplifier is not functioning
properly. (H)

Marker Count Reduce SPAN
Indicates the resolution bandwidth to span ratio is too small to vse the marker count
function. Check the span and resolution bandwidth settings, (1))

Marker Count Widen RES BW

Indicates that the current resolution bandwidth setting is too narrow to use with the marker
counter function. The marker counter function can be in narrow resolution bandwidths
(bandwidths that are less than 1 kHz) with the following procedure:

" 1. Place the marker on the desired signal.

2. Increase the resolution bandwidth to 1 kHz and verify the marker is on the signal peak.

3. If the marker in on the signal peak, the marker count function can be used in either the
1 kHz resolution bandwidth or the original narrow resolution bandwidth setting. If the
marker is not on the signal peak, it should be moved to the signal peak and the marker
counter function should not be used with a resolution bandwidth setting of less than
1 kHz.

(U)
MEAS UNCAL
The measurement is uncalibrated. Check the sweep time, span, and bandwidth settings, or

press (AUTO COUPLE), i {1

MEMORY OVERFLOW:ERASE DLP MEM and reload

This message indicates that too many user-defined items (functions, variables, key
definitions), or downloadable programs have been loaded into spectrum analyzer memory.
If this message appears, use _and then load the user-defined item or
downloadable program into spectrum analyzer memory. (U)

No card found
Indicates that the memory card is not inserted. (U)

No points defined
Indicates the specified limit line or amplitude correction function cannot be performed
because no limit line segments or amplitude correction factors have been defined. (U)
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OVEN COLD
Indicates that the spectrum analyzer has been powered up for less than 5 minutes. {The
actual temperature of the precision frequency oven is not measured.) (Option (004 only.} (M)

PARAMETER ERROR: _ _ _
The specified parameter is not recognized by the spectrum analyzer. See the appropriate
programming command description to determine the correct parameters. (1)

PASSCODE NEEDED
Indicates that the function cannot be accessed without the pass code. (U)

P0OS-PK FAIL
Indicates the positive-peak detector has failed. (H)

REF UNLOCK

Indicates that the frequency reference is not locked to the external reference input. Check
that the 10 MHz REF QUT connector is connected to the EXT REF IN connector, or, when
using an external reference, that an external 10 MHz reference source of sufficient amplitude
is connect to the EXT REF IN connector. (U} and (H)

Require I signal > PEAK EXCURSION above THRESHOLD
Indicates that the N dB PTS routine cannot locate a signal that is high enough to measure.
The signal must be greater than the peak excursion above the threshold level to measure. (U)

Require 3 signals > PEAK EXCURSION above THRESHOLD
Indicates that the % AM routine cannot locate three signals that are high enough to measure.
The signals must be greater than the peak excursion above the threshoid level to measure.

()

Require 4 signals > PEAK EXCURSION above THRESHOLD
Indicates that the TOI routine cannot locate four signals that are high encugh to measure,
The signals must be greater than the peak excursion above the threshold level to measure,

(0)

Required option not installed Some spectrum analyzer functions require that an option
be installed in the spectrum analyzer. See the description for the function in the HP 8590
D-Series and E-Series Spectrum Analyzer User’s Guide for more information about which
option is required. (U)

RES-BW NOISE FAIL
Indicates the noise floor level is incorrect at the indicated bandwidth. (I)

RES-BW SHAPE FAIL
Indicates the 3 dB bandwidth is not within specifications. (H)

RF PRESEL ERROR
Indicates that the preselector peak routine cannot be performed. (H)

RF PRESEL TIMEQUT
Indicates that the preselector peak routine cannot be performed. (H)

SAMPLE FAIL
Indicates the sample detector has failed. (H)

SETUP ERROR
Indicates that the span, channel bandwidth, or channel spacing are notf set correctly for the
adjacent channel power or channel power measurement. {(U)

SIGNAL NOT FOUND
Indicates the PEAK ZO0OM routine did not find a vahd signal. (1)

8-16 Prohlems and Error Messages



SIGNAL CLiPPED

Indicates that the current FFT measurement sweep resulted in a trace that is above the top
graticule line on the spectrum analyzer display. If this happens, the input trace (trace A) has
been “clipped,” and the FFT data is not valid. (U)

Signals do not fit expected % AM pattern
Indicates that the % AM routine cannot perform the percent AM measurement because the
on-screen signals do not have the characteristics of a carrier with two sidebands. (U)

Signals do not fit expected TOI pattern

Indicates that the TOI routine cannot perform the third-order intermodulation measurement
because the on-screen signals do not have the characteristics of two signals and two
distertion products. (U)

SMPLR UNLCK ,

Indicates that the sampling oscillator circuitry is not functioning properly. If this message
appears, check that the external frequency reference is correctly connected to the EXT REF
INPUT. (U} and (H)

SOFTKEY OVFL
Softkey nesting exceeds the maximum number of levels. (1)

SRQ . . -

The specified service request is active. Service requests are a form of informational message
and are explained in Appendix A of the HP 8590 D-Series and E-Series Spectrum Analyzer
User’s Guide. (M)

STEP GAIN/ATTN FAIL
Indicates the step gain has failed. (II)

Stop at marker not available with negative detection
Indicates that the marker counter cannot be used when negative peak detection is selected.

To use the marker counter, turn off negative peak detection with B

TABLE FULL
Indicates the upper or lower table of limit lines contains the maximum nurmber 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 fhe tracking
generator output (RF OUT 501 or RF OUT 75{) is cormected to the spectrum analyzer input
connector with an appropriate cable. (1))

TG UNLVL

This message can indicate the following: that the source power is set higher or lower than
the spectrum analyzer can provide, that the frequency span extends beyond the specified
frequency range of the tracking generator, or that the calibration data for the tracking
generator is incorrect. See “Stimulus-Response Measurements” in Chapter 4 of the HP 8590
D-Series and E-Series Spectrum Analyzer User’s Guide for more information. (U)

Too many signal with valid N dB points _
Indicates the N dB PTS function has located two or more signals that have amplitudes within
the specified dB from the signal peak. If this happens, you should decrease the span of the
spectrum analyzer so that only the signal that you want to measure is displayed. (U)
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Trace A is not available
Indicates that trace A is in the store-blank mode and cannot be used for limit-line testing.

Use ¢ r o change trace A from the store-blank mode to the clear
write mode, and then turn on limit-line testing. (U)
UNDF KEY

The softkey number is not recognized by the spectrum analyzer. (U)

USING DEFAULTS self cal needed

Indicates that the current correction factors are the default correction factors and that
the CAL FREQ & AMPTD routine needs to be performed. For the HP 8562D, HP 8593E,
HP 8595E, or HP 8596E, CAL YTF routine needs to be performed also. (U)

Verify gate trigger input is disconnected before CAL AMPTD

This message is meant {0 remind you that nothing should be connected to the GATE
TRIGGER INPUT connector on the spectrum analyzer’s rear panel during the CAL AMPTD
routine. (U}

VID-BW FAIL
indicates the video bandwidths have failed. (H)

Waiting for gate input ...

Indicates that the spectrum analyzer needs an external trigger signal to use the time-gating
functions. Before using the time-gating functions, you should ensure there is a trigger pulse
connected to the GATE TRIGGER INPUT connector on the rear panel of spectrum analyzer
and that the GATE OUTPUT is connected the EXT TRIG INPUT connector. If you do not
want to use the time-gating functions, press (PRESET). (U)

YTF is not available
The YTF is only available for the HP 8582D, HP 8593E, HP 8595E, and HP 8596E. (U)
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Options and Accessories

What You’ll Find In This Chapter

Many options and accessories are available to enhance the spectrum analyzer so that it will
better meet the needs of your application. This chapter contains a list of the available options
for your spectrum analyzer, followed by a list of some of the available accessories.
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Options

Options can be ordered by option number when you order the spectrum analyzer. Some of the
options are also available as kits that can be ordered and installed after you have received your
spectrum analyzer. The ¢ptions are listed numerically by their option number.

750 Input Impedance (Option 001)

For HP 8590D and HP 8581 F only. This option provides a 75€ input impedance instead of the
standard 50Q impedance. Spectrum analyzers with this option use cables, circuit boards, and
front panels that are different from the standard units.

Memory Card Reader (Option 003)

For HP 85900 and HP 8592D only. This option provides a memory card reader to save and
recall data froma a memory card. Spectrum analyzers with this option have an opening on
the front panel {o insert the memory card. Option (03 includes a 32 Kbyte memory card and
a memory card holder. The memory card reader is standard for the HP 8591E, HP 8593E,
HP 8594E, HP 8585E, and HP 8596E.

Option 003 is also available as a retrofit kit (Option R03) after-the purchase of your spectrum
analyzer, or as a kit HP part number 5062-6456,

Precision Frequency Reference (Option 004)

For HP 8591 E, HP 8593E, HP 8594E, HP 8595E, and HP 8596F only. This option provides
increased absolute frequency-reference accuracy because the internat oscillators are
phase-locked to an internal precision-frequency reference.

Option 004 is also available as a retrofit kit-(Option R04) after the purchase of your spectrum
analyzer, or as a kit HP part number 5062-6459,

LO and Sweep + Tune Outputs on Rear Panel (Option 009)

For HP 8593E, HP 8594E, HP 8595E, and HP 8596F only. Option 009 provides local oscillator
output and sweep + tune output at the rear panel for use with external tracking generators.
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Tracking Generator (Option 010 and Option 011)

For HP 8593E, HP 8594F, HP 8595E, and HP 8596F only. Option 010 provides a 300 kHz
t0 2.9 GHz built-in tracking generator. Option 010 is only available at the time of ordering.
This source-receiver combination makes insertion-loss, frequency response, and return-loss
measurements. The tracking generator has a wide distortion-free dynamic range, plus good
sensitivity and selectivity. Option 010 has the standard 501} output impedance.

HP 8593E, HP 8594E, HFP 8595E, and HP 8596E: Option (10 is also available as a retrofit kit
{Option R10) after the purchase of your spectrum analyzer.

For HP 8590D and HP 8591E only. Option 010 or 011 provides a 1 MHz to 1.8 GHz built-in
tracking generator. Option 010 has the standard 509 output impedance. Option 011 has 75{
oufput impedance.

HP 8590D: Options 010 and 011 are also available as retrofit kits (Option R10 or R11) after
the purchase of your spectrum analyzer, or as kits HP part number 5062-6463 and 5062-6479
respectively. '

HP 8591F: Options 010 and 011 are also available as retrofit kits (Option R10 or R11) afier
the purchase of your spectrum analyzer, or as Kits HP part numbers 5062-6460 and 5062-6480
respectively.

Frequency Accuracy Improvement (Option 013)

For HP 8590D only. Option 013 adds a built-in frequency counter to your spectrum analyzer.
This improves the frequency accuracy of your measurements,

Also available as a retrofit kit (Option R13) after the purchase of your spectrum analyzer or as
a kit HP part number 5063-0248.

HP-IB Interface (Option 021)

Option 021 enables you to control your spectrum analyzer from a computer that uses an
Hewlett-Packard interface bus (HP-IB). Such computers include the HP 9000 Series 300, and
the HP Vectra PC. This option also enables the spectrum analyzer to control a printer or plotter.
Option 021 includes a connector for an external keyboard, an HP-IB connector, and the

HP 8590 D-Series and E-Series Spectrum Analyzer Programmer’s Guide.

Option 021 is aiso available as a retrofit kit (Option R21) after the purchase of your spectrum
analyzer, or as a kit HP part number 5062-6454.

RS-232 Interface (Option 023)

Option 023 enables you to control your spectrum analyzer from a computer that uses an RS-232
interface bus. Such computers include the HP Vectra PC, the I1BM PC, the AT, and compatibles.
This option also enables the spectrum analyzer to conirol a printer or plotter. Option 023
includes a connector for an external keyboard, an RS-232 connector, and the HP 8590 I-Series
and E-Series Spectrum Analyzer Programmer’s Guide.

Option 023 is also available as a retrofit kit (Option R23) after the purchase of your spectrum
analyzer, or as a kit HP part number 5062-6455.
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Frequency Extension to 26.5 GHz With APC-3.5 Connector (Option 026)

For HP 8592D and HP 8593F only. The frequency range of the spectrum analyzer is extended’
from 22 GHz to 26.5 GHz. Analyzers with this option use an APC-3.5 connector on the RF
INPUT, and circuit boards and front panels that are different from the standard units.

Frequency Extension to 26.5 GHz With N-Type Connector (Option 027)

For HP 8592D and HP 8593F only. The frequency range of the spectrum analyzer is extended
from 22 GHz to 26.5 GHz. Analyzers with this option use an N-Type connector on the RF
INPUT, and circuit boards and front panels that are different from the standard units.

Note The extended frequency specifications only apply when using the Type-N to
d - SMA adaptor that is supplied with the option.

Front Panel Protective Cover (Option 040)

The impact cover assembly snaps onto the front of your spectrum analyzer to protect the front
panel during travel and when the unit is not in use.

Option 040 is also available as a kit (Impact Cover Assembly, HP part number 5062-4805).

Protective Soft Carrying Case (Option 042)

Soft carrying case with a pouch for accessories. Option 042 can be used to provide additional
protection during travel.

Fast Time Domain Sweeps (Option 101)

For ITP 8591 E, HP 8593E, HP 8594F, HP 8595E, and HFP 8596F only. Option 101 allows sweep
times down to 20 us in zero span. In fast sweep times {sweep times less than 20 ms), time
domain sweeps are digitized. All trace functions are available for these fast zero-span sweeps.
Also see Option 301 below,

Option 101 also adds the analog+ display mode and negative peak detection to the spectrum
analyzer. The analog+ display mode provides traditional analog display operation combined
with the advantages of digital display features like markers, screen titles, and hard copy
output. The negative peak detector capability is useful for video modulator balance
adjustments and intermodulation distortion measurements. '

Option 101 is also available as a retrofit kit (Option RO1) after the purchase of your spectrum
analyzer, or as a kit HP part number 5062-6458.
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AM/FM Demodulator With Speaker and TV Sync Trigger Circuitry
(Option 102)

For HP 8591E, HFP 8593E, HF 8594E, HP 8595E, and HP 8596F only. Option 102 enables you

to use amplitude or frequency demodulation and to listen to a demodulated signal. Option 102
also allows you to TV trigger on the selected line of a TV video picture frame if both Option

101 and 102 are installed. The sweep triggering works with interiaced or noninterlaced displays
for the NTSC, PAL, and SECAM formats. Also see Option 301 below.

Option 102 is also available as a retrofit kit (Option R02) after the purchase of your spectrum
analyzer, or as a kit HP part number 5062-6457.

Quasi-Peak Detector and AM/FM Demodulator With Speaker (Option 103)

For HP 8591FE, HP 8593E, HP 8594F, HP 8595E, and HP 8596E only. Option 103 enables you to
make automatic or manual guasi-peak measurements, to listen to a demodulated signal, and to
use amplitude or frequency demodulation.

Option 103 is available as a kit, order HP 11046A.

Time-Gated Spectrum Analysis (Option 105)

For HP 8591F, HP 8593F, HP 8594F, HP 8595E, and HP 8596E only. Option 105 allows you to
selectively measure the spectrum of signals that may overlap in the frequency domain, but

be separated in the time domain. By adjusting a time gate based on a user-supplied trigger
signal, you can significantly increase the diagnostic capability of your spectrum analyzer for
time-interleaved signals.

Option 105 is also available as a retrofit kit (Option R15) after the purchase of your spectrum
analyzer, or as a kit 5062-8218.

Option 101 is recommended in addition to Option 105 since it significantly decreases sweep
time and therefore the resolution in the time domain.

CT2 Demodulator (Option 110)

For HP 8591E, HP 8593E, HP 8594E, HP 8595E, and HP 8596E only. Option 110 provides
built-in demodulation capability for making digital mobile radio measurements. It must be
used with the HP B5717A CT2-CAl measurements personality to make frequency deviation
measurements on cordless telephone handsets and bases.

Option 110 is also available as a retrofit kit (Option R05) after the purchase of your spectrum
analyzer, or as a kit HP part number 5063-0244.

Group Delay and Amplitude Flatness (Option 111)

For HP 8593E, HP 8594E, HP 8595E, and HP 8596F only. Option 111 allows you to make
end-to-end and loop back measurements of group delay and amplitude flatness. It must be used
with HP 11770A Link Measurement Personality and the Option 010, Tracking Generator. HP
11768A Group Delay and Amplitude Flatness Retrofit Kit contains both the Option 111 and the
HP 11770A Link Measurement Personality. This kit is factory retrofittable oniy.
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DECT Demodulator (Option 112)

For HP 8593E, HP 8594FE, HP 8595E, and HP 8596F only. This option provides built-in
demodulation capability for making DECT (Digital European Cordless Telephone)
measurements. It must be used with HP 85723A measurements personality to make frequency
and deviation measurements on DECT handsets and base stations.

Option 112 is also available as a retrofit kit (Option R08) after the purchase of your spectrum
analyzer. :

Narrow Resolution Bandwidths (Option 130)

For HP 8591 E, HP 8593F, HP B594E, HP 8585E, and HP 8596F only. This option provides
additional narrow resoclution bandwidths of 30 Hz, 100 Hz, and 300 Hz. These bandwidths
improve the spectrum analyzer sensitivity and allow you to resolve closely spaced signals.

Option 130 is also available as a retrofit kit (Option R30) after the purchase of your spectrum
analyzer, or as a kit HP part number 5063-0246.

Narrow Resolution Bandwidths and Precision Frequency Reference
(Option 140)

For HP 8591F, HP 8593E, HP 8594F, HP 8595E, and HP 8596F only. This option is a
combination of Option 130 and Option 004. Option 140 provides additional narrow resolution
bandwidths of 30 Hz, 100 Hz, and 300 Hz. These bandwidths improve sensitivity and allow
you to resolve closely spaced signals. The option also includes an internal precision-frequency
reference that improves stability and provides increased absolute frequency accuracy. The
precision frequency reference makes the narrow resolution bandwidths more effective and
‘easier to use.

TV Sync Trigger Capability/Fast Time-Domain Sweeps and AM/FM
Demodulator (Option 301)

For HP 8591 F, HP 8593E, HP 8594E, HP 8595E, and HP 8596E only. Option 301 is a combined
option made of Options 101 and 102, allowing sweep times down to 20 us in zero span,

enabling use of amplitude or frequency demoduiation, and allowing a demodulated signai to be
listened to. See Options 101 and 102 above for more detailed descriptions.

509 to 75Q Matching Pad (Option 711)

This option provides a 508 to 760 matching pad with dec block te be used on the spectrum
analyzer input. The pad has a frequency range of 1 MHz to 1.8 GHz. It adapts your standard
50Q spectrum analyzer to be compatible with a 756 system under test.
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Rack Mount Kit Without Handles (Option 908)

This option provides the parts necessary to mount the spectrum analyzer in an HP System II
cabinet or in a standard 19 inch {482.6 mm) equipment rack.

Option 908 is also available as a kit (HP part number 5062-4841).

Rack Mount Kit With Handles (Option 909)
Option 908 is the same as Option 908 but includes front handles for added convenience.

COption 909 is also available as a kit (HP part number 5062-4840).

User’s Guide and Calibration Guide (Option 910)

An additional copy of the HP 8590 I)-Series and E-Series Spectrum Analyzer User’s Guide,
the HP 8590 D-Series and E-Series Series Spectrum Analyzer Quick Reference Guide, and the
Calibration Guide of the appropriate model number for your spectrum analyzer, are available
as a set under Option 910.

Service Documentation (Option 915)

Option 915 provides one copy of the service guide. (The appropriate spectrum analyzer
model number must be specified). It also includes one copy of the HP 8590 Series
Component-Level Information. The service guide describes assembly level troubleshooting
procedures and adjustment procedures. The component-level information includes parts lists,
component-location diagrams, and schematic diagrams for selected repairable assemblies. The
manuals can be ordered separately.
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Accessories

A number of accessories are available from Hewlett-Packard to help you configure your
spectrum analyzer for your specific applications. They can be ordered through your local
HP Sales and Service Office.

RF and Transient Limiters

The HP 11867A and HP 11693A RF Limiters protect the spectrum analyzer input circuits from
damage due to high power levels. The HP 11867A operates over a frequency range of DC to
1800 MHz and begins reflecting signal levels over 1 milliwatt up to 10 watts average power and
100 watts peak power. The HP 11693A microwave limiter (0.1 to 12.4 GHz, usable to 18 GHz)
guards against input signals over 1 milliwatt up to 1 watt average power and 10 watts peak
power.

The 11947A Transient Limiter protects the spectrum analyzer input circuits from damage due
to signal transients. It operates over a frequency range of 9 kHz to 200 MHz, with 10 dB of
insertion loss.

500 Transmission/Reflection Test Set

The HP 85044 A Option H) transmission/reflection test set provides the capability to
simultaneously measure the impedance and transmission characteristics of 500 devices, Tt is
effective over a frequency range of 300 kHz to 3 GHz.

Scalar 50 Transmission/Reflection Test Set

The HP 86630A scalar transmission/reflection test set provides the capability to simultaneously
mesasure the impedance and transmission characteristics of devices. It is effective over

a frequency range of 300 kHz to 2.9 GHz and must be used with the HP 85714 A scalar
measurements personality.

50Q/75Q Minimum Loss Pad

The HP 11852B is a low VSWR minimum loss pad that is required for measurements on 75
devices using an specirum analyzer with a 508 input. It is effective over a frequency range of
dec to 2 GHz. The minimum loss pad can be order as Option C04 at the time the instrument is
ordered,.

750 Matching Transformer

The HP 11694A allows you to make measurements in 758 systems using a spectrum analyzer
with a 50Q input, It is effective over a frequency range of 3 to 500 MHz.

RF Bridges

The HP 86205A 502 RF bridge and HP 86207A 75Q RF bridge can be used to make reflection
measurements with the spectrum analyzer. These external directional bridges offer high
directivity and excellent port match. The HP 86205A operates over a frequency range of
300 kHz to 6 GHz. The HP 86207A operates over a frequency range of 300 kHz to 3 GHz,
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AC Power Source

The HP 85901A provides 200 watts of continuous power for field and mobite application. The
self-contained ac power source has outputs for either 115 V or 230 V and runs on its own
internal battery, an external battery, or on another 12 V de source. Typical operating time
exceeds 1 hour for 100 watt continuous use at room temperature.

AC Probe

The HP 85024A high frequency probe performs in-circuit measurements without adversely
loading the circuit under test. The probe has an input capacitance of 0.7 pF shunted by 1 MQ
of resistance and operates over a frequency range of 300 kHz to 3 GHz. High probe sensitivity
and low distortion levels allow measurements to be made while taking advantage of the full
dynamic range of the spectrum analyzer.

Caution Do not use de-coupled probes on HP 8592D and HP 8593E analyzers; they may
cause damage to the spectrum analyzer input circuit.
‘ When using a de-coupled probe with an HP 8594E, HP 8505E, or HP 8506E,

the spectrum analyzer must be set to ac coupling. To set the analyzer to ac

coupling, press (AMPLITUDE]}, of
that AC is underlined.

Broadcast Measurements Personality

For use with the HP 8591E, HP 8593E, HP 8594E, HP 8595E, or HP 8596E, The HP 85724A
Broadcast Measurements Personality provides customized RF video measurements for testing
broadeast fransmitters. The Broadcast Measurements Personality is a downloadable program on
a memory card. It allows simple selection of either PAL-T or PAL-B/G systerns. The channet
bands CCIR VHF, CCIR UHF or CCIR CATV § can be selected. There are 14 measurements
including: carrier level, carrier to noise, intermodulation, and NICAM level.

Broadband Preamplifiers and Power Amplifiers

Preamplifiers and power amplifiers can be used with your spectrum analyzer to enhance
measurements of very low-level signals.

The HP 108556A preamplifier provides a minimum of 22 dB gain from 2 MHz to 1300 MHz.
The HP 84498 preamplifier provides a minimum of 30 dB gain from 1 GHz to 26.5 GHz.
The HP 8447D preamplifier provides a minimum of 25 dB gain from 100 kliz to 1.3 GIz.
The HP 8447E power amplifier provides a minimum of 22 dB gain from 0.1 GHz to 1.3 GHz.
The HP 87405A pregmplifier provides a2 minimum of 22 dB gain from 10 MHz to 3 GHz.

The HP 85905A CATV 75 ohm preamplifier provides a minimum of 18 dB gain from to 45
MHz to 1 Gz, '

Burst Carrier Trigger

For use with HP 8590 E-Series spectrum analyzers. The HP 85902A burst carrier trigger
detects the burst RF carrier of a digital communication system and provides a TTL output
trigger to synchronize a spectrum analyzer. The triggering function is especially useful when
performing time-dependent measurements usch as power versus time and adjacent channel
power gated measurements. The HP 85002A is compatible with most digital communications
formats, including NADC-TDMA, E- TDMA, JDC, GSM, DCS-1800, CT2-CAl, DECT, PHP, and
CDMA.
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CATV Measurements Personality

The HP 8590D and HP 8592D must have Opiion 003. The HP 857118 cable television
measurements personality provides a quick and easy way to adapt your spectrum analyzer

for making cable TV measurements while retaining spectrum analysis capability. The CATV
measurements personality is a downloadable program on a memory card that adds a set of eight
functions to simplify cable TV testing: channel selection, carrier level, carrier-to-noise, power
line hum, crossmodulation, composite triple beat, modulation depth, and system frequency
response.

CATV System Monitor Personality

The HP 590D and HP 85920 must have Option 003. The HP 85716A CATV system monitor
personality provides automatic measurements for testing and monitoring your cable TV system.
It can continuously measure headend signal quality and simplify system proof-of-performance
testing. The CATV system monitor personality is a downloadable program on a memory card. It
has seven different channel tests and two system tests (for systems with NTSC format), and can
do performance testing without interrupting service.

Close Field Probes

The HP 11945A close field probe set contains the HP 11940A and HP 11941A close-field probes.
These are small, hand-held, electromagnetic-field sensors that provide repeatable, absolute,
magnetic-field megsurements over a wide frequency range. The HP 11941 A operates from

9 kHz to 30 MHz. The HP 11940A from 30 MHz to 1 GHz. When attached to a source, the
probes generate a localized magnetic field for electromagnetic interference (EMI) susceptibility
testing.

The HP 11945A Option E51 alse includes the HP 8447F Option H64 preamplifier and a
convenient carrying bag.

CT2 Cellular Radio Measurements Personality

For use with the HP 8591FE, HP 8593E, HP 8594F, HP 8595E, or HP 8596E, The HP 85717A
CTZ2-CAI measurements personality provides RF transmitter measurements for testing cordless
telephone handsets and bases. The measurements include: mean carrier power, carrier-off
power, adjacent channel power, out-of-band power, spurious emissions, intermodulation
attenuation, and frequency error deviation. The CT2-CAl measurements personality is a
downloadable program on a memory card.

DECT Radio Measurements Personality

For use with the HP 8593E, HP 8594E, HP 8595E, and HP 8596F only. The HP 85723A
measurements personality provides RF transmifter measurements for testing DECT (Digital
European Cordless Telephone) handsets and base stations. The measurements include: mean
carrier power, adjacent channel power due to moduiation, adjacent channel power due to
switching transients, spurious emissions, intermodulation attenuation, frequency error, and
frequency deviation. The DECT measurements personalify is a downioadable program on a
memory card.
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Digital Radio Measurements Personality

For use with the HP 8592D, HP 8593E, HP 8594E, HP 8595F, or HP 8596E. The HP 8592D
matst have Option 003 The HP 85713A digital radio measurements card provides an easy

way to measure band occupancy and transmitter spurious cutputs, as well as determine the
sources of interference including external broadcast or multipath effects, The digital radio
measurements personality is a downloadable program on a memory card. It qualifies the
occupied bandwidth of a modulated digital radio signal, the mean power level of unmodulated
carrier, and quantifies modulator alignment,

EMI Diagnostics Measurements Personality

Use the HP 857128 EMT diggnostics measurements personality with an HP 8590D or HP 8592D
with Option 003

Use the HP 85712B/D EMI diagnostics measurements personality with the HP 8591F, HP 8593E,
HP 8594E, HP 8595E, or HP 8596F. The EMI diagnostics measurements personality provides

an easy way to find EMI “hot spots” in your new-product designs quickly and easily with the
HP 11940A or HP 11941 A close-field probe. The EMI diagnostics measurements personality is a
downloadable program on a memory card. The field strength is measured directly at the probe
tip in dBuA/m, and antenna factors for the probe are automatically applied. A special function
helps you to discriminate between narrowband and broadband signals.

External Keyboard

For use with Option 021 or 023. The HP C1405A Option ABA/003 keyboard is an IBM AT
compatibie keyboard that can be connected to the external keyboard connector of the rear
panel of the spectrum analyzer. Screen titles and remote programming commands can be
entered easily with the external keyboard.

GSM Measurements Personality

For use with the HP 8591E, HP 8593E, HP 8594E, HF 8595E, or [P 8596E. The HP 85715A
GSM measurements personality provides customized measurements for testing GSM networks.
The GSM measurements personality is a downloadable program on a memory card. It provides
real-time displays of measurements like mean transmitied carrier power, power versus time,
output RF spectrum, spurious emissions, and intermodulation attenuation.

HP-IB Cable

For use with Option 021, The HP 10833 HP-IB cables intercannect HP-IB devices and are
available in four different lengths, HP-IB cables are used to connect printers, plotters, and
controllers to a spectrum analyzer.

An HP-IB to Centronics converter is available to allow your HP-1B spectrum analyzer to use
Centronics parallel printers. These include the HP 92203J HP-IB to Centronics converter for
use in the U.S. and Canada, and the HP 92203J HP-IB to Centronics converter for international
use,
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Link Measurement Personality

For use with the HP 8593F, HP 8594E, HP 8595E, and HP 8596F only. The spectrum analyzer
must be configured with options 010 and 111. The HP 11770A Link Measurement Personality is
a downloadable program on a memory card. It provides a way to adapt your spectrum analyzer
for making end-to-end and ioop back measurements of group delay and amplitude flatness.
These are important test requirements for digital microwave radio, sateilite, cable, and other
systems.

DCS1800 Measurement Personality

For HP 8590 E-Series spectrum analyzers This measurement personality provides for
simplifying testing including RF channel selection, time slot selection and adaptive masks in
time and frequency. Based on GSM 05 series, 11.10 and 11.20 recomendations.

Memory Cards

The HP 8590D and HP 85920 must have Opiion 003. Blank memory cards are available for the
storage and transfer of data and programs. Several different sizes of cards are available for

use with the memory card reader. See Table 9-1. The memory card reader is standard for the
HP 8581E, HP 8583E, HP 8594E, HP 8585E, and HP 8586E. The memory card reader is Option
003 for the HP 8580D and HP 8502D.

Table 9-1.

Model Number | Size of Memory Card
HP BB7C0A 32 Kbytes

HP 85702A 128 Kbytes

HP 85704A 256 Kbytes

HP 85705A 512 Kbytes

Noise Figure Measurements Personality

For use with HP 8590 E-Series spectrum analyzers with Option 119 The HP 85710A
noise-figure measurement personality along with the HP 8590 E-Series spectrum analyzer
provide displayed swept noise-figure and gain measurements form 10 MHz to 2.9 GHz. Features
include one-point measurement capability for quick results, noise-figure and spectrum analyzer
mode- switching for stray signal detection, selectable measurement bandwidths to directly
measure narrowband devices, and a repeatability calculator to determine measurement time

- and repeatability.

North American Digital Celular Measurements Personality

For use with HP 8590 E-Series spectrum analyzers This personality provides the capability
for the spectrum analyzer to make 8 transmitter power tests and 7 transmitter modulation
accuracy tests based on I8-b4, IS8-55, and [S-56 standards.

9-12 Options and Accessories



PC Interface and Report Generator software

For use with HP 8580 D-Series spectrum analyzers with option 003 and HP 85716A CATV
system monitor personality. The HP 85916A PC Interface and Report Generator software
provides easy setup and scheduling screens for immediate and timed measurements. This
software allows you to create or edit fest plans to suit your needs. You can download CATV
system monitor data to the HP 85916A’s database. The data can be reviewed on the PC screen
in tabular or W-Y graph format. This software allows you to control the spectrum analyzer
over telephone lines. :

Plotter

For use with Option 021 or 023. The HP ColorPro 7440A graphics plotter adds a color plot
capability to the spectrum analyzer for permanent records of important measurements. The
eight-pen HP ColorPro plotter produces color plots with 0.025 mm (0.001 inch) resolution on
either 8.5 by 11 inch paper or transparency film. The plotier can be ordered with HP-IB or
RS-232 interfaces to correspond to the interface option installed on the spectrum analyzer.

Printer

For use with Option 021 or 023. The HP 2225A/B/D ThinkJet personal printer provides black
and white printing for another form of permanent records of your test resuits. The HP LaserJet
series printers are also compatible as are the HP QuietJet and HP QuietJet Plus printers. The
HP 3630A PaintJet printer provides high-resolution color printing. The printers can be ordered
with HP-1B or RS-232 interfaces to correspond to the interface option installed on the spectrum
analyzer.

Rack Slide Kit

This kit (HP part number 1494-0060) provides the hardware to adapt rack-mount kits {Options
008 and 909) for mounting the spectrum analyzer on slides in an HP System II cabinet.

RS-232 Cable

For use with Option 023. The HP 13242G is a 25-pin, male-to-male RS-232 cable. The
HP 13242G cable can be used with the HP 7475A plotter, HP ThinkJet printer, or HP LaserJet
series printers.

Scalar Measurements Personality

For use with the HP 8590D, HP 8591F, HP 8593E, HP 8594E, HP 8595E, or HP 8596F with
tracking generator Option 010, The HP 8590D must have Option 003. The HP 85714A scalar
measurements personality uses the optional built-in tracking generator to make scalar network
analysis measurements with your spectrum analyzer. The scalar measurements personality is a
downloadable program on a memory card. It provides for high dynamic range measurements
and can make simultaneous transmission gnd reflection measurements using the HP 85630A
transmission/reflection test set. Marker measurements of frequency, power, return loss, VSWR,
and reflection/transmission coefficients are quick and easy. The scalar measurement personality
also includes simple one-button measurements for 3 dB or 6 dB bandwidth, Q factor, shape
factor, and insertion loss/gain.
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Transit Case

The transit case (HP part number 9211-5604) provides exira protection for your spectrum
analyzer for frequent travel situations. The HP transit case protects your instrument from
hostile environments, shock, vibration, moisture, and impact while providing a secure enclosure
for shipping.
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SRQ

Service Requests

This appendix describes the spectrum analyzer service request {(SRQ) capability. A service
request is a spectrum analyzer output that tells the operator or compuier that a specific event
has taken place in the spectrum analyzer.

When writing programs, service requests can be used to interrupt the computer program
sequence, causing the program to branch to a subroutine. For example, by using service
requests, the computer can perform other operations while the spectrum analyzer is sweeping.
When the sweep is completed, the computer can service the specfrum analyzer by changing the
spectrum analyzer state or reading data from the memory.

Note Service requests do not work with computers that have an RS-232 interface.
: Not all service requests are available with some HP-IB computers. Refer to the
ﬁ manuals supplied by your computer’'s manufacturer.

When making a service request, the spectrum analyzer places the I/0 interface SRQ line true
and the spectrum analyzer displays SRQ with an octal coded number. Setting the SRQ line true
announces to the computer that the spectrum analyzer requires attention. The computer can
then command the spectrum analyzer to send its “status byte.” The status byte indicates the
type of service request. The status byte is the binary equivalent of the octal SRQ number.

Note . If the spectrum analyzer display annotation has been blanked, the service
request notation will not appear.
6 A serial polling technique must be used by the computer to fest for service

requests. The spectrum analyzer does not respond to parallel polling.

A service request can be cleared from the display by pressing (CONFIG), doing an instrument
preset, or by executing a remote command query.

Status Byte Definition

The status byte sent by the spectrum analyzer determines the nature of the service request.
The meaning of each bit of the status byte is explained in Table B-1.
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Table A-1. Status Byte Definition

Bit Message Display Message

0 (LSB) | Unused -

1 tInit Key Pressed SRQ 102

2 End of sweep SRQ 104

3 Hardware broken SRQ 110

4 Command complete SRQ 120

15} Illegal spectrum analyzer command SRQ 140

6 Universal HP-1B service request HP-1B RQS bit -

7 Unused _

The display message is an octal number based on the binary value of the status byte. This
octal number always begins with a “1” since this is translated from bit 6, the universal service
request bit. The status byte for an illegal spectrum analyzer command (SRQ 140) is as follows:

bit number| 7 6 543 21 0

status byte | 0 1 100 00 0

This displays the octal equivalent of the status byte binary number: SRG 140
The octal equivalent is based on the whole binary number:

01100000 (binary) = 140 (octal) One simple way to determine the octal equivalent of the binary
number is to partition the binary number three bits at a time from the least significant bit, and
treat each part as a single binary number: '

binary . 01 100 000

octal 1 4 0

The decimal equivalent of the octal number is determined as follows:
140 (octal) = 1 x (8 + 4 x (8) + 0 x (8) = 96 (decimal)

More than one service request can be sent at the same time, For example, if an illegal spectrum
analyzer command {SRQ 140) and the end of a sweep (SRQ 104) occurred at the same time, SR
144 appears on the specirum analyzer display, because both bit 5 and bit 2 are set as shown
below:

bit number 76 54 3 210

status byte 01 100 1060
octal value 1 4 4 = SRQ 144

Service Request Activating Commands

With the exceptions of SRQ 140 and SRQ 110, service requests can only be activated from a

computer. (SRQ 140 and SRQ 110 are always activated.) Your HP 8590 D-Series and E-Series
Spectrum Analyzer Programmer’s Guide describes service request activating commands in

under RQS and SRGQ.
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Glossary

absclute amplitude accuracy
The degree of correctness or uncertainty (expressed in either voits or dB power). It includes
relative uncertainties plus calibrator uncertainty. For improved accuracy, some spectrum
analyzers specify frequency response relative to the calibrator as well as relative to the
midpoint between peak-to-peak extremes. Refer also to relative amplitude accuracy.

active function readout
The area of a display screen where the active function and its state are displayed.
The active function is the one that was completed by the last key selection or
remote-programming coinmand.

active marker
The marker on a trace that can be repositioned by front-panel controls or programming
commands.

active trace
The trace (commonly A, B, or C) that is being swept (updated) with incoming signal
information.

adjacent channel power
The measure of transmitter signal leakage into adjacent channels. The measured value is
usually expressed as the ratio of the power in the adjacent channel to the channel power.

amplitude accuracy
The general uncertainty of a spectrum analyzer amplitude measurement, whether relative
or absolute.

analog + display mode
A display mode of the HP 8590 Series Spectrum Analyzers that digitally simulates an analog
display. The spectrum analyzer takes several samples of the signal amplitude at each
horizontal point as it sweeps across the screen. The samples are displayed as individual dots
on the screen that are not connected. This analog-like trace data is available along with
the normal digital display features like hard copy output, screen annotation and titles, and
complete marker functions. '

analog display
A display where the trace data is generated by deflecting the electron beam to match the
signal amplitude as it sweeps across the screen, The refresh rate of the trace data is equa}
to the spectrum analyzer sweep rate. Refer also to CRT persistence,

ASCII
The acronym for American Standard Code for Information Interchange. It is an eight-part
code (7 bits plus parity check) used for data (information) interchange. An ASCII value is
a specific combination of bits ranging from 0 to 255 that represent characters in machine
language that computers and confrollers can understand.
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attenuation
A general term used to denote g decrease of signal magnitude in transmission from one
point to ancther. Attenuation may be expressed as a scalar ratio of the input to the output
magnitude in decibels.

bandwidth selectivity
This is a measure of the analyzer’s ability to resolve signals unequal in amplitude. It is
the ratio of the 60 dB bandwidth to the 3 dB bandwidth for a given resolution filter (1F).
Bandwidth selectivity tells us how steep the filter skirts are. Bandwidth selectivity is
sometimes called shape factor.

battery-backed RAM
Random access memory (RAM) data retained by a battery. RAM memory cards can contain
data that is maintained with a battery. Refer also to nonvolatile memory.

blank mode :
This is an analyzer function that stores any active trace in the analyzer’s reserved memory,
and blanks the display. The stored frace may be either A, B, or C.

broadband response :
A signal whose spectrum is wider than the resolution bandwidth of a spectrum analyzer,
and whose repetition frequency is lower than the bandwidth of the spectrum analyzer,
Notice that it is a combination of signal and receiver characteristics that determines when
a signal is classified as broadband. For refining incoming signal responses, select narrower
spans and bandwidths. Refer also to narrowband response.The following checks can help
verify whether or not the response is broadband:

s Change the resolution bandwidth. The displayed amplitude should change.

m Change the sweep time. The spacing of the responses on the display should change as you
change the sweep time.

® Change the span. The spacing of the responses should not change. They should be
independent of frequency span.

% Change the video bandwidth. If the video bandwidth is made narrower than the
resolution bandwidth, the displayed amplitude of the responses should decrease,

card reader
See memory card.

channel power
A measure of the total mean power contained within a specified bandwidth, The measured
power is the combination of all discrete signals, modulation, and noise within the
bandwidth.

character set _
The set of elementary symbols. These normally include both alpha and numeric codes,
plus punctuation or any other symbol which may be read, stored, or written and used for
organization, control, or representation of data.

CISPR
The acronym for the Comité International Spécial des Perturbations Radio-électriques
(International Special Committee on Radio Interference) or the International Commercial
EMC Advisory Committee,
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clear-write mode
This is an analyzer function that clears the specified trace (A, B, or C) from the display, then
sweeps (updates) the trace each time trigger conditions are met. When trigger conditions
are met, the new input-signal data is displayed, then cleared, and the process begins again.

conducted emissions
Unwanted signals coupled onto the power or signal lines by a particular device.

command
A set of instruetions that are translated into instrument actions. The actions are usually
made up of individual steps that together can execute an operation. Generally, for
spectrum analyzers it is a sequence of code that controls some operation of a spectrum
analyzer. These codes can be keyed in via a controller, or computer. Refer also to function.

continuous sweep mode _
The analyzer condition where traces are automatically updated each time trigger conditions
are met,

CORR
Annotation indicating a corrected measurement condition exists. It appears when correction
factors are being applied to measurement results. If the CORR message is not displayed, the
measurements may not meet specifications,

correction facter
The factor by which a measurement reading must be multiplied to correct for the effects
of errors due to spectrum analyzer circuitry. This factor is the product of the ratio and
phase-angle correction factors for the existing conditions of operation.

CRT persistence
An indication of the rate at which the image fades on the display. In analyzers that digitize
the trace information (video) before writing it to the screen, the refresh rate is high enough
to prevent any flicker in the display; therefore, short-persistence displays are used. Purely
analog analyzers typically use long-persistence or variable-persistence dispiays because the
refresh rate equals the sweep rate.

current probe :
A magnetic field sensor that is clamped around power lines to sense conducted emissions.
It is the preferred transducer for most MIL-STD conducted emissions testing. The voltage
at the output of the probe is proportional to the power line current and affected by probe
characteristics. Probe characteristics are provided by the manufacturer in the form of
transfer impedance, Z, which varies as a funetion of frequency. The equation below
illustrates how probe characteristics may be stated:

Z(dBR) = V(dBuV) ~ HdBpA)

default
The preset conditions, options, or parameters of an instrument. The default state may
be changed by choosing key selections or writing programming commands to use other
conditions.

delta marker
An analyzer mode in which a fixed reference marker is established, then a second active
marker becomes available so it can be placed anywhere along the trace. A readout indicates
the relative frequency separation and amplitude difference between the reference and
active markers,
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detector mode
The manner in which anaiog, video information is processed prior to being digitized and
stored in memory. Refer also to negative peak, positive peak, quasi-peak detector,
rosenfell, and sample.

digital display
A display that uses vectors drawn between a series of data points (analog video) that are
first digitized and stored in memory, then displayed. The number of stored data points is a
function of the particular analyzer. The displayed information is refreshed {old data points
are replaced with new data points stored in memory) at a flicker-free rate. The data in
memory is updated at the sweep rate of the analyzer.

display dynamic range
The maximum dynamic range over which both the larger and smaller signal can be viewed
simultaneously on the display. For analyzers with a maximum logarithmic display of 10
dB/division, the actual dynamic range may be greater than the display dynamic range.
Refer also to dynamic range.

display fidelity
The measurement uncertainty of relative differences in amplitude on a spectrum analyzer.
On purely analog analyzers (those analyzers that display trace information immediately and
do not store, then recall the data to the screen), these differences are displayed on the
screen and the graticule is used to evaluate the measurement, Many analvzers with digital
displays (refer to digital display} have markers that can be used to measure the signal, Asa
resulf, measurement differences are stored in memory, and the ambiguity of the display is
eliminated from the measurement.

. display range
The calibrated range of the display for a particular display mode or scale factor. Refer also
to linear dispiay, log display, and scale factor.

displayed average noise level
The noise level viewed on the analyzer’s display after narrowing the video bandwidth
setting enough to reduce the peak-to-peak noise fluctuations, The resulting noise display
is essentlally a straight line. Usually this term refers to the analyzer’s own internally
generated noise as a measure of sensitivity. It is typically specified in dBm under conditions
of minimum resoiution bandwidth and minimum input attenuation.

DLP
The abbreviation for downloadable program. A single programming command or a sequence
of programming commands used to perform specific operations. DLPs can be made up
of several functions, variables, and traces defined by the program creator. The DLP can
be downloaded from one electronic storage medium into another and executed without a
controller.

drift
The slow (relative to sweep time)} change of signal position on the dispiay as a result of a
change in local oscillator frequency versus sweep voltage. While analyzer drift may require
periodic retuning, it does not impair frequency resolution.

dynamic range
The power ratio {dB} between the smallest and largest signals simultaneously present at the
input of an analyzer that can be measured with some degree of accuracy. Dynamic range
generally refers to measurement of distortion or intermodulation products.
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EMI
'The abbreviation for electromagnetic interference. An EMI measurement determines
how much an undesired electromagnetic disturbance impairs the reception of a desired
electromagnetic signal.

envelepe detector
A detector circuit whose output follows the envelope, but not the instantanecus variation
of its input signal. This detector is sometimes called a peak detector. In superheterodyne
spectrum analyzers, the input to the envelope detector comes from the final IF, and the
output is a video signal. When we put the spectrum analyzer in zero span, the envelope
detector demodulates the input signal, and we can observe the modulating signal as a
function of time on the display. '

error message
A message displayed on the screen indicating missing or failed hardware, improper user
operation, or other conditions that require additional attention. Generally, the requested
action or operation cannot be completed until the condition is resolved.

external mixer
An independent mixer, usually having a waveguide input port, used to extend the
frequency range of those spectrum analyzers designed to use them. The analyzer provides
the local oscillator signal and mixer bias (if needed), then returns the mixing products to the
analyzer’s IF input.

FFT
The abbreviation for fast Fourier transform. It is a mathematical operation performed on a
time-domain signal to yield the individual spectral components that constitute the signal in
the frequency domain. Refer also to spectrum.

firmware
An assembly made up of hardware and instruction code that are integrated to form a
functional set which cannot be altered during normal operation. The instruction code,
permanently instafled in the circuitry of the instrument, is classified as ROM (read-only
memory). The firmware determines the operating characteristics of the instrument or
cquipment. Each firmware version is identified by a revision code number, or date ccede.

flatness
The displayed amplitude variation corresponding to the funed frequency range of the
spectrum analyzer. Flatness of £1 dB indicates that maximum and minimum values of the
analyzer's frequency response are less than 2 dB apart.

Fourier transform
See FFT.

frequency accuracy
The uncertainty with which the frequency of a signal or spectral component is indicated,
either in an absolute sense or relative to some other signal or spectral component. Absolute
and relative frequency accuracies are specified independently.

frequency range _
The range over of frequencies which the spectrum analyzer performance is specified.
The maximum frequency range of many microwave analyzers can be extended With the
application of external mixers.
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frequency resoiution
The ability of & spectrum analyzer {0 separate closely spaced spectral componenis and
display themy individually. Resolution of equal amplitude components is determined by
resolution bandwidth. Resolution of unequal amplitude signals is determined by resolution
bandwidth and bandwidth selectivity.

frequency response
The peak-to-peak variation in the displayed signal amplitude over a specified center
frequency range. Frequency response is typically specified in terms of +dB relative to the
value midway between the extremes. It also may be specified relative to the calibrator
signal. '

frequency span
The magnitude of the displayed frequency component. Span is represented by the
horizontal axis of the display. Generally, frequency span is given as the totfal span across the
full display. Some analyzers represent frequency span (scan width) as a per-division value.

frequency stability -
The stability of a frequency component to remain unchanged in frequency or amplitude
over short- and long-term periods of time. Stability refers to the local oscillator’s ability
to remain fixed at a particular frequency over time. The sweep ramp that tunes the local
oscillator influences where a signal appears on the display. Any long-term variation in
local oscillator frequency (drift} with respect to the sweep ramp causes a signal to shift its
horizontal position on the display siowly. Shorter-term local oscillator instability can appear
as random FM or phase noise on an otherwise stable signal.

front-panel key
Keys, typically labeled, and located on the front panel of an instrument. The key labels
identify the function the key activities. Numeric keys and step keys are two examples of
front- panel keys.

full span
A mode of operation in which the spectrum analyzer scans the entire frequency band of an
analyzer.

function :
The action or purpose which a specific item is intended to perform or serve. The spectrum
analyzer contains funetions that can be executed via front-panel key selections, or through
programming commands. The characteristics of these functions are determined by the
firmware in the instrument. In some cases, a DLP {downloadable program) execution of a
function allows you to execute the function from front-panel key selections.

gain compression
The signal level at the input mixer of a spectrum analyzer where the displayved amplitude of
the signal is a specific number of dB too low due just to mixer saturation. The signal level is
generally specified for 1 dB or 0.5 dB compression and is usually between -3 dBm and —-10
dBm.

gated measurement
See time-gate.

hard copy
"~ Information or data printed onto paper as opposed to its being stored on disk or in the
instrument’s memory.
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harmonic distortion
Undesired frequency components added to signals as a resuit of nonlinear behavior of the
device (for example, a mixer or an amplifier) through which signals pass. These unwanted
components are harmonically related to the original signal.

harmonic mixing
The utilization of local oscillator harmonics generated in a mixer to extend the tuning
range of a spectrum analyzer beyond the range achievable using just the local oscillator
fundamental. The mathematical algorithm is:

Fry = Fro + Frr

HP-IB
The abbreviation for Hewlett-Packard Interface Bus. It is a Hewlett-Packard proprietary
parallel interface that allows you to “daisy-chain” more than one device toa port on a
computer or instrument,

IF
The abbreviation for intermediate frequency. An IF frequency is a frequency to which
a signal wave is shifted locally as an intermediate step in transmission or reception. On
spectrum analyzers, this is the frequency resulting from conversion before demoduiation.

IF gain/IF attenuation
A control that adjusts the vertical position of displayed signals without affecting the signal
level at the input mixer. When changed, the value of the reference level is changed
accordingly.

IF feedthrough
A condition that results in a rise in amplitude of the baseline trace. This occurs as a result
of an input signal at the intermediate frequency (IF) passing through the input mixer. This a
usuaily only a potential problem on nonpreselected spectrum analyzers. The entire baseline
trace rises because the signal is always at the [F. (Mixing with the local oscillator is not
required.)

image response .
A displayed signal that is actually twice the intermediate frequency (II") away from the
frequency indicated by the spectrum analyzer. For each harmonic of the local oscillator
there is an image pair. One is below the local oscillator frequency by the IF and the other is
above. Images usually only appear on nonpreselected spectrum analyzers.

impedance
The apparent opposition in an electrical path to the flow of current. The specified nominal
input impedance of a spectrum analyzer is stated for the input connector. The most
cormmon impedance for RF and microwave spectrum analyzers is 50f. However, 75{ is
typically used for cable television (CATV) work.

impulse bandwidth
The width of a rectangular filter that has the same peak voltage output as the actual
analyzer filter. The impulse bandwidth of the synchronocusly-tuned, Gaussian-like resolution
filters in the Hewlett-Packard spectrum analyzers is approximately 1.5 times the.3 dB
bandwidth.

incidental FM
Undesired frequency modulation on the output of a device (for example a signal source or
an amplifier) caused by or, incidental to, some other form of modulation, such as amplitude
modulation, : '
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input attenuator
An attenuator between the input connector and the first mixer of a spectrum analyzer {also
calied an RF attenuator). The inpuf attenuator is used to adjust the signal level incident
to the first mixer, and to prevent gain compression due to high-level or broadband signals.
It is also used to set the dynamic range by controlling the degree of internally-generated
distortion. For some analyzers, changing the input attenuator settings changes the vertical
position of the signal on the dispiay, which then changes the reference level accordingly. In
Hewlett-Packard microprocessor-controlted spectrum analyzers, the IF gain is changed to
compensate for changes in input attenuator settings. Because of this, the signals remain
stationary on the dispiay, and the reference level is not changed.

input impedance
The terminating impedance that the analyzer presents to the signal source, The nominal
impedance for RF and microwave analyzers is usuaily 500. For some systems, such as
cable TV, 75Q is standard. The degree of mismatch between the nominal and actual input
impedance is called the VSWR (voltage standing wave ratio).

interface
The point at which different parts of a system interact. Also, the point at which operators
and instruments interact.

intermodulation distortion
Undesired frequency components resulting from the interaction of two or more spectral
components passing through a device having nonlinear behavior, such as a mixer or an
amplifier. The undesired components are related to the fundamental components by sums
and differences of the fundamentals and various harmonics, The algorithm is:

hEf2xfiith2x fotfi,3x i 22xf, and soon

Iimit line
A test limit made up of a series of line segments, positioned according to frequency and
amplitude within the spectrum analyzer’'s measurement range. Tweo defined limit lines
may be displayed simultaneously. One sets an upper test limit, the other sets a lower test
limit. Trace data can be compared with the limit lines as the spectrum analyzer sweeps, If
the trace data exceeds either the upper ar lower limits, the spectrum analyzer displays a
message or sounds a warning, indicating that the trace failed the test limits,

Lmit-line file
The user-memory file that contains the limit-line table entries. Limit lines are composed of
frequency and amplitude compenents that make up a trace array and this data is stored in
the file. The limit-line file feature is available on spectrum analyzers that are capable of
limit-line operation. Refer also to limit line.

limit-line table
The line segments of a limit line are stored in the limit-line table. The table can be recalled
to edit the line segments, then restored in the limit-line file. Refer also to limit lHine.

linear dispiay

The display mode in which vertical deflection on the screen is directly proportional to the
voltage of the input signal. The bottom line of the graticule represents 0 V; the top line
represents the reference level. The reference level is a non-zero value characteristic to the

- spectrum analyzer model. On the HP 140 series analyzers, select a specific scale factor in
volts per division. On newer models of spectrum analyzers, select the reference level. The
scale factor becomes the reference level value divided by the number of graticule divisions.
Although the display is linear, analyzers with microprocessors allow reference level and
marker values to be indicated in dBm, dBmV, dBuV, volts, and in some cases, watts.
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linear input level
The maximum input-signal level where gain compression does not occur. Refer also to gain
compression.

LO
The abbreviation for local oscillator. The local oscillator output in a superheterodyne system
is mixed with the received signal to produce a sum or difference equal to the intermediate
frequency {IF) of the receiver. Refer also to IF.

LO feedthrough
The response that occurs on a spectrum analyzer’s display when the first local oscillator
frequency is equal to the first IF. The LO feedthrough is a2 0 Hz marker with no error, so it
can be used to improve the frequency accuracy of spectrum analyzers with nonsynthesized
LO systems,

log display

The display mode in which vertical deflection is a logarithmic function of the input-signal
voltage. Log display is aiso referred to as logarithmic mode. The display calibration is
set by selecting the value of the top graticule line (reference level), and scale Tactor in
volts per division. On Hewlett-Packard analyzers, the bottom graticule line represents
zero volts for scale factors of 10 dB/division or more. The bottom division, therefore, is
not calibrated for those analyzers. Analyzers with microprocessors allow reference level
and marker values to be indicated in dBm, dBmV, dBzV, voits, and oceasionally in watts.
Nonmicroprocessor-based analyzers usually offer only one kind of unit, typically dBm.

marker
A visual indicator we can place anywhere along the displayed trace. A marker readout
indicates the absolute value of the trace frequency and amplitude at the marked point. The
amplitude value is displayed with the currently selected units, Refer also to delta marker
and noise marker.

maximum input level
The maximum signal power that may be safely applied to the input of a spectrum analyzer.
Typically 1 W (—30 dBm) for Hewlett-Packard spectrum analyzers.

MEAS UNCAL
Annotation indicating an uncalibrated measurement condition exists. It appears when
instrument settings affect accuracy of measurement resuits to the extent that they no
longer meet specifications.

measurement bandwidth
The resolution bandwidth required for a specific EMI measurement. For MIL-STD
measurements, the resolution bandwidth is often determined by the tester with the
approval of the contracting agency.

For commercial testing the measurement bandwidths required usually follow the
recommendations of CISPR:

Band A (10 kHz to 150 kHz): 200 Hz
Band B (150 kHz to 30 MHz): 9 kHz
Band C and D (30 MHz to 1 GHz): 120 kHz

measurement range
The ratio, expressed in dB, of the maximum signal level that can be measured (usually the
maximum safe input level) to the lowest achievable average noise level. This ratio is almost
always much greater than can be realized in a single measurement. Refer aiso to dynamic
range.
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measurement units
Trace information is stored in frace arrays made up of measurement units. The
measurement-unit range is restricted to integers between —32,768 and +32,767. In
a logarithmic scale, a measurement unit is one-hundredth of a dBm, or represented
mathematically as: (value in dBm) x 100 = measurement units. As an example, —10.115
dBm x 100 = 1012 measurement units, not —1011.5. Measurement units for linear-trace
information are from zero, for the bottom of the display, to 10,000 for the top of the
.display, or the reference level.

mernory
A storage medium, device, or recording medium into which data can be stored and held
until some iater time, and from which the entire original data may be retrieved.

memory card
A small, credit-card-shaped memory device that can store data or programs. The programs
are sometimes called personalities and give additional capabilities to your instrument.
Typically, there is only one personality per memory card. Refer also to personality.

mernu
The spectrum analyzer functions that appear on the display and are selected by pressing
front-panel keys. These selections may evcoke a series of other related functions that
establish groups called menus.

narrowband response
A response measured under conditions in which there is only one spectral component
at a time in the passband of a spectrum analyzer’s resolution filter. This condition occurs
for continuous wave signals and repetitive signals whose repetition rate is greater than
about twice the resolution bandwidth of the analyzer. Note that a signal can have a spread
spectrum and still be viewed in the narrowband mode on the spectrum analyzer. The same
checks that were listed under broadband response are used here but with different results:

m Change the frequency span. The frequency séparation of the components remains
unchanged. '

m Change the resolution bandwidth. The amplitude of the responses does not change with
resolution bandwidth changes (as long as the bandwidth remains narrow relative to the
separation of the responses).

m Change the sweep time, The separation of the responses is independent of sweep time.

# Change the video bandwidth. The amplitude of the responses is unaffected by changes in
video bandwidth,

negative peak
The minimum, instantaneous value of an incoming signal. On digital displays, each
displayed point of the signal indicates the minimum value of the signal for that part of the
frequency span or time interval represented by the point.

noise figure
The ratio, usually expressed in dB, of the signal-to-noise ratio at the input of a device
(mixer, amplifier, and so on) to the signal-to-noise ratio at the output of the device.

noise marker
A marker whose readout represents the noise level in a 1 Hz noise power bandwidth. When
the noise marker is selected, the sample display detection mode is activated, the values
of a number of consecutive trace points about the marker (the number depends on the
type of analyzer) are averaged, and this average value is normalized to an equivalent value
in a 1 Hz noise power bandwidth. The normalization process accounts for detection and
bandwidth plus the effect of the log amplifier when we select the log-display mode,
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noise sidebands
Modulation sidebands that indicate the short-term instability of the local oscillator
(primarily the first local oscillator) system of a spectrum analyzer. The modulating signal
is noise, in the local oscillator circuit itself or in the local oscillator stabilizing circuit, and
the sidebands comprise a noise spectrum. The mixing process transfers any local oscillator
tnstability to the mixing products, so the noise sidebands appear on any spectral component
displayed on the analyzer far enocugh above the broadband noise floor. Because the
sidebands are noise, their level relative to a spectral component is a function of resolution
bandwidth. Noise sidebands are typically specified in terms of dBc/Hz (amplitude in a 1 Hz
bandwidth relative to the carrier) at a given offset from the carrier, the carrier being a
spectral component viewed on the display.

nonvolatile memory
Memory data that is retained in the absence of an ac power source. This memory is
typically retained with a battery. Refer also {0 battery-backed RAM.

occupied bandwidth
A measure of the frequency bandwidth occupied by the carrier of a transmitter. It is
usually the bandwidth that includes 99% of the total mean carrier power, and is equivalent
to “09% power bandwidth”. It is measured by determining the lower and upper frequency
limits; where 0.5% of the total mean carrier power is below the lower frequency limit and
0.5% is above the upper frequency limit. Occasionally percentages other than 98% are
specified.

parameter units
Standard units of measure, which inciude the following:

Measured Unit Unit

Parameter Name Abbreviation
frequency hertz Hz
power level decibel reiative to milliwats dBm
power ratio decibel dB
voltage volt v
time second 8
electrical current ampere A
impedance (resistance)} ohm Q

peak detection mode
The analyzer state where circuits calculate the peak value of a displayed 51gna1 This value
is determined by evaluating a series of measured values from an active trace.

peak detector
A detector that follows the peak or envelope of the signal applied to it. The standard
detector in a spectrum analyzer is typically a peak detector. MIL-STD EMI measurements
usually call for peak detection. Refer also to quasi-peak detector and envelope detector.

percent amplitude modulation
A measure of the amount of amplitude modulation on a signal. The measurement value -
is a comparison of the power in the modulation signal t¢ the power in the signal being
modulated. Percent amplitude modulation can be calculated as follows, where dB is the
ratio of the power of the signal to the power of the amplitude modulation sidebands.

C%AM = 20021075
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persistence
See CRT persistence,

personality
Applications available on a memory card or other electronic media that extends the
capability of an instrument for specific uses. Examples include digital radio personalities
and cable TV personalities,

phase noise
Refer to noise sidebands.

position units
The position unit describes the location of a point along the horizontal axis of a trace.
Position unit values of a trace begin on the left-hand side of the graticule and increase to
a predefined value (specific to the spectrum analyzer model) on the right-hand side of the
graticule.

positive peak
The maximum, instantanecus value of an incoming signal. On digital displays, each
displayed point of the signal indicates the maximum value of the signal for that part of the
frequency span or time interval represented by the point.

preamplifier .
An external, low-noise-figure amplifier that improves system (preamplifier/spectrum
analyzer) sensitivity over that of the analyzer itseif.

predefined trace
Trace A, B, or C of a spectrum analyzer. Refer also to trace.

preselector
A tunable bandpass filter placed ahead of a frequency converter, or mixer, of a spectrum
analyzer. It tracks the appropriate mixing mode and passes signals of a desired frequency
and reduces others. Preselectors are typically used only above 2 GHz, They essentially
eliminate multiple and image responses and, for certain signal conditions, improve dynamie
range.

quasi-peak detector
A detector circuit designed with time constants that give a weighted value to the amplitude
of a detected signal. The displayed signal output is an indication of the degree to which the
detected signal would impair the intelligibility of a desired signal. The time constants (rise,
fall, average) for EMI purposes are based on the recommendations of CISPR that are in turn
based on subjective tests. Interference limits for commercial EMI tests are often given in
quasi-peak values.

random-aceess memory
RAM (random-access memory} or read-write memory, is a storage area allowing access 1o
any of its storage locations. Data can be written to or retrieved from RAM, but data storage
is only temporary. When the power is removed, the information disappears. User-generated
information appearing on a display is RAM data.

raster display
A television-like display in which the image is formed by scanning the electron beam
rapidly across and slowly down the CRT face and gating the beam on as appropriate. The
scanning rates are fast enough to produce a flicker-free display. Refer also to vector
display and sweep time.
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read-only memory
ROM (read-only memory) that is encoded into the analyzer’s firmware. The data can be
accessed (read) only; it cannot be altered by the user.

reference level
The calibrated vertical position on the display used as a reference for amplitude
measurement in which the amplitude of one signal is compared with the amplitude of
another regardless of the absolufe amplitude of either.

relative amplitude accuracy
The uncertainty of an amplitude measurement in which the amplitude of one signal is
compared with the amplitude of another, regardless of the absolute amplitude of either
Distortion measurements are relative measurements. Contributors to uncertainty include
frequency response and display fidelity and changes of input attenuation, IF gain, scale
factor, and resolution bandwidth,

relative-marker mode
The active marker is positioned relative to the position of the reference marker. Marker
readout shows amplitude, frequency, or time differences between the two markers.

residunal FM
The inherent short-term frequency instability of an oscillator in the absence of any other
modulation. In the case of spectrum analyzers, we usually expand the definition to include
the case where the local oscillator is swept. Residual FM is usually specified in peak-to-peak
values, because they are most easily measured on the display, if they are visible at all.

residual responses
These are discrete responses seen on a spectrum analyzer display although no input signal is
applied.

resolution
Refer to frequency resolution.

resolation bandwidth
The ability of a spectrum analyzer to display adjacent responses discretely (hertz, hertz
decibel down). This term is used to identify the widih of the resolution bandwidth filter
of a spectrum analyzer at some level below the minimum insertion-loss point (maximum
deflection point on the display). The 3 dB resolution bandwidth is specified; for others, it is
the 6 dB resolution bandwidth.

rosenfell
For digital displays, this is the display detection mode in which the value displayed at each
point on a trace is based upon whether or not the video signal both rose and fell during the
frequency or time interval represented by the point. If the video signal only rose or only
fell, the maximum value is displayed. If the video signal both rose and fell, the maximum
value during the interval is displayed by odd-numbered points, and the minimum value by
even-numbered points. To prevent the loss of a signal occurring during an even-numbered
interval, the maximum value of the signal during this interval is preserved. At the next
(odd-numbered) interval, the value displayed is the greater value carried over, or the
maximum, that occurs during the current interval.

sample
The instantanecus value of an incoming signal. On digital displays, each displayed point of
the signal indicates the instantaneous value of the signal for that part of the frequency span
or time interval represented by the point.
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scale factor
The per-division calibration of the vertical axis of the display.

scan {frequency span) linearity
The measured accuracy of the horizontal axis of the analyzer display. When two horizontal
points are set with analyzer controls, then measured, the linearity is the calculated error
between the two points compared with the analyzer settings.

selectivity
See bandwidth selectivity.

sensitivity
The level of the smallest sinusoid that can be observed on a spectrum analyzer, usually
under optimized conditions of minimum resolution bandwidth, 0 dB input attenuation, and
minimum video bandwidth. Hewlett-Packard defines sensitivity as the displayed average
noise level. A sinusoid at that level appears to be about 2 dB above the noise,

serial prefix
Serial numbers that identify an instrument begin with a five-character prefix. The prefix in
this case represents the version of firmware that particular instrument was shipped with.
For HP 70000 Modular Measurement Systems, file numbers saved by the user in memory
are preceded with letters that define the file type. Refer to the HP 70000 system operation
manual for detailed information.

Shape factor
Refer to bandwidth selectivity.

signal resolution
The ability of the spectrum analyzer {o resclve two separate input signals. Closely spaced
signals are more difficult to resolve than signals spaced far apart. Refer also to resolution
bandwidth and shape factor.

signal identification
A routine that identifies whether or not a particular Fourier transform response on the
spectrum analyzer's display is at the correct frequency. The displayed signal may be aliased
by the FF'T calculation because of inadequate sample rate. The signal identification routine
indicates if the signal is being displayed at the wrong frequency. :

single-sweep mode
The spectrum analyzer sweeps once when trigger conditions are met. Each sweep
is initiated by pressing an appropriate front-panel key, or by sending a programming
command. ‘

sinusoid
A wave whose electric-field vector is proportional to the sine (or cosine) of an angle that is
a linear function of {ime, or distance or both.

softkey
Key labels displayed on a screen or monitor which are activated by mechanical keys
surrounding the display, or located on a keyboard. Softkey selections usually evoke menus
that are written into the program software. Front-panel key selections determine which
menu (set of softkeys) appears on the display.

span

Span equals the stop frequency minus the start frequency. The span setting determines the
horizontal-axis scale of the spectrum analyzer display.
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span accuracy
The uncertainty of the indicated frequency separation of any two signals on the display.

spectral purity
See noise sidebands.

speciral component
One of the sine waves comprising a spectrum.

spectrum
An array of sine waves differing in frequency and amplitude. They are properly related
with respect to phase and, taken as a whole, constitute a particular time-domain signal.

spectrum analyzer
A device that effectively performs a Fourier transform and displays the individual spectral
components {sine waves) that constitute a time-domain signal.

spuricus response
The undesired responses that appear on a spectrum analyzer display as a result of the input
signal. Internally generated distortion products are spurious responses, as are image and
multiple responses, These can be either harmonic responses or nonharmonic responses.
Harmonic responses are second, third, fourth, and so on, harmonics of the input signal.
Nonharmonie responses are intermodulation and residual responses.

state-register
The area of user memory in the analyzer where measurement results and associated
analyzer settings are stored.

step
The increment of change that results when you press the front-panel step keys (&) and (¥),
or by program commands.

stimulus-response meode
The operating state that allows a spectrum analyzer t0 make measurements similar to
those of a network-analysis measurement system. Spectrum analyzers with this ability
use tracking generator functions. The tracking generator may be an external instrument
(stand-alone tracking generaiors) or designed into the analyzer hardware. Measurement
results are displayed in a relative-amplitude scale resulting from a variation, plus or minus,
from a reference (normalized) value stored in a trace.

stop/start frequency
Terms used in association with the stop and start points of the frequency measurement
range. Together they determine the span of the measurement range.
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sweep time
The time it takes the local oscillator to tune across the selected span. Sweep time directly
affects how long it takes to complete a measurement. It does not include the dead time
between the completion of one sweep and the start of the next. It is usually a function
of frequency span, resolution bandwidth, and video bandwidth. Resolution affects sweep
time in that the IF filters are band-limited circuits requiring finite times to charge and
discharge. The amount of time the mixing product remains in the IF filter passband is
directly proporticnal to the bandwidth; inversely proportional to the sweep in Hz per unit
of time. The rise time of a filter is inversely proportional to its bandwidth, and if the
proportionality constant “kK” is included, then we can make the rise time equal the “k”
divided by resolution bandwidth. Mathematically, this is represented as:

' Time in Passband = resolution bandwidth _ (resolution bandwidth x sweep time)

(span /sweep time} span
k

resolution bandwidth

Rise T'ime =

Solving for sweep time:

k x span
resolution bandwidth?

sweep time =

time-gate
A time gate acts as a time filter, rejecting signals and spectra not corresponding to the
desired time. It is an RF signal switch that admits the signal to the spectrum analyzer only
while the switch, or gate, is closed. Since the spectrum analyzer receives the signal only
when passed through the gate, it will only display the measurement results from the portion
of the signal selected by the gate position in time.

title line
The area on a display where user-selected characters are displayed. These characters are
selected from the front-panel keys.

TOI
Third order intermodulation distortion occurs in a system where two signals are present.
The distortion products are a result of each signal mixing with the other’s second harmonie,
If the two main signals are of equal power, the two third order distortion products will also
be of equal power. As the power of the two main signals is increased by an equal amount,
the power of the distortion products will increase three times that amount. Theoretically,
there is a power level at which the power of each distortion product equals the power of
the two main signals. (Practically, it may not be possible to reach this power level because
of compression or limiting.) The Third Order Intercept (TOI) is defined as the power at
which the third order distortion products equals the power of two equal level test signals,

trace
A trace is made up of a series of data points containing frequency and amplitude
information. The series of data points is often referred to as an array. Traces A, B, and C
are the typical names of traces that analyzer displays. The number of traces is specific to
the instrument.
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units
Dimensions on the measured quantities. Units usually refer to amplitude quantities because
they can be changed. In spectrum analyzers with microprocessors, available units are dBm
(dB relative to 1 mW (milliwatt) dissipated in the nominal input impedance of the analyzer),
dBmV (dB relative to 1 mV (millivelt)), dBuV (dB relative to 1 V), volts, and in some
analyzers watts. . :

update
To make existing information current; to bring information up to date,

upgrade
To improve the quality or extend the capability of an instrument or product. Enhancements
to upgrade the product. These enhancements can then be documented in an update
package.

variable persistence
A property of the display that allows the adjustment of the trace-fade rate which is created
by the display’s electron beam. It is a capability of purely analog displays which provides
flicker-free trace display regardless of sweep time,

vector display
The display type where the electron beam is directed so the image (consisting of trace,
graticule, and annotation} is written directly onto the display face. It is not created from a
series of dots as with the raster display.

video
A term describing the output of a spectrum analyzer’s envelope detector. The frequency
range extends from O Hz to a frequency that is typically well beyond the widest resolution
bandwidth available in the analyzer. However, the ultimate bandwidth of the video chain is
determined by the setting of the video filter,

video amplifier
A post-detection, de-coupled amplifier that drives the vertical deflection plates of the
display. Refer also to video bandwidth and video filter.

video average
The digital averaging of spectrum analyzer trace information. It is available only on
analyzers with digital displays. Each point on the display is averaged independently .
and the average is computed based on the number of sweeps selected by the user. The
averaging algorithm applies a factor to the amplitude value of a given point on the current
sweep (1/n, where = is the number of the current sweep); applies another factor to the
previously stored average [(# — 1/»)}; and combines the two for a current average, After
the designated number of sweeps are completed, the factors remain constant, and the
display becomes a running average.

video bandwidth
The cut-off frequency (3 dB point) of an adjustable low-pass filter in the video circuit.
When the video bandwidth is equal to or less than the resolution bandwidth, the video
circuit cannot fully respond to the more rapid fluctuations of the output of the envelope
detector. The result is a smoothing of the trace, or a reduction in the peak-to-peak
excursion, of broadband signals such as noise and pulsed RF when viewed in broadband
mode. The degree of averaging or smoothing is a function of the ratio of the video
bandwidth to the resolution bandwidth.
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video filter
A post-detection, low-pass filter that determines the bandwidth of the video amplifier. It is
used to average or smooth a trace. Refer also to video bandwidth.

windows display mode
A display mode of the HP 8590 Series Spectrum Analyzers where the screen area is
split into two separate displays. This allows two different frequency spans to be viewed
simultaneously. The analyzer state of the two displays can be set independently.

Zeroc span
The case in which a spectrum analyzer’s local oscillator remains fixed at a given frequency
so that the analyzer becomes a fixed-tuned receiver. In this state, the bandwidth is equal
to the resolution bandwidth. Signal amplitude variations are displayed as a function of
time. To avoid loss of signal information, the resolution bandwidth must be as wide as the
signal bandwidth. To avoid any smoothing, the video bandwidth must be set wider than the
resolution bandwidth.

Zoom
A term referring to the process of looking at something more closely. This may require
narrowing the resolution bandwidth or span to view a signal more closely. Or, it may mean
increasing the size of the spectrum analyzer display from 2 partial screen to the full screen.
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0
0-2.9 Gz BAND 0, 6-4, 6-13

1

100 MHz COMB OUT, 2-4

10 MHz reference DAC setting, 6-15
10 MHz REF OUTPUT, 2-6

+ 10V REF DETECTOR, 6-2, 6-4
—10V REF DETECTOR, 6-2, 6-4
120 kHz EMI BW, 6-5

12.4-19. BAND 3, 6-4, 6-13

18.1-22 BAND 4, 6-5, 6-13

2

200 Hz EMI BW, 6-6
2.75-6.5 BAND 1, 6-4, 6-13
2v REF DETECTOR, 6-2, 6-4

3 _
3 dB bandwidth measurement, 6-61

5

500/752 minimum loss pad, 9-8

500 RF bridge, 9-8

504 to 761t matching pad (Option 711), 9-6
500 transmission/reflection test set, 9-8

6
6.0-12.8 BAND 2, 6-4, 6-13

7

75Q input impedance (Option 001), 9-2
750 matching transformer, -8
7560 RF bridge, 9-8

9
9 kHz EMI BW, 65

A

A<—>B, 65

A-B — A ON OFF, 6-5
A —C, 65

ABCDEF, 6-b

ABORT, 6-6

ACCEPT QP DATA, 6-6
accessories

H0%/750 minimum loss pad, 9-8

500 transmission/reflection test set, 9-8

750 matching transformer, 9-8

AC power source, 9-9

AC probe, 9-9

broadband preamplifiers, 9-9

broadcast measurements personality, 9-9

burst carrier trigger, 9-9

CATV measurements personality, 9-10

CATV system monitor personality, 9-10

close-field probes, 9-10

CT2 cellular radic measurements
personality, 9-10

DCS1800 measurement personality, 9-12

DECT radio measurements personality,
9-10

digital radio measurements personality,
9-11

EMI diagnostics measurements personality,
g-11 :

external keyboard, 9-11 '

GSM measurements personality, 9-11

HP-IB cable, 9-11

link measurement personality, 9-12

memory card, 9-12

NADC measurements personality, 9-12

noise figure, 9-12

noise figure measurements personality,
9-12

north american digital celular
measurements personality, 9-12

PC interface and report generator software,
9-13

PC software, 9-13

plotter, 9-13

printer, 9-13

rack slide kit, 8-13

RF bridge, 9-8

RF limiters, 8-8

RS-232 cable, 9-13

scalar 500 transmission/reflection test set,
9-8

scalar measurements personality, 9-13

transient limiters, 9-8

transit case, 9-14

accessories shipped with the analyzer, 1-3
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ac coupling, 6-32 ‘ on or off, 6-8

ACPGRAPH , 6-6 purge, 6-73
AC power source, 9-9 recall table, 6-76
AC probe, 9-9 save table, 6-78
active function, 2-12 select amplitude, 6-79
active function block, 2-1 select frequency, 6-80
active function clearing, 6-51 select point, 6-80
addressing printer, 6-73 sefect sweep time, 6-81
address of plotter, 6-67 storing, 6-8
address of spectrum analyzer, 6-10 amplitude-correction functions, 5-36
adjacent channel power, 6-6 ' amplitude-corrections
extended dynamic range, 6-7 creating, 5-34
using, 4-44-47 amplitude corrections
adjacent channel power graph, 6-6 creating, 5-35
adjacent channel power measurement, 4-43 editing, b-34
adjacent channel power ratio, 6-6 amplitude demodulation, 6-36
ADJ CHAN POWER, 6-6 amplitude menus, 6-9
ADJ CHAN PWR extd, 6-7 amplitude modulation, 6-4
ALC INT EXT, 6-7 amplitude modutation measurement, 4-39
ALC MTR INT XTAL, 6-8 amplitude scale, 6-79
ALC TEST, 6-2, 6-8 amplitude self-calibration, 6-15
aliasing amplitude units, 6-9
FFT function, 4-3 dBm, 6-34
signal identification, 6-82 : dBmV, 6-34
ALL DLP — CARD, 5-16, 6-8 dBuV, 6-34
alpha characters, 6-5, 6-61, 6-85, 6-94 Volts, 6-03
AM/FM demodulation Watts, 6-93
use with Option 106, 4-23 Amptd Units, 6-9
AM/FM demoduiator with speaker analog+ display, 6-9
and quasi-peak detector (Option 103), 8-5 using, 5-29-30
and TV sync trigger circuitry (Option 102), ANALOG+ ON OFF, 6-9
9-5 ANALYZER ADDRESS, 6-10
% AM ON OFF, 4-40, 6-4 : analyzer battery, 2-21
Amp Cor, 5-36, 6-8 analyzer distortion products, 3-21
AMP COR, 6-8 _ ANAIYZER GAINS, 6-2, 6-10
AMP COR ON OFF, 5-35, 5-37, 6-8 analyzer memory
amplifiers, -9 cataloging functions, 6-20
AMPLITUDE, 2-1, 2-13, 6-9 catalog variables, 6-23
amplitude accuracy, 6-32 ' delete file, 6-35
amplitude and frequency self-calibration DLP cataloging, 6-19
routine, 6-15 erase user programs and variables, 6-38
amplitude correction program and variable cataloging, 6-17
amplitude coordinate, 5-37 recalling amplitude-correction factors, 5-8
frequency coordinate, 5-37 recalling a state, 5-6
point, 5-36 recalling a trace, 5-7
testing, 5-37 recalling limit lines, 5-8
using RECALL AMP COR, 5-37 saving amplitude-correction factors, 5-8
using SAVE AMP COCR, 5-37 saving and recalling data, 5-6
amplitude-correction factors, 5-33-37 saving a state, b-0
amplitude correction factors, 5-33 saving a trace, 5-7
cataloging, 6-17 saving limit lines, 5-8
delete point, 6-36 saving to, 6-90
edit, 6-39 state and trace register status, 6-22
edit done, 6-39 annotation, 2-10
menus, 6-8 ANNQTATN ON OFF, 6-10
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APND CAT ITEM, 6-11
ATTEN AUTO MAN, 6-11
attenuation coupling, 6-11
attenuator-error factors, 6-81
AUTO ALL, 6-11
AUTO COUPLE, 6-11
automatic FFT, 6-56
automatic leveling control, 6-8
automatic quasi-peak routine, 6-12
AUTO QP AT MKR, 6-12
AUXB, 6-2, 6-12
Aux Conn Control, 6-12
AUX CTRL, 6-12
AUX IF OUTPUT, 2-7
auxiliary connector input, 6-37
auxiliary interface

connector, 6-12

control line A, 6-28

control line B, 6-28

control line C, 6-28

control line D, 6-28
AUX INTERFACE, 2-6
AUX VIDEO OUTPUT, 2-7
available memory, 6-20

B
B—C, 6-12
B<—>(, 6-12
B-DL - B, 6-12
band boundaries, measuring signals near,
3-27

band lock

band selection, 6-4, 6-5
Band Lock, 6-13
BAND LOCK, 3-27
band locking, 6-14
bandwidth

measurement, 4-39
bandwidth functions, 6-14
bandwidth measurement, 6-61
bandwidth ratic

video bandwidth to resolution bandwidth,

6-92

battery. See analyzer battery, memory card

changing the battery, 2-20
BAUD RATE, 6-13
bias-current DAC adjustment, 6-15
binary, A-2
BINARY SPAN, 6-2, 6-13
black and white printing, 6-561
BLANK A, 6-13
BLANK B, 6-14
BLANK C, 6-14
BLANK CARD, 5-11, 6-14
BND LOCK ON OFF, 3-27, 6-14.

broadband preamplifiers, 8-9
built-in tracking generator, 6-90
BW, 6-14

B&W PRINTER, 6-51

C
CAL, 2-16, 6-15
CAL AMPTD, 1-8, 2-16, 6-15
CAL FETCH, 2-16, 6-15
CAL FREQ, 1-8, 2-18, 6-15
CAL FREQ & AMPTD, 1-9, 2-16, 6-15
calibration, 6-15
attenuator-error factors, 6-81
self-calibration routines, 2-16
CAL MXR, 6-2, 6-16
CAL OUT, 2-3
CAL STORE, 1-8, 2-16, 6-1b
CAL TIMEBASE, 6-2, 6-15
CAL TRK GEN, 1-9, 2-17, 6-16
CAL YTF, 1-10, 2-18, 6-16
card
changing the battery, 2-20
inserting a memory card, 2-19
Card Config, 6-16
CARD -+DISPLAY, 6-16
CARD — DLP, 6-16
CARD - STATE, 6-17
Card — Trace, 6-17
care
memory, 9-12
carrying case (Option 042), 9-4
CATALOG ALL, 6-17
CATALOG AMP COR, 6-17
Catalog Card, B-12, 6-18
CATALOG DISPLAY, 6-19
CATALOG DLP, 6-19
Catalog Internal, 6-20
CATALOG LMT LINE, 6-21
CATALOG ON EVENT, 6-21
CATALOG PREFIX, 6-22
CATALOG REGISTER, 6-22
CATALOG STATES, 6-23
CATALOG TRACES, 6-23
CATALOG VARIABLS, 6-23
CATV measurements, 9-10
CATV system monitor, 9-10
cellular radio measurements, 9-10
CENTER FREQ, 6-23
center frequency, 6-23
window zone, 6-94

~ center-frequency step size, 6-23

CF STEP AUTO MAN, 6-23
change function values, 2-8
change prefix

edit done, 6-39

Index.3



Change Prefix, 6-23
Change Title, 6-24
changing windows, 6-61
CHANNEL BANDWDTH, 6-24
channel power

using, 4-48-45
CHANNEL POWER, 6-25
channel power measurement, 4-43
CHANNEL SPACING, 6-25
characters, 6-5, 6-b1, 6-85, 6-04
checking the fuse, 1-5
check spectrum analyzer operation, 6-29
CISPR testing, 6-41
Clear, 6-25
clear display

active function area, 2-8
clear frequency offset, 6-26
clearing a service request, A-1
clearing the active function, 6-51
CLEAR OFFSET, 6-25
CLEAR PARAM, 6-25
CLEAR QP DATA, 6-25
CLEAR WRITE A, 6-26
CLEAR WRITE B, 6-27
CLEAR WRITE C, 6-28
close-field probes, 9-10
CNTLL. A 01, 6-28
CNTLBO1, 6-28
CNTL.C O 1, 6-28
CNTL D (G 1, 6-28
CNT RES AUTO MAN, 3-6, 6-28
COARSE TUNE DAC, 6-2, 6-20
comb generator, more accurate frequency

measurements, 3-29

COMB GEN ON OFF, 3-27, 6-29
command complete, A-1
commands

dispose all , 6-42, 6-43

front panel execution, 6-44
COmmon measurements

stimulus-response, 4-7-12
common preset conditions, 6-69
comparing signals, 3-12
confidence test, 6-29, 8-2
CONFIG, 6-29
configuration

plotter, 6-67

printer, 6-73
CONF TEST, 6-29, 8-2
connecting your spectrum analyzer to a

printer or plotter, 1-11

connector

100 MHz comb out, 2-4

10 MHz ref output, 2-6

AUXB, 6-12
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aux IF output, 2-7

aux video output, 2-7

cal output, 2-3

earphone, 2-6

event counter input, 2-6

ext alc input, 2-5

external detector flatness input, 2-5

external keyboard, 2-7

ext ref in, 2-6

ext trig input, 2-7

gate output, 2-6

gate trigger input, 2-6

hi sweep in/out, 2-7

HP-IB interface, 2-7

interval counter input, 2-6

1.0 output, 2-6

monitor output, 2-6

sweep output, 2-7

sweep + fune output, 2-6

TV trig output, 2-5
connector, auxiliary interface, 6-12
CONTINUE, 6-29
continuous sweep, 6-85
CONTINUS FFT, 6-29
CONT MEAS, 6-29
control functions, 2-3
control line A

auxiliary interface, 6-28
control line B

auxiliary interface, 6-28
control line C

auxiliary interface, 6-28
control line D

auxiliary interface, 6-28
¢ontrolling the gate

GATE CTL EDGE LVL, 6-48

GATE ON OFF, 6-49
COPY, 2-3, 6-30
COPY DEV PRNT PLT, 6-32
correction factors, 2-16, 2-17, 6-32

data display, 6-37

default, 6-34

self-calibration, 6-15

storing, 6-16
CORRECT ON OFF, 2-17, 6-32
Correct To Comb, 6-32
COUPLE AC DC, 6-32
coupled functions menu, 6-11
coupled sweep time, 6-86
coupling

ac or de, 6-32

all functions, 6-11

time gate utility, 6-25, 6-33, 6-3b
coupling video bandwidth, 6-92
CPL RBW ON OFF, 6-33



CPL SWP ON OFF, 6-33

CPL VBW ON OFF, 6-33

creating amplitude-correction factors, 5-34
creating limit lines, 5-18

creating new programs, 6-61

CRT HORZ POSITION, 6-33

CRT VERT POSITION, 6-33

CT2 cellular radio measurements, 9-10
CT2 demodulator (Option 110), 9-5

D

DAC :
bias current adjustment, 6-15
extra fine-tune, 6-93
fine tune, 6-46
mixer bias, 6-59
sweep time, §6-86
YTF coarse tune, 6-94
YTF fine-tune, 6-94
DACS, 6-2, 6-33
data controls, 2-8
data keys, 2-3, 2-8
data protection, 5-8
data recall, 6-756
data transmission speed, 6-13
DATEMODE MDY DMY, 6-33
dBm, 6-34
dBmV, 6-34
dBuV, 6-34
dec coupling, 6-32
DC probes
use of, 5-9
DCS1800 measurement personality, 9-12
deactivate function, 2-8
deactivating the active function, 6-51
DECT demodulator (Option 112), 9-6
DECT radio measurements, 9-10
DEFAULT CAL DATA, 6-34, 8-3
DEFAULT CONFIG, 6-34
DEFAULT SYNC, 6-35
Define Coupling, 6-35
Define Gate, 6-35
Define Time, 6-35
delay
GATE DELAY, 6-49
delaying sweep, time gate utility, 6-86
DELETE FILE, 6-35
delete files from memory card, 6-14
DELETE POINT, 6-35
DELETE SEGMENT, 6-35
delta display-line markers, 6-87
delta marker, 3-12, 6-56
Demod, 4-13, 6-36
DEMOD AM FM, 4-13, 6-36
DEMOD ON OFF, 4-13, 6-36

demodulating an AM or FM signal, 4-13
demodulation, 6-36
AM, 6-36
continuous, 4-14
dwell time, 6-38
FM, 6-36
FM gain, 6-46
FM offset, 6-46
FM span, 6-46
on and off, 6-36
speaker on off, 6-83
squelch, 6-84

 demodulator

optional, 9-5
demodulator, AM/FM {Option 102), 9-5
demodulator, AM/FM (Option 103), 9-5
detection mode

negative peak, 6-36

positive peak, 6-36, 6-37

sample, 6-36, 6-37
detector

quasi peak, 6-7H
DETECTOR PK SP NG, 6-36
DETECTOR SMP PK, 6-37
determining gate delay, 4-26
determining gate length, 4-26
digital radio measurements, 9-11
disable peak detector reset, 6-38
dispiay

analog+, 6-9

cataloging, 6-19

two windows, 6-63

using windows, 5-31
DISPLAY, 6-37
DISPLAY CAL DATA, 6-2, 6-37
DISPLAY CNTL 1, 6-37
display compression

due to monitor output format, 2-10, 6-86,

6-87
display image
saving and recalling, 5-18
display line, 6-38
DISPLAY — CARD, 6-37
display zone
change span, 6-95
find left peak, 6-85
find right peak, 6-95
move center, 6-94
Dispose User Mem, 6-38
distortion products, 3-21
DLP, 5-16
cataloging, 6-19
editor, 6-41
DLP editor function
appending, 6-11
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display and edit item, 6-39
edit last item, 6-39
DONE, 6-38
double dispiay, 6-63
downloadable programs, 5-16
DROOP, 6-2, 6-38
DSP LINE ON OFF, 6-38
DWELL TIME, 6-38

E

earphone connector, 2-6
EDGE POL POS NEG, 6-38
edge triggering
time gate utility, 6-38
edge {riggering, gate control, 6-48
Edit Amp Cor, 5-36, 6-39
EDIT CAT ITEM, 6-39
Edit Done, 6-39

EDIT DONE, 5-21, 5-26, 5-35, 5-37, 6-39

EDIT FLATNESS, 6-2, 6-39
editing
DLPs, 6-41
editing amplitude corrections, 5-34
editing limit lines, 5-20
EDIT LAST, 6-39
Edit Limit, 5-21, 6-40
Edit Lower, 5-22, 6-40
Edit Lower limit line format, 5-25
Edit Mid/Delt, 5-22, 6-40
Edit Mid/Delt limit line format, 5-256
Editor, 6-41
Edit Up/Low, 5-22, 6-40
Edit Up/Low limit line format, 5-25
Edit Upper, b-20, 5-22, 6-41
Edit Upper limit line format, 5-25
EDIT UPR LWR, 6-41
electrostatic discharge, 1-19
EM! bandwidth
120 kHz, 6-5
200 Hz, 6-5
9 kHz, 6-5
EMI BW Menu, 6-41
EMI close-field probe, 9-10
EMI diagnostics measurements, 811
end of sweep, A-1
ENTER, 6-41
entering a prefix, 5-12
ENTER PRI, 6-41
ENTER REF EDGE, 6-41
ENTER WIDTH, 6-42
epson format, 6-43
EPSON LARGE, 6-81
epson 1570, 6-43
epson mx80 , 6-43
epson printer, 6-43
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EPSON SMALL, 6-81
ERASE ALL, 6-42
ERASE CARD, 6-42
ERASE DLP, 6-42
ERASE DLP MEM, 6-42
ERASE MEM ALL, 6-42
ERASE MEM CARD, 6-42
ERASE STATE, 6-43
ERASE STATEALL, 6-43
ERASE TRACE, 6-43
ERASE TRACEALL, 6-43

erase user programs and variables, 6-38

ESD, 1-19

reducing damage caused by ESD, 1-20

static-safe accessories, 1-20
static-safe work station, 1-19
EVENT CNTR INPUT, 2-6
exchange trace A and B, 6-b
exchange trace B and C, 6-12
execute a command '
front panel, 6-44
EXECUTE TITLE, 6-2, 6-44
EXIT, 6-44
Exit Catalog, 6-44
exit correct-to-comb routine, 8-6
EXIT SHOW, 6-44
EXIT UTILITY, 6-44
expanding a window, 6-95
EXT ALC INPUT, 2-5
EXTERNAL, 6-44
external/internal leveling, 6-7
external keyboard, 5-38, 9-11
prefix entry, 5-41
programming command entry, 5-41
screen title entry, 5-40
external keyboard connector, 2-7
external keyboard instaliation, 5-40
external keyboard operation, 5-40-41
EXTERNAL PREAMPG, 6-44
EXT KEYBOARD, 2-7
EXT REF IN, 2-6
EXT TRIG INPUT, 2-7

F

fast Fourier transform
stop frequency, 6-45

fast Fourier transform function, 4-2, 6-45
fast time domain sweeps (Option 101), 9-4

features

front panel, 2-1
FFT

markers, 6-56

FFT compatibility, 6-45

FFT display annotation, 4-2
FFT marker frequency, 6-57



FFT MARKERS, 6-45
FFT measurement, 4-2, 6-29, 6-83
automatic, 4-b
manual, 4-3
. setup, 4-3
FFT Menu, 6-45
FFT OFF, 6-45
FFT STOP FREQ, 6-45
fine-focus control, 2-9
FINE TUNE DAGC, 6-2, 6-46
firmware date, 1-8
fixed, limit line type, 6-53
fix-tuned receiver, 3-25
FLAT, 5-25, 6-46
flatness
factory defaults, 6-61
flatness correction constants, 6-39, 6-46
Flatness Data, 6-2, 6-46
FLATNESS EXT DET IN, 2-5
FM COIL DRIVE, 6-2, 6-46
FM GAIN, 4-14, 6-2, 6-46
FM OFFSET, 6-3, 6-46
FM SPAN, 6-3, 6-46
FORMAT CARD, 5-11, 6-46
format date, 6-33
Fourier transform
See also fast Fourier transform, 6-45
Fourier transform measurement, 6-45
FREE RUN, 6-47 '
FREQ DIAG, 6-3, 6-47
FREQ DISC NORM OFF, 6-47
FREQ OFFSET, 6-47
frequency’
stop, 6-85
FREQUENCY, 2-1, 2-13, 6-47
frequency accuracy
improved, 6-32
frequency accuracy improvement (Option
013), 9-3 :
frequency and amplitude self-calibration
routine, 1-8, 6-15
frequency demodulation, 6-36
frequency extension to 26.5 GHz (Option
026) '
APC-3.5 connector, 9-4
frequency extension to 26.5 GHz (Option
027)
N-Type connector, 9-4
frequency offset, 6-47
clear, 6-25
frequency self-calibration, 6-15
frequency span, 6-83
changing to full span, 6-48
front panel execution of programming
commands, 6-44

front-panel features, 2-1-4

front panel protective cover (Option 040),
9-4

FRQ DISC NORM OFF, 6-3

FULI SPAN, 6-48

functional check of Option 105, 4-36

function coupling, 6-11

fuse, 1-H

fuse holder, 2-6

G
gain
internal spectrum analyzer, 6-10
gate
coupling functions, 6-3b
using the gate utility, 4-19
gate control, 6-35
edge or level triggering, 6-48
Option 105, 4-38
Gate Control, 6-48
GATE CTL EDGE LVL, 6-48
operation, 4-38
gate definition, 6-35
gate delay
determining the gate delay, 4-26
setting gate delay outside the Gate Utility,
4-33
GATE DELAY, 6-49
gate length
determining the gate length, 4-26
setting gate length outside the Gate Utility,
4-33
GATE LENGTH, 6-49
GATE ON OFF, 6-49
GATE OUTPUT, 2-6
GATE TRIGGER INPUT, 2-6
gate utility
exit, 6-44
- exiting, 6-H0
use of, 4-19, 4-20
GATE UTILITY, 6-50
gate utility coupling, 6-35
resolution bandwidth, 6-33
sweep time, 6-33
video bandwidth, 6-33
GHIJKL, 6-51
GND REF DETECTOR, 6-3, 6-51
graph markers, 6-51
GRAT ON OFF, 6-51
group delay and amplitude flatness (Option
111), 9-b :
GRPH MKR ON OFF, 6-51
GSM measurements, 9-11
guidelines for using Option 105, 4-26
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H

hardware broken, A-1
hardware error messages, 8-9
hardware problems, 8-1
harmenic band 0, 6-4
harmonic band 1, 6-4
harmonic band 2, 6-4
harmonic band 3, 6-4
harmonic band 4, 6-5
harmonic band menu, 6-13
harmonic band slope and offset adjust, 6-16
harmonic lock, 3-27, 6-14
highest peak

finding next, 6-62
highest signatl peak, 6-83
HIGH SWEEP IN/OUT, 2-7
HOLD, 2-8, 6-51
horizontal signal positioning, 6-33
how to call Hewlett-Packard, 8-4
how to return your analyzer for service, 8-6
HP 8590 Series key menus, 7-2-14
HP B&&W PRINTER, 6-81
HP-IB address, 6-10
HP-IB cable, 8-11
HP-1B interface connector, 2-7
HP-1B (Option 021), 9-3
HP Paintjet, 6-64

I

identifying distortion products, 3-21
identify the signal

FFT, 6-82
IDNUM, 6-2, 6-51
iliegal spectrum analyzer command, A-1
impact cover (Option 040), 9-4
impulse noise

measurement, 3-18
increased frequency accuracy, 6-32
increase frequency readouf resolution, 3-6
informational messages, 8-9
INIT FLT, 6-2, 6-51
initial inspection, 1-3
INPUT 504, 2-3
INPUT 754, 2-3
input and output

auxiliary control, 6-12
input attenuation control, 6-11
input impedance, 6-52
INPUT Z 5092 750, 6-52
inserting a memory card, 2-19
installation, external keyboard, 5-40
installation manual

see User’s Guide, 9-7
instrument preset, 6-69
instrument state, 2-2
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intensity control, 2-3

interface connectors, 2-7

intermodulation distortion, third order, 3-23
INTERNAL CARD, 6-52

internal comb generator, 6-29
internal/external leveling, 6-7

INTERNAL — STATE, 6-52

Internal — Trace, 6-52

INTERVAL CNTR INPUT, 2-6

K

keyboard

external keyboard functions, 5-38
keyboard, external, 5-38 .
keyboard operation, external, 5-40
key functions, external keyboard, 5-38
key menus, 7-1
knob, 2-3, 2-8

L

label, softkey, 2-1
LAST SPAN, 6-53
length
GATE LENGTH, 6-49
tevel triggering, gate control, 6-48
Hmiters . '
RF and transient, 9-8
LIMIT FAIL, 5-18
[imit-line functions, 5-21-27
limit lines, 5-18
ampiitude coordinate, 5-25
cataloging, 6-21
creating, 5-18, 5-21
delete segment, 6-36
displaying, 5-26, 6-b4
edit done, 6-39
editing, 5-20
edit lower table, 6-40
edit mid/delta amplitude, 6-40
edit table, 6-40
edit upper and lower tables, 6-40, 6-41
edit upper table, 6-41
fixed, 5-22
fixed and relative, 6-63
flat type, 6-46
frequency or time, 5-22
frequency or time coordinate, 5-24
point, 6-67
purge, 6-73
recall table, 6-76
relative, 5-22
save table, 6-7T9
segment number, 5-23
SEGMENT TYPE, 5-25
select amptlitude, 6-79



select delta amplitude, 6-79
select frequency, 6-80
select frequency or time, 6-54
select lower amplitude, 6-80
select middie ampiitude, 6-80
select segment, 6-80
select time, 6-81
select type, 6-81
select upper amplitude, 6-81
slope type, 6-83
table format, 5-22
table type, 5-22
testing, 5-26, 6-H4
upper and lower, 5-27
using RECALL LIMIT, 5-27
using SAVE LIMIT, 5-27
Limit Lines, 6-53
LIMIT LINES, 5-21, 6-53
LIMIT PASS, 5-18
LIMITS FIX REL, 5-20, 5-22, 6-53
LIMITS FRQ TIME, 5-19, 5-22, 6-54
LINE, 6-54
linear scale, 6-79
LINE front-panel key, 2-4
LINE switch, 2-4
line voltage selector switch, 1-4
link measurement personality, 9-12
list of markers, 6-60
marker table, 5-2
list of peaks, 6-67
peak table, 5-4
LMT DISP Y N AUTO, 5-26, 6-b4
LMT TEST ON OFF, 5-21, 5-26, 6-64
LOAD FILE, 6-b4
{LOCAL), 6-29
((COTALY), 6-55
local operation, 6-29, 6-55
lock harmonic band, 6-14
lock internal state and trace registers, 6-77
LO feedthrough, 3-12
log scale, 6-79
LO OUTPUT, 2-6
LO output (Option 009), 8-2
lower limit line, 5-22
editing, 6-40
low-level signals, 3-15
reducing attenuation, 3-15
reducing resolution bandwidth, 3-16
reducing video bandwidth, 3-18
video averaging, 3-19

M
MAIN COIL DR, 6-3, 6-b5
Main Menu
time gate utility, 6-55
MAIN SPAN, 6-3, 6-55
making a measurement, 2-13-14
MAN QP AT MKR, 6-55
MAN TRK ADJUST, 4-10, 6-bb
manuals
extra user's and calibration guide {Option
910), 9-7
installation: see User's Guide, 9-7
operation: see User’s Guide, 9-7
verification: see Calibration Guide, 9-7
manual tracking adjustment, 6-55

marker
delta display-line, 6-87
FFT, 6-456
gate utility trigger, 6-80
list of, 6-60

menu of controls, 6-60

menu of functions, 6-61

quasi peak, 6-58

selection, 6-79

table, 6-60

time gate utility, 6-58

trace selection, 6-60

zeroing delta marker in the gate utility,

6-94

MARKER 4, 3-12, 6-56
MARKER A—SPAN, 6-b6
MARKER ALL OFF, 6-57
MARKER AMPTD, 6-57
marker counter, 3-6, 6-69

resolution, 6-28

use with Option 105, 4-23
marker delta, 3-12
marker functions, 2-3
marker noise, 6-b9

use with Option 105, 4-23
MARKER NORMAL, 2-14, 6-58
MARKER NORM PK, 6-58
MARKER ON, 6-b8
marker pause, 6-59

dwell time, 6-38
marker readout modes, 6-60
MARKER— AUTO FFT, 6-56
MARKER —CF, 6-56
MARKER —CF STEP, 6-56
MARKER— FFT STOP, 6-56
MARKER~- MID SCRN, 6-57
MARKER —MINIMUM, 6-57
MARKER —PK-PK, 3-13, 6-57
MARKER —REF LVL, 6-57
MARKER --+START, 6-57
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MARKER —8TOP, 6-57
markers
using multiple markers, 5-3
marker table
mode, 6-87
" using, 5-2-3
marker to, 6-60
marker tracking, 3-7, 6-60, 6-66
mass storage device
analyzer memory, 6-52
memory card, 6-52
matching pad, 502 to 758 (Option 711), 9-6
MAX HOLD A, 3-10, 6-68
MAX HOLD B, 6-58
maximum hold, 3-9
maximum mixer level, 6-58
MAX MXR LVL, 6-58
MEAS OFF, 6-58
measuring amplitude modulation, 4-2
measuring low-ievel signals, 3-15
measuring return loss, 4-18
measuring signals near band boundaries,
3-27
MEAS/USER, 6-b9
MEM LOCKED, 6-59, 6-77
memory
amount available, 6-20
memory card
battery, 2-20
blank card, 5-11
card configuration, 6-16
catalog display images, 6-19
catalog DLPs, 6-19
catalog functions, 6-18
cataloging, 5-12, 6-19
cataloging amplitude correction factor files,
6-17
catalog limit lines, 6-21
catalog states, 6-23
catalog traces, 6-23
changing the battery, 2-20
delete file, 6-14, 6-35
display recall, 6-16
formatting, 5-11, 6-46
inserting a memory card, 2-19
preparation for use, 5-11
program and variable cataloging, 6-17
recalling a display image, 5-14
recalling a DLP, 6-16
recalling amplitude-correction factors,
5-15
recalling a program, 5-16
recalling a state, 5-13, 6-17
recalling a trace, 5-13, 6-17
recalling limit lines, 5-15
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saving a display image, 5-14
saving amplitude-correction factors, 5-15
saving and recalling data, 5-10
saving and recalling programs, 5-16
saving a program, 5-16
saving a state, 5-12
saving a trace, 5-13
saving limit lines, 5-15
saving states, 6-85
saving to memory card, 6-89
write-protect switch, 2-20
memory card reader, 2-4
memory card reader (Option 003), 9-2
menu and softkey overview, 2-12
menus, 7-1
message block, 2-1
mid/delta limit line
editing amplitude, 6-40
mid/delta limit-line format, 5-23
MIN HOLD C, 3-11, 6-59
minimum hold, 3-8
minimum 10 marker, 6-57
MIXER BIAS DAC, 6-3, 6-59
mixer input level maximum, 6-58
MK COUNT ON OFF, 3-6, 6-59
MK NOISE ON OFF, 6-59
MK PAUSE ON OFF, 6-59
MKR, 2-14, 6-60
MK READFTIP, 6-60
MKR FCTN, 6-61
MKR—, 6-60
MK TABLE ON OFF, 6-60
MK TRACE AUTO ABC, 6-60
MK TRACK ON OFF, 3-9, 6-60
MNOPQR, 6-61
mobile radic measurements, 8-10
MODE, 2-2, 6-61
model specific preset conditions, 6-69
MONITOR OUTPUT, 2-6
display compression, 2-10, 6-86, 6-87
more accurate frequency measurements,
using comb generator, 3-29
move frace A into C, 6-5
multipen plotter, 6-31

N

narrow resolution bandwidths and precision
frequency reference (Option 140}, 9-6

narrow resolution bandwidths (Option 130),
9-6

N dB bandwidth measurement, 4-39

N dB PTS ON OFF, 4-39, 6-61

negative peak detection mode, 6-36

NEW EDIT, 6-61

NEXT, 6-61



NEXT PEAK, 6-62
NEXT PK LEFT, 6-62
NEXT PK RIGHT, 6-62
normalization, 4-11
normal marker, 6-58

guasi peak, 6-58
NORMLIZE ON OFF, 4-11, 6-62
NORMLIZE POSITION, 6-62
No User Menu, 6-62
NTSC, 6-62
NTSC video format, 6-86
number/units keypad, 2-8

O

OCC BW % POWER, 6-63
OCCUPIED BANDWDTH, 6-63
occupied bandwidth
using, 4-43-44
occupied power bandwidth measurement,
4-43
octal to binary, A-2
ON, 6-63
ONCYCLE command, 6-21
ONDELAY command, 6-21
ONEOS command, 6-21
on event commands
ONCYCLE, 6-21
ONDELAY, 6-21
ONEOS, 6-21
ONMKR, 6-21
ONPWRUP, 6-21
ONSRQ, 6-21
ONSWP, 6-21
ONTIME, 6-21
TRMATH, 6-21
ONMKR command, 6-21
on/off switch, 2-4
ONPWRUP command, 6-21
on-screen signal positioning
horizontal, 6-33
vertical, 6-33
ONSRQ command, 6-21
ONSWP command, 6-21
ONTIME command, 6-21
operating Option 105, 4-22
operation
local, 6-55
operation manual
see User’s Guide, 9-7
Option 101 . ' _
used time gate Option 105, 4-22
used with FFT measurements, 4-2
Option 105
example of using time-gating, 4-24
functional check, 4-36

operation, 4-22

self-calibration routines, 4-35

spectrum analyzer settings, 4-24, 4-26
table of spectrum analyzer settings, 4-34

options

500 te 760 matching pad (Option 711), 9-6

754 input impedance (Option 001), 9-2

AM/FM demodulator w/speaker and TV
sync trigger circuitry {Option 102),
95

carrying case (Option 042), 9-4

CT2 demodulator (Option 110}, 9-5

digital european cordless telephone(Option
112), 9-6 :

extra calibration guide {Option 910}, 8-7

extra user’s guide (Option 810}, -7

fast time domain sweeps (Option 101), 9-4

frequency accuracy improvement (Option
013), 9-3

frequency extension to 26.5 GHz: APG-3.5
connector (Option 026), 9-4

frequency extension to 26.56 GHz: N-Type
connector (Option 027), -4

front panel protective cover (Option 040),
9-4

group delay and amplitude flatness (Option
1113, 9-b

HP-IB (Option 021), 9-3

impact cover (Option 040), 9-4

1.0 output (Option 009), 9-2

memory card reader kit, 9-2

memory card reader (Option 003), 9-2

narrow resolution bandwidths and precision
frequency reference (Option 140), 9-6

narrow resolution bandwidths (Option
130), 8-6

- precision frequency reference (Option 004),

9-2

gquasi-peak detector and AM/FM
demodulator with speaker (Option
103), 9-5

rack mount kit (Option 808), 9-7

rack mount kit with handles (Option 809),
9-7

R8-232 (Option 023), 8-3

service documentation (Option 915), 9-7

sweep + tune output {Option 009), 9-2

time-gated spectrum analysis (Option 105},
9-b ' '

tracking generator 500 (Option 010), 8-3

tracking generator 75 (Option 011), 8-3

TV syne trigger capability/fast time-domain
sweeps/AM/FM demodulator (Option
301), 9-6

options displayed, 6-82
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output power, 6-84
output screen data, 6-30
overview, menus and softkeys, 2-12

P
packaging, 8-6-7
paingjet printer, 6-81
PAINTIET PRINTER, 6-64
PAL, 6-64
PAL-M, 6-65
PAL video format, 6-87
parailel polling, A-1
PARAM AUTO MAN, 6-65
pass code, 6-34
peak
next, 6-62
next left, 6-62
next right, 6-62
peak detection mode ‘
positive/negative, 6-36, 6-37
PEAK EXCURSN, §-65
peaking signal amplitude, 3-8
Peak Menu, 6-65
peak response routine, 6-90
peak search
outside of the zone, 6-95
PEAK SEARCH, 2-14, 6-66
peak table, 6-67
mode, 6-66
sorting, 6-66
using, b-4-5 :
peak to peak measurement, 6-57
PEAK ZOOM, 6-66
percent amplitude modulation, 6-4
measurement, 4-40
percent amplitude modulation measurement,
4-39
phase lock on/off, 6-4
¢ LOCK ON OFF, 6-2, 6-4
PK MODE <>DL NRM, 6-66
PK SORT FR(@ AMP, 6-66
PK TABLE ON OFF, 6-67
Plot. Config, 6-67
plot menu, 6-67
plotter, 9-13
PLOTTER ADDRESS, 6-67
_ plotter configuration, 6-29
plotter output, 6-67
plotting, 6-30, 6-32
HP-IB interface, 1-13
RS-232, 1-17
PLT _ _ LOC _ _, 6-67
PLT MENU ON OFF, 6-67
PLIS/PG 12 4, 6-67
POINT, 5-25, 6-67
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point deletion, 6-3b
positive peak detection mode, 6-36, 6-37

~ power amplifiers, 9-9

power bandwidth, 6-63
power bandwidth measurement, 4-43
power cable, 1-6
power input, 2-6
power measurement, 6-68
adjacent channel power, 6-6
adjacent channel power extended, 6-7
channei bandwidth, 6-24
channei power, 6-25
channel spacing, 6-25
continuous sweep mode, 6-29
occupied bandwidth, 6-63
power bandwidth, 6-63
turning off, 6-68
power measurement setup, 6-82
Power Menu, 6-68
POWER ON IP LAST, 6-68
power-on state of spectrum analyzer, 6-68
power requirements, i-4
preamplifier gain, 6-44
preamplifiers, 9-9
precision frequency reference (Option 004),
8-2
predetermined correction factors, 6-34
prefix
catalog of, 6-22
clearing, 6-25
eniry, 6-23
selection, 6-80
prefix entry, external keyboard, 5-41
preparing memory card for use, 5-11
preparing your spectrum analyzer for use,
1-2
PRESEL DAC, 6-3, 6-68
PRESEL DEFAULT, 3-8, 6-68
preselector default, 6-68
preselector peak, 3-8, 6-68
PRESEL PEAK, 3-8, 6-68
PRESET, 2-2, 6-69
preset conditions
common, 6-69
for all models, 6-71
model specific, 6-69
PRESET SPECTRUM, 6-71
print :
black and white, 6-51
Print Config, 6-73
printer, 9-13
HP Paintjet, 6-30
PRINTER ADDRESS, 6-73
printer configuration, 6-29
PRINTER SETUP, 6-73



printing, 6-30, 6-32

HP-IB interface, 1-11

HP PaintJet, 6-64

RS-232, 1-15
print menu, 6-73
PROBE PWR, 2-3
probes

AC and DC, 8-9
program cataloging, 6-17
program {DLP) editor, 6-41
program editing and creating, 6-41
programming command

dispose ail , 6-42, 6-43

front panel execution, 6-44
programming command entry, external

keyboard, 5-41 '

protect data, 5-8
PRT MENU ON OFF, 6-73 .
pulsed RF .

using Option 105, 4-24
puise edge definition, 641
Pulse Param, 6-78
pulse parameters

clearing, 6-25

gate length, 6-33

PRI, 6-33, 641

pulse width, 6-33, 6-42

reference edge, 6-41

time gate utility, 6-73
pulse repetition interval, 4-25, 6-41
pulse width, 4-25, 6-42
PURGE AMP COR, 5-36, 6-73
PURGE LIMITS, 5-19, 5-21, 6-73
PWR SWP ON OFF, 6-74

Q
QP DET ON OFF, 6-3, 6-75
QPD OFFSET, 6-3, 6-75
QPD RST ON OFF, 6-3, 6-75
- QP GAIN ON OFF, 6-3, 6-75
QP X10 ON OFF, 6-75
quasi-peak
clearing data, 6-25
detector, 6-75
marker amplitude value, 6-6
measurement routine, 6-65
normal marker, 6-58
signal amplification, 6-75
Quasi Peak, 6-75
quasi-peak detection
use with Option 105, 4-23
quasi-peak detector and AM/FM demodulator
with speaker (Option 103}, 8-5

R

rack mount kit (Option 908}, 9-7
rack mount kit with handles (Option 909),
9-7
rack slide kit, 9-13
ratio
video bandwidth to resolution bandwidth,
6-92
real-time clock, 6-87
set date, 6-81
set time, 6-82
time and date display, 6-87
rear-panel battery information label, 2-21
rear-panel features, 2-5-7
RECALL, 2-2, 6-75
RECALL AMP COR, 6-76
recalling a display image from the memory
card, 5-14, 6-16
recalling a DLP from the memory card, 6-16
recalling amplitude correction factors from
analyzer memory, 5-8-9
recalling amplitude correction factors from
the memory card, 5-15
recalling a program from the memory card,
5-16
recalling a state from analyzer memory, 5-6
recalling a state from the memory card,
5-13, 6-17
recalling a trace from analyzer memory, 5-7,
6-62
recalling a trace from the memory card,
5-13-14, 6-17
recalling {imit lines from analyzer memory,
5-8-9
recalling limit-line tables from the memory
card, 5-156
RECALL LIMIT, 6-76
reference connector, 1-8
reference detector
+10V, 6-4
—10V, 64
2V, 64
ground, 6-51
reference level, 6-76
reference level offset, 5-76
reflection calibration measurements, 4-17
REF LVL, 6-76
REF LVL OFFSET, 6-76
relative, limit line type, 6-53
remote command
dispose all, 6-42, 6-43
front panel execution, 6-44
remote operation, 6-29
RES BW AUTO MAN, 6-77
resolution bandwidth, 6-77
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resolving signals, 3-2-5
resolution bandwidth coupling, 6-11
gate utility, 6-33
resolution bandwidths
optional, 9-6
resolution of marker counter, 6-28
RETURN, 6-77
return loss, measuring, 4-18
RF bridge, 9-8
RF limiters, 9-8
RF QUT 509, 2-4
RF OUT 750, 2-4
RPG knob, 2-8
RPG TITLE, 6-77
RS-232 cable, 5-13
RS-232 interface connector, 2-7
RS-232 (Option 023), 9-3

S

sales and service offices, 8-5
sample detection
use with Option 105, 4-23
sample detection mode, 6-36, 6-37
SAVE, 2-2, 6-78
SAVE AMP COR, 6-78
save currenf display, 6-37
save current state
memory card, 6-85
state register, 6-85
saved analyzer state, 6-62
SAVE EDIT, 6-78
SAVE LIMIT, 6-79
save lock on
MEM LOCKED, 6-59
saving a display image on the memory card,
5-14
saving a limit-line table into analyzer memory,
5-8
saving amplitude correction factors into
analyzer memory, 5-8
saving amplitude correction factors on the
memory card, 5-15
saving and recalling data from analyzer
memory, 5-6--9
saving and recalling data from the memory
card, 5-10-18
saving and recalling programs with a memory
card, 5-16
saving a program on the memeory card, 5-16
saving a state into analyzer memory, 5-6
saving a state on the memory card, b-12
saving a trace info analyzer memory, 5-7
saving a trace on the memory card, 5-13
saving DLPs from analyzer memory to card,
6-8 '
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saving key definitions from analyzer memory
to card, 6-8
saving limit-line tables on the memory card,
5-15
saving to a memory card, 6-89
saving to spectrum analyzer memory, 6-90
SAV LOCK ON OFF, 5-8, 6-77
scalar 50 transmission/reflection test set,
9-8
scalar measurements, 9-13
SCALE LOG LIN, 6-79
screen annotation, 2-10-12
on or off, 6-10
screen characters, 6-51, 6-61, 6-85, 6-04
screen data output, 6-30
screen graticule, 6-51
screen title, 6-24
characters, 6-5
clearing, 6-25
RPG TITLE, 6-77
screen title, using an external keyboard,
5-40
SECAM-L, 6-79
segment deletion, 6-35
SELECT 1 234, 6-79
SELECT AMPLITUD, 5-25, 5-37, 6-79
SELECT DLT AMPL, 5-25, 6-79
SELECT FREQ, 5-24, 5-37, 6-80
SELECT LWR AMPL, 5-25, 6-80
SELECT MID AMPL, 5-25, 6-80
SELECT POINT, 5-36, 6-80
SELECT PREFIX, 6-80
SELECT SEGMENT, 5-28, 6-80
SELECT TIME, 6-81
SELECT TYPE, 6-81
SELECT UPR AMPL, 5-25, 6-81
self-calibration routine '
CAL TRK GEN, 1-9
CAL YTF, 1-10
self-calibration routines, 1-8, 2-16-18
amplitude, 6-15
CAL, 6-16
correction factors, 6-15
frequency, 6-15
frequency and amplitude, 6-15
tracking generator, 6-16
sensitivity
spectrum analyzer, 3-15
serial polling, A-1
Service Cal, 6-2, 6-81
Service Diag, 6-2, 6-81
service documentation
Option 916, 9-7
service functions, 6-2
Service Cal, 6-2



Service Diag, 6-2 spectrum analyzer configuration

service options, 8-4 default, 6-34
service request, A-1 spectrum analyzer error messages, 8-8
clearing, A-1 spectrum analyzer mode, 6-71
service tag, 8-6 spectrum analyzer state recalled, 6-68
SET ATTN ERROR, 6-2, 6-81 speed
Set B&& W\ Printer, 6-81 data transmission, 6-13
Set Color printer, 6-81 spiit screen, 6-63
SET DATE, 6-81 SQUELCH, 4-14, 6-84
SET TIME, 6-82 SRC ATN MAN AUTO, 6-84
setting gate delay, 4-33 SRC PWR OFFSET, 6-84
setting gate length, 4-33 SRC PWR ON OFF, 4-8, 6-84
setting the amplitude, 2-13 SRC PWR STP SIZE, 6-84
setting the center frequency, 2-13 SRQ, A-1
setting the marker, 2-14 standard timebase, 6-15
setting the span, 2-13 start and stop frequencies, 6-66
setup START FREQ, 6-84
power measurement functions, 6-82 state of spectrum analyzer at power on, 6-68
printer, 6-73 state registers
SGL SWP, 6-82 locking, 6-77
shipping container, 8-6 STATE — CARD, 6-85
SHOW OPTIONS, 6-82 STATE — INTRNL, 6-85
signal comparison, 3-12 status byte, A-1
SIGNAL ID, 6-82 status byte definition, A-1
signal peak step keys, 2-3, 2-8
highest, 6-83 step size, center frequency, 6-23
signal tracking, 3-7, 6-66. See also marker step-size coupling, 6-11
tracking stimulus-response measurements, 4-7
SINGLE FFT, 6-83 stimulus response mode, 6-86
SINGLE MEAS, 6-83 STOP FREQ, 6-85
single sweep, 6-82, 6-85 stop frequency, fit, 6-45H
SLOPE, 5-2b, 6-83 store correction factors, 6-15
softkey label, 2-1 storing
softkey locations, 7-1 display, 6-37
softkey overview, 2-12 ~ storing the correction factors
softkeys, 2-1 CAL STORE, 1-9
source power, 6-84 STOR PWR ON UNITS, 6-2, 6-85
space STP GAIN ZEROC, 6-3, 6-85
character, 6-94 STUVWX, 6-85
span subtract display line from trace B, 6-12
0 Hz, 6-94 subtract trace B from A, 6-5
LAST SPAN, 6-53 SWEEP, 6-85
window zone, 6-85 sweep control
SPAN, 2-1, 2-13, 6-83 continuous, 6-85
SPAN ZOOM, 3-9, 6-83 single, 6-82, 6-85
speaker, AM/FM demodulator SWEEP CONT SGL, 6-85
and guasi-peak detector (Option 103), 8-6 SWEEP DELAY
(Option 102), 9-b6 gate utility, 6-86
SPEAKER ON OFF, 6-83 sweep modes, 2-10, 2-11
spectral density _ SWEEP OUTPUT, 2-7
channel power, 6-25 SWEEP RAMP, 6-3, 6-86
SPECTRUM ANALYZER, 6-83 sweep time, 6-86
spectrum analyzer attenuator, 6-11 sweep time coupling, 6-11
spectrum analyzer auto-coupled sweep time, gate utility, 6-38
6-86 SWEEP TIME DAC, 6-3, 6-86
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SWEEP+TUNE OUTPUT, 2-6
sweep + tune output (Option 009), 9-2
switch trace A and B, 6-5

SWP CPLG SR 8A, 4-9, 6-86

SWP TIME AUTO MAN, 6-86
synchronization constants, 6-35
SYNC NRM NTSC, 6-86

SYNC NRM PAL, 6-87

T

tabie
of markers, 6-60
table of amplitude correction factors, 6-8
table of signal peaks, 6-67
TABLE ADL NRM, 6-87
temperature conditions, 1-8
fest set
50Q transmission/reflection, 9-8
scalar 500 transmission/reflection, 9-8
TG UNLVL message, 4-12
ThinkJet Printer mode switch settings, 1-11
third order intercept measurement, 4-38,
6-88
third-order intermodulation distortion, 3-23
third order intermodulation measurement,
4-41
verification of, 4-42
THRESHLD ON OFF, 6-87
threshold line, 6-87
timebase verification, 6-92
Time Date, 6-87 .
TIMEDATE ON OFF, 6-88
time domain window
definitions, 6-36
date utility, 6-35
time gate
definition of, 6-35
delay, 6-49
faster sweep times: Option 101, 4-22
gate on/off, 6-49
length, 6-48
triggering, 6-48
using the gate utility, 4-19
time-gated speectrum analysis (Option 105},
8-5
time-gated spectrum analyzer capability
operation, 4-22
time gate utility, 6-60
coupling, 6-35
delay sweep, 6-86
done, 6-38
entering, 6-48
exit, 6-44
marker on, 6-58
pulse parameters, 6-73
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use of, 4-19
time window
resclution bandwidth, 6-87
sweep time, 6-87
TOI ON OFF, 4-41, 6-88
trace
blank trace A, 6-13
blank trace B, 6-14
blank trace C, 6-14
clear write trace A, 6-26
clear write trace B, 6-27
clear write trace C, 6-28
move trace B into C, 6-12
A <—>B, 656
A-B — A, 65
A—C 65
B-DL — B, 6-12
view mode, 6-93
TRACE, 6-88
trace A
maximum hold, 6-58
TRACE A, 6-88
TRACE A B C, 6-88
trace B
maximum hold, 6-58
TRACE B, 6-88
trace C
minimum hold, 6-59
TRACE C, 6-88
trace modes, 2-10, 2-11
trace registers
locking, 6-77
Trace — Card, 6-89
Trace — Intml, 6-90
Track Gen, 4-8, 6-90
tracking generator, 6-00
external leveling input, 2-5
frequency adjustment, 6-55
internal/external leveling, 6-7, 6-8
normalization, 4-11
operation, 4-7
output, 2-4
output power, 6-84
peak response, 6-80
power sweep, 6-74
power sweep range, 6-84
self-calibration, 6-16
self-calibration routine, 1-9, 2-17
source attenuator, 6-84
source power offset, 6-84
source power step size, 6-84
stimulus-response, 4-7
warm-up time, 2-17
tracking generator 504 (Option 010}, 8-3
tracking generator 750 (Option (11), 8-3



tracking generator self-calibration routine,
1-9
tracking generator un}eveled condition, 4-12
tracking peak
automatic adjustment, 4-10
manual adjustment, 4-10
TRACKING PEAK, 4-10, 6-90
tracking unstable signals, 3-9
transient limiter, 98-8
transit case, 9-14
TRIG, 6-80
trigger, 6-80
external, 6-44
free run, 6-47
line, 6-H4
video, 6-83
triggering
“EDGE POL. POS NEG, 6-38
gate: edge or level, 6-48
gate utility, 6-38
triggering on a selected line, video ;ncture
field, 4-15
trigger modes, 2-10, 2-11
TRIG MKR ON OFF, 6-80
TRMATH command, 6-21
turning off markers, 6-57
turning off the FFT function, 6-4b
turning off windows display, 6-93
turning on the analyzer for the first time,
1-8
turn off active function, 2-8
TV LINE #, 6-91
TV Standard, 6-91
TVSTND, 4-16
TV SYNC NEG POS, 6-91
TV sync trigger capability/fast time-domain
sweeps/AM/FM demodulator (Option
301), 9-6
TV sync trigger carcultry {Option: 102), 9-5
TV trig
even field, 6-91
NTSC video format, 6-62
odd field, 6-91
PAL-M video format, 6-65
PAL video format, 6-64
“SECAM-L video format, 6-79
TV line number, 6-91
TV Standard, 6-91
TV sync, 6-91
vertical intervat, 6-91
TV TRIG, 4-15, 6-01
TV TRIG EVEN FLD, 4-15, 6-91
TV triggering, 4-15
TV TRIG ODD FLD, 6-91
TV TRIG OUTPUT, 2-5

TV TRIG VERT INT, 6-91

T WINDOW RES BW, 6-87

T WINDOW SWP TIME, 6-87
two display windows, 6-63
type of limit line, 6-81

U

underscore
character, 6-94
unit key pressed, A-1
units, ampiitude, 6-8
universal HP-IB service request, A-1
unleveled condition, tracking generator,
4-12
UPDATE TIMEFREQ, 6-91
upper and lower limit line, 5-23
upper and lower limit lines, 5-27
editing, 6-40 -
upper limit line, 5-22
user-created error messages, 8-9
iJser Menus, 6-92
using limit-line functions, 5-18
using the GATE CTL EDGE LV, 4-38
using the level gate confrol, 4-38
using the self-calibration routines with Option -
105, 4-35

Vv
Vv, 6-92
variable cataloging, 6-17
VBW/RBW RATIO, 6-92
verification manuai
see Calibration Guide, 9-7
VERIFY TIMEBASE, 6-92
vertical signal positioning, 6-33
VHS video output, 6-86
VID AVG ON OFF, 602
VID BW AUTO MAN, 6-92
VIDEO, 6-93
video averaging, 3-18, 6-92
video bandwidth, 6-92
video bandwidth coupling, 6-11
gate utility, 6-33
video bandwidth to reselution bandwidth
ratio, 6-92
video picture field
triggering on a selected line, 4-15
VIEW A, 6-83
VIEW B, 6-93
VIEW (, 6-93
VOL-INTEN, 2-3
VOLTAGE SELECTOR, 2-6
voltage selector switch, 1-4
Volts, 6-93
volume control, 2-3
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W
W, 6-93
warm-up, 1-8
warm-up time, 2-16
warranty, 8-4
Watts, 6-93
when self-calibration is needed, 2-18
windows
NEXT, 6-61
ON, 6-63
switching between, 6-61
switching time and frequency windows,
6-01
using, 5-31-32
Z00M, 6-95
windows keys, 2-3
WINDOWS OFF, 6-93
write-protect switch, 2-20
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X
X FINE TUNE DAC, 6-3, 6-93

Y

YTF DRIVER, 6-3, 6-93

YTT seif-calibration routine, 1-10, 2-18
YTF slope and offset adjustment, 6-16
YTF SPAN, 6-3, 6-94

YTF TUNE COARSE, 6-3, 6-94

YTF TUNE FINE, 6-3, 6-94

YZ_# Spe Clear, 6-94

Z
ZERO MARKER, 6-04

© ZERO SPAN, 3-7, 6-04

ZONE CENTER, 6-94

~ ZONE PK LEFT, 6-95

ZONE PK RIGHT, 6-95
ZONE SPAN, 6-95
ZO0OM, 6-95

zooming a window, 6-95



