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HP 8590A Documentation Description

Manuals shipped with your instrument:

Installation Manual Y

HP Part Number 08590-50003 T

v Tells you how to install the
spectrum analyzer

= Tells you what to do in case
of a failure

Operating Manual

HP Part Number 08590-90005

= Tells you how to make measure-
ments with your spectrum analyzer

* Describes analyzer features

thir_)ns: HEWLETT-PACKARD

Support Manual (Option 915)

HP Part Number 08590-90008

» Describes troubleshooting and
repair of the analyzer

Programming Manuals

HP Part Numbers:
HP-IB 08520-90011 (Option 021)
HP-IL 08590-90013 (Option 022}
RS-232 08590-90015 (Option 023)

= Describes analyzer operation via a
remote controller (computer)
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How to Use This Manual

Where to Start

1f you have not configured your spectrum analyzer in
your computer system, first read Chapter 1, “Preparation
for Use.” This chapter tells you how to set up your
computer/spectrum analyzer system.

If you are familiar with spectrum analyzer programming
and wish to find the description of a programming
command, turn to Chapter 4, “Programming
Commands.”

If you are not familiar with spectrum analyzer
programming:

Tarn to Chapter 2, “Programming Fundamentals.” This
chapter introduces spectrum analyzer programming by
leading you through a simple spectrum analyzer
measurement.

After you've successfully made your first measurement
{or if you are experienced in remote operation of the
spectrum analyzer), you may turn to Chapter 3, .
“Advanced Programming” which demonstrates advanced

programming techniques. Or, if you begin writing your

own programs, turn to Chapter 4, “Programming
Commands” for command descriptions.
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Manual Terms and Conventions

Words in this manual that appear in [brackets] refer to
softkeys that appear on the analyzer screen. Keys that
appear on the front panel of the instrument appear

(vt

Printing History

Each new edition of this manual incorporates all material
updated since the previous edition. Manual change
sheets may be issued between editions, allowing you to
correct or insert information in the current edition.

The manual part number changes only when a new
edition is published. Minor corrections or additions may
be made as the manual is reprinted between editions.

Part Number 08590-90011
First Printing September 1986
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‘Chapter 1

Preparation for Use
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What You’'ll Learn in This Chapter

This chapter tells you how fo connect a computer to your

‘HP 85%0A Spectrum Analyzer with the Hewlett-Packard -

Interface Bus (HP-IB). The first part of this chapter
describes the HP-IB system. The remainder of the chapter
contains instructions on connecting specific computers to
your spectrum analyzer.

introducing the Hewlett-Packard
Interface Bus

Your HP 8590A has an HP-IB connector on the rear
panel, as shown in Figure 1-1.

DESIGWE D FOR

SYSTEMS

~ Figure 1-1

1.' 1‘ N "‘ _.
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The HP-IB system utilizes a party-line bus structure.
Devices such as the spectrum analyzer are connected on ;
the party line with HP-IB cables. A computer gives orders
(or instructions) and is the “controller.” The spectrum
analyzer takes orders and is the “listener.” The analyzer
can also transmit data over the party line. Devices that
transmit data back to the computer are “talkers.” :

Preparation

Each device on the party line has an address. Device
addresses are used by the controller to specify who talks
and who listens. A device's address is usually set at

factory. R

Connecting Your Analyzer to
Computer S

However, the steps required to connect your sp|
analyzer to a specific computer will dependup
computer you are using. Before turning *

connection instructions for your computei;pleas
the following general information: - e
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Configuring Your Computer System

Every computer system has a specific configuration, or
set of components. Your system configuration might
include a printer, external disc drive, or plotter.
Whenever you add another piece of equipment—for
example your spectrum analyzer——you may need tc
configure your computer system so that the computer
will know where and how tc send information to the
newly added device.

Some computers do riot require any configuring when a
spectrum analyzer is connected: others require a simple
modification. The most common modification is changing
the configuration information stored on the computer's
operating system disc. A few computers require the
insertion of an add-on board or “card.” Step-by-step
configuration instructions are provided in this chapter for
several computers.

The Test Program

To test the system configuration, a simple test program is
provided for each computer listed. After you have
connected your computer and analyzer, you should enter
and run the fest progfam on your computer to make sure
it is sending instructions to the analyzer through the
interface cable. If the interface is working and the
program is entered correctly, the analyzer wili display a
statement when vou run the program.

%f‘."
o
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Preparation

All of the test programs in this chapter are written using
the BASIC language of the computer under considera-
tion. If you have never entered or run a BASIC program,
refer to your computer documentation to learn how.

Computer/Analyzer Interconnections

This manual contains interconnection instructions for an
HP 200 Series computer, an HI 300 Series computer, and
the HP Vectra computer (with an HP-IB interface). If your
computer is not listed and it supports an HP-IB interface,
there is a good possibility that it can be connected to the
HP 8590A. Consult your computer documentation to
determine how to connect external devices on the bus.

The listed computer and analyzer equipment includes the
minimurm components necessary to establish communi-
cation between your analyzer and computer. If you will
be using application software, check with your software
supplier for specific computer hardware and memory
requirements.

Note: Using an interface cable other than the one listed
with your computer’s interconnection instructions may
prevent proper communication between the analyzer and
computer.

Bl
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Interconnection Symptoms and
Solutions

This secton offers suggestions to help get your computer
and spectrum analyzer working as a system. The test
programs provided in the remainder of this chapter let
you know if the computer/analyzer interface is working
properly. If the test program does not run:

1. You may need to modify the program if the program
syntax is wrong for the computer. Refer to your
computer manual for correct BASIC syntax.

2. The program must be executed correctly. Refer to your
computer manual for help in executing programs.

If the test program runs on the computer, but the
analyzer does not respond:

1. Make sure the analyzer is turned on. If the analyzer
has power, the green indicator above the line switch
will light.

2. Make sure the interface cable is securely connected.
Check the interface cable for defects. Make sure the
correct cable is used.

3. The analyzer must have the correct address setting.
Press and [ANALYZER ADDRESS].

If you suspect your cbmputer is causing the problems,
check it by running a program that you know works.

If your system still has problems, contact your HF
salesperson. Your salesperson will be able to help solve
the problem or refer you to someone who can.
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HP Series 200 Personal Technical
Computer

Equipment

HP 9816, $826, or 9836
HP 85904 Spectrum Analyzer, Option 021
HP-IB Cable 10833A, B, C, D or equivalent

Interconnection Instructions
1. Connect the spectrum analyzer to the computer using

the HP-IB cable. Figure 1-2 shows an HP Model 9836
connected to the analyzer.

Figure 1-2
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2. Check the HP-IB address of the spectrum analyzer.
Press and [ANALYZER ADDRESS]. If
necessary, reset the address of the analyzer: press
(ConFig ), [ANALYZER ADDRESS], {or
enter the appropriate address).

Test Program

To test the computer/analyzer interface, turn on your
computer and analyzer and follow the instructions below.

Your HP Series 200 computer may have either a soft-
loaded or built-in language systern. If your language
system is built-in, remove any discs from the drives and
press the power switch. A BASIC READY message
should appear and the computer is now ready for use.

If your language is soft-loaded, instali the BASIC
language disc into the proper drive. Turn the computer
power off and on and, after a few seconds, the

BASIC READY message will appear. The computer is now
ready for use.

Enter the following program and press on the
computer. If you need.-help entering and running the
program, refer to your computer and software
documentation,
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10 PRINTER IS 1

20 Analyzer=718

30 CLEAR Analyzer

40 OUTPUT Analyzer;"IP;SNGLS;"

50 DUTPUT Analyzery"CF 300MZ;TS:"

§0 OUTPUT Analyzer;"CF7:"

70 ENTER Analyzer;f

80 PRINT "CENTER FREQUENCY ="3;A;"Hz";

80 END

The program tells the analyzer o perform an instrument
preset and enter single sweep mode. Next, the program
sets the center frequency to 300 MHz and takes a sweep.
The program then queries the center frequency value and
the computer prints CENTER FREQUENCY = 3.8E+8 HZ.
The program shows that the computer is able to send
instructions to the analyzer and read information from

the analyzer.
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5 HP Series 300 Technical Computers
- Equipment
ad HP 985804, 985814, 98582A, or 98583A
HP 8590A Specirum Analyzer, Cption 021
= HP-IB cable 10833A, B, C, D or equivalent
3 Interconnection Instructions
= 1. Connect the spectrum analyzer to the computer using
_ the HP-IB cable as shown in Figure 1-3.
3
=
=
=
=
= .
Figure 1-3
=

o0

o

Sl
REE


https://www.manualsplus.com/

Preparation

- Check the HP-IB address of the spectrum analyzer.
Press and [ANALYZER ADDRESS]. If
necessary, reset the address

of the analyzer: press
(CONFIE), [ANALYZER ADD

RESS], (1), (3], or enter
the appropriate address.

Test Program

To test the computer/analyzer interface, follow the test
program instructions for HP Series 200 Computers.
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HP Vectra Personai Computer

A UL & O | L

Equipment

HP Vectra Personal Computer, Required
Option: HP 61062AA or 61062BA Interface and .
Command Library. ;
HP 85904 Spectrum Analyzer, Option 021
HP-IB cable 108334, B, C, D, or equivalent

L BT W R ] ]

Interconnection Instructions

1. Connect the Spectrum analyzer to the computer using

‘ the HP-IB cable as shown in Figure 14,

Figure 1-4
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Preparation

2. Check the HP-IB address of the spectrum analyzer,
Press and [ANALYZER ADDRESS]. If
necessary, reset the address of the analyzer: press

~ (conFE ], {ANALYZER ADDRESS], (1), (&), or enter
the apprepriate address.

3. Load BASIC in your computer. All instruments on the
interface bus should be on when you load software in
the computer.

Test Program

Before you test the computer/analyzer interface: you
must load a “setup file” that allows your program to call
subroutine files that are in the HP 61062 Command
Library. *

If you are using Interpretive BASIC on the HP Vectra PC,
this setup file is called “SETUF.BAS”. You must include
the programming code in the SETUPBAS file at the
beginning of your test program.

The SETUP.BAS file is described in detail in the “HP-IB
Command Library for MS-DOS” Manual. The command
library described in this manual is a series of subroutines
that let you control HP-IB instruments with personal
computers such as the HP Vecira PC, the HP
Touchscreen family (150 Series) PCs, and the IBM
PC/XT/AT (and compatible) computers,

7
i
Bt
iy
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The following computers use the BASIC language
specified below:

» HP Vectra PC uses Vectra BASIC {HP 45952A). The MS

BASIC Interpreter (HP 351904) is compatible with
Vectra BASIC.

* HP Series 150 computers use GW BASIC (HP 454504)

* IBM (or compatible) computers use BASICA version 2.0
or later. ‘

To test the interface: from BASIC, load SETUPBAS by
typing:

LOAD “SETUP™

Generally, lines 1 through 999 are reserved for the
SETUF.BAS file information. The test program should
begin after line 1000.

uoperedax
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1010 OPTION BASE 1

1020 MAX,ELEMENTS = 20

1030 DIM READINGS(MAX.ELEMENTS)

1040 CODES$S = SPACE$(S0)

1050 ANALYZER = 718

1060 CALL [OCLEARCANARLYZER)

1070 CODES$ = "IP3;SNGLS;CF 300MZ;TS:"

1080 LENGTH = LEN (CODESS)

1090 CALL I0OUTPUTSCANALYZER,CODESS$,LENGTH)
1140 COBES$ = “CF?;"

1110 LENGTH = LEN(CODESS)

1120 CALL IOOUTPUTS(ANALYZER,CDDESS.LENGTH)
1130 CALL TOENTERC(ANALYZER,A)

1140 PRINT "CENTER FREQUENCY = ";a;"Hz™,
1150 END

When you have entered the program, type:

SAVE "PROGRAM

When you are ready to run the program, make sure the ‘
analyzer is on, and type: .

RUN

Watch the display on the spectrum analyzer. The
program tells the analyzer to perform an instrument
preset, enter single sweep mode, set the center frequency
to 300 MHz, and take a sweep. The program then queries
the center frequency value and the computer prints
CENTER FREQUENCY = 3.8E+8 HZ. The program shows
that the computer is able to send instructions to the
analyzer and read information from the analyzer.
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What You’ll Learn in This Chapter

This chapter introduces spectrum analyzer programming.
The first section of this chapter helps you write your first
spectrum analyzer program and introduces programming
fundamentals. The second section shows how to get data
out of the spectrum analyzer. A summary at the end of
this chapter reviews the programming guidelines
introduced.

If the computer is not connected to the analyzer, follow
the instructions in Chapter 1, “Preparation for Use.”

Note: All programming examnples in this chapter are
written in HP BASIC 4.0, using an HP Series 200
Computer. To best understand this chapter, a general
knowledge of the BASIC language is recommended.
(Refer to your software documentation manuals.) For
reference, Chapter 4 of this manual presents spectrum
anaiyzer commands alphabetically.

Writing Your First Program

When the analyzer has been connected to a computer via
the FIP-IB cable, the computer can be used to send
instructions to the anailyzer. These instructions tell the
analyzer such things as the frequency span, fhe
resolution bandwidth, and the sweep mode. If 2 properly
selected sequence of instructions is sent to the analyzer, a
measurement is made. Sequences of coded instructions
are called programs.

s[ejusepuny
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Composing the Program

Most spectrum analyzer programs contain several
common statements that address the spectrum analyzer,
preset it, and selfect its sweep mode. As an example, we
will write a short program that executes only these
common statements.

The first line of our program assigns a variable called
“Analyzer” to our spectrum analyzer at address 718. This
instruction is followed by the HP BASIC “CLEAR”
command, which resets the analyzer on the HP-IB. With
these two program lines, we have set up a dear
communication path between the computer and the
analyzer.

The thixd line of our program introduces the Instrument
Preset (IP) command, which correspends to the
key on the spectrum analyzer. The IP command sets all
of the analog parameters of the spectrum analyzer to
known values and provides a good starting point for
every measurement. (All manual functions on the
spectrum analyzer have corresponding programming
commands. As you continue programming, you will
learn the command names that correspond to the front-
panel keys and softkeys.)

The fourth line of our program activates single-sweep
mode. Most remotely controlled measurements require
conirol of the sweep. Once SNGLS has activated the
single-sweep mode, take sweep (I5) starts and completes
one full sweep. TS maintains absolute control over the
sweep, which is necessary for accurate computer data
transfer and reduced program execution fime.

2-2
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Before we end the program, we return the spectrum
analyzer to front-panel control with the “LOCAL 7*
command. The “LOCAL” command corresponds to the
key on the front panel of the analyzer.

Finally, in the sixth line, we end the program with the
“END” command. (If you forget to include the END
command, the computer will give an error message.)

The finished program is shown below. Note the
quotation marks that contain spectrum analyzer
commands in each line. All spectrum analyzer commands
must be contained in quotation marks. Also note the
semicolons at the end of each line. Semicolons are
inserted at the end of each set of analyzer commands
(within the quotes). Using semicolons makes programs
easier to read, prevents command misinterpretation, and
is recommended by IEEE Standard 728.

10 Analyzer=718

20 CLEAR Analyzer

30 QUTPUT Analyzer;“ip;"

40 OUTPUT Analyzer;"SNGLS;TS:®
50 LDCAL 7

60 END

Enter the program, press on the computer, and
watch the spectrum analyzer as it completes each
instruction.

s[eju Bllli?p un,g
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Fundamentals

|

Modifying the Program

Remote operation of the spectrum analyzer is similar to
manual operation. Remote measurements are executed by
commands that correspond to the front-panel keys and
softkeys.

The first chapter in the HP 859CA Operating Manual
shows you how to make a simple measurement using the

.calibration signal. We can add instructions to our

program so that it will make the same measurement.
(Since the manual process closely resembles that of the

program, you may want to review “Making Your First
Measurement” in the Operating Manual.)

By inserting a few lines into the initial program, we can
set functions such as the center frequency and span, and
we can activate a marker to find a signal’s frequency and
amplitude.

First, we can set the center frequency to 300 MHz. The
CF commard cerrespends to the [CENTER FREQ) softkey
on the analyzer. (All spectrum analyzer commands, such
as CE are described in Chapter 4.) Insert the following
program line between lines 40 and 50:

41 DUTPUT Analyzer;"CF 300MZ;"

Next, we set the span to 200 MHz with the SP command.
Add the foliowing programming line:

42 OUTPUT Analyzer;™SP 200M2Z;"

2-4
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Since we are controlling the sweep, we must update the
spectram analyzer display screén with the following
program line:

43 QUTPUT ﬁnglyzer;"TS;"

When the program is run, the analyzer will take one full
sweep before executing the next line. This changes the
center frequency to 300 MHz and the span to 200 MHz.
Last, we place a marker at the highest peak on the trace,
Enter the following line: .

44 OUTPUT Analyzer;"MKPK HI "
The finished program is shown below:

10 Analyzer=718

20 CLEAR Analyzer

30 DUTPUT Analyzer;"IP;"

40 QUTPUT ﬁnalyzer;"SNGLS;TS;“
41 DUTPUT Analyzer;"oF 300mz;n
42 OUTPUT Analyzer;vsp 200mz,n
43 DUTPUT Analyzer;"TS;"

44 QUTPUT Analyzer;"MKPK HI:n
S0 LOCAL 7

&0 END _

Run the program to make the measurement. Watch the
Spectrum analyzer as it completes each instruction.
-Notice that the program executes the instructions faster
than is possible from the front panel.

wepun,y
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Fundamentals-

When a certain measurement is repeated often, a
computer program can save time. In addition, the
computer will be less likely to make an error than an
operator manually entering the same instructions through
the front panel.

Enhancing the Prqgrafn with Variables

In the last program, specific center frequency and span
values were set. By modifying the program, we can cause g?
different values to be set each time the program is run.

Three modifications are made fo the previous program in g
order to include center frequency and span variables. B
irst, using the HP BASIC “REAL” command, we define I
two variables, Center_freq and Span. These variables will #
=

be used to store the frequency and span parameters that
will be sent to the analyzer. (See line 20 in the program.)

Second, using the HP BASIC “INPUT” command, we ask
the computer operator to enter the desired centéer
frequency and span. The center frequency and span
values are entered on the computer. Since the
measurement units will be entered by the program, the
operator does not enter them on the computer. (See lines
70 to 140.)

Third, we modify the output parameter statements so
that the values stored in the Center_freq and Span
variables are sent to the analyzer. (See lines 130 to 140.)
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A sweep is taken after the Parameters are sent to the
f analyzer to ensure that the analyzer screen is updated

before the marker is placed on the highest signal peak. In
| the following program, the “ aliows the words that

follow to be ignored by the computer. Thus, they serve
| as comments in the program.

| 10 !FILE: "VAR1Q"

’ 20 REAL Center_freq,Span !define the variables
30 fnalyzer=718

‘ 40 CLEAR Analyzer

50 0OUTPUT Analyzer;"IP;SNGLS;TS;"

60 lask for the desired center frequency:

70 INPUT "CENTER FREGUENCY(MHZ)?“,Center_freq
80 lask for the desired 5pen:

30 INPUT "SPAN{MHz)?", Span

100 !send the center freguency and span to the
10 lanalyzer and take 2 sweep to updete the
"20 lanalyzer screen:

130 OUTPUT Analyzer;"CF ”;Centerufreq;"MZ;"

140 QUTPUT Analyzer;"Sp ":Span;'mz;"

130 OUTPUT Analyzer;"TS;®

160 !find the signa!l peak with peak search:

174 OUTPUT Analyzer;"MKPK HI;"»

180 LOCAL 7 ‘
190 END

spejuawepUN
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Fundamentals .

Getting Information from the Analyzer

The first part of this chapter demonstrated techniques for
setting spectrum analyzer parameters. This section will
demonstrate a technique for getting informason out of
the analyzer.

In our second program (earlier in this chapter), we placed
a marker at the highest peak on a trace. The value of the
marker could be read from the upperright corner of the
analyzer.

If we add some commands to that program, we can read
the values of the marker from the computer.

First, using the HP BASIC “REAL” command, we define
two variables, Amp_marker and Freg_marker. These
variables will be used to store the amplitude and
frequency values of the marker. (See line 20.)

Second, we set the output format of the spectrum
analyzer for real numbers with the analyzer’s trace data
format (TDF) command. (See line 70.) As in our original

program, we set the center frequency and span values. A

sweep is taken and the marker is placed on the trace.
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Then, we ask the analyzer for the amplitude value of the
marker. We have the analyzer send the marker amplitude ‘
value to the computer. We also ask the analyzer for the

frequency value of the marker, and we have the analyzer ’

send the marker frequency value to the computer. (See .
lines 100 through 230.)

Finally, we print the values on the computer screen:

"THE SIGNAL PEAK IS ... dBm AT ... MHz"

Before we end the program, we return the spectrum
analyzer to continuous sweep mode and Iocal control.

A SR WA A LA RN WVRF LR L

s[ejudwepuny

The modified program is shown on the next page:
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10
20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
250
270
280
230
300

YFILE: "MKR™
REAL Amp_marker,freq_marker !define varighles
Analyzer=718 '
QUTPUT Analyzer;"I1P;"
'set the outpul format of the analyzer for
‘real numbers;
OUTPUT Analyzer;"TDF P;*
!set ihe analyzer parameters:
GUTPUT Analyzer;"SNGLS;®
QUTPUT Analyzer;"CF 300MZ;"
CUTPUT Analyzer;"SP 200MZy™
GUTPUT Analyzer;"75;™
CUTPUT Analyzer;"MKPK HI;"
Yask the analyzer for the marker’s
lamplitude walye:
OUTPUT Analyzer;"MKA?;"
!'send the amplitude value to the computer:
ENTER Analyzer;ﬁmp_marker
'ask ihe apelyzer for the marker’s
!frequency value:
QUTPUT Analyzer;"MKF?;"
!send the frequency value to the computer:
ENTER Analyzer;Freq_merker :
'print the amplitude and frequency:
PRINT "THE SIGNAL PEAK IS ";Amp_marker;
PRINT “ dBm AT ";Freg_marker/1 . E+63"™ MHz"
!set the analyzer to continuous sweep mode:
CUTPUT Analyzer;"CONTS;®
LCCAL 7
END
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] Programming Guidelines

1. Perform the measurement manua]ly,
! the sequence of functions used.

keeping track of

2. In the writfen Program, execute an instrument preset
and set single sweep mode before setting other
Spectrum analyzer functions.

3. Use variables for function values. List variables at the
beginning of the program.

4. Activate Spectrum anal
Place quotation marks
commands. Separate o

er functions in logical order,
around spectrum analyzer
ommands with semicolons.
5. After setting analyzer functions, execute a take swee
reading data or activating markers.

6. Use the “1" to include comment lines in the program.

"t Ak B 2D
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Chapter 3
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What You’ll Learn in This Chapter

This chapter demonstrates advanced programuming
techniques. In the first section, traces are read from the
specirum analyzer and saved with the computer. In the
second section, spectrum analyzer states are saved with
the computer, and then the states are Placed back into
the spectrum analyzer. In the last section, a harmonic
distortion program illustrates programming techniques
used to develop spectrum analyzer measurements.

Many of the programminé suggestions discussed in
Chapter 2, “Programming Fundamentals,” have been
incorporated into the programs in this chapter.

Note: All programming examples in this chapter are
written in HP BASIC 4.0, using an HP Series 200
Computer. To best understand this chapter, a general
knowledge of the BASIC language is recommended.
(Refer to your software documentation manuals.) Chapter
4 of this manual, "Programming Commands,” defines
analyzer commands alphabetically.

payueApy
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Controlling Trace Data With a
Computer

The spectrumm analyzer reserves an area in its memory,
called an array, for trace information. Whenever a trace is
swept, the analyzer updates the array with new data.
Two separate traces may be alternately swept, trace A
and trace B.

Using sample programs, this section shows you how to
ead frace data and store the data with your computer.

Reading Trace Data

The following program, which has been annotated with
comments, reads a trace from the HP 85904 Spectrum
Analyzer and stores the trace data in a variable.

Trace data can be read with the computer by making
three changes to the program built in Chapter 2. First, we
will modify the program to create a 401-point trace array,
called “Trace_a,” in which the trace data wilt be stored.
Second, the program will use the TRA command to
request frace A data. (The MKA and MKF commands are
deleted from the criginal program.} Third, we will have
the analyzer send the trace A data into the Trace_a
variable.

The new program is shown on the following page.

32
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10
20
30
40
50
g0
70
80
90
100
150
120
130
140
150
160
170
180
190
200
210
220
230
240

IFILE: "RTRACE"
lereate a 401 point trace array:
REAL Trace_a(1:401%3
Analyzer=718
QUTPUT Analyzer;"IP;"
tset the.ouiput format of the analyzer for
lrezl numbers:
QUTPUT Analyzer;"TDF P3"
lz=et the analyzer paramelers:
OUTPUT Analyzer;"SNGLS;"
QUTPUT Analyzer;"CF 300MZ;"
DUTPUT Analyzer;"SP 200MZ;"
DUTPUT Analyzer;"T5;"
DUTPUT Analyzer;"MKPK HIs"
Imove .peak to center of analyzer screen:
GUTPUT Analyzer;"MKCF;"
QUTPUT. Analyzer;"T5;"
task the analyzer for irace date:
QUTPUT Amalyzer;"TRATY
isend the trace data to the computer:
ENTER AnslyzeriTrace_a(+)
QUTPUT Analyzer;"CONTS:"
LOCAL 7
END
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Saving Trace Data

The ‘race data in the previous program can be stored on
a computer disc by adding three lines.

First, using the “CREATE" command, we create an

empty file on the disc in which to store the trace. The file
is 13 records long. (To determine the number of records,
the 401-point trace is multiplied by & bytes per point, the
storage required for real numbers, and divided by 256
byies per record. The result is rounded fo the next largest

integer.)

Next, we assign an inputfoutput path to the file
“DATA _A.” Then we send the trace data to the file. (See
Jines 260 through 280.) Finally, in line 320, we close the

file.

The progran is shown o1 she following page. Lines 20
through 210 are identical to the previous programi.

Note: If a program containing the CREATE command I8
un twice, the computier will Teport an €rxor the second
time as the file will already exist. To prevent this error,
place an exclamation mark before the CREATE command
to “comment out” the line after the first run. (See line

240.)

m o E R R
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20

B0
70

30

100
110
120
130
140
150
160
170
180
120
200
210
22t
230
240
250
260
270
280
290
300
310
320
330

XTI UL VAR L UV LR

i

IV U VY

i\

10 !'FILE: "STRACE"

lcreate a 401 peint trace array:

30 REAL Trace_a(1:401)
40 Analyzer=718
E0 DUTPUT Analyzer;"IP3"

sei the output format of the analyzer for
Ireel numbers:

80 QUTPUT Analyzer;"TDF P;"

tset the analyzer parameters:
OUTPUT Analyzer;"SNGLS;"
OUTPUT Analyzer;"CF 300MZ "
QuTRUT Hnalyzer{"SP eoomMz;"
OUTPUT Analyzer;"T5;"
OUTPUT Anelyzer;"MKPK HI;"
Imove peak lo center of analyzer screen:
BUTPUT fAnalyzer;"NMKCF;"
QUTPUT Analyzer;"TS;“
task the analyzer for trace datea:
OUTPUT Analyzer;"TRA?;"
lsend the trace data te the computer:
ENTER ﬁnalyzer;Traceda(*)
igreate file to store trace
Ifile is 13 records long:
CREATE BDAT “DATA_A",13
lassign path for the files
ASSIGN @File TO "DATA_A"
lsend trace data io the file:
QUTPUT. @File;Trace_al+)
QUTPUT Analyzer;"CONTS;™
LocaL 7
lclose file:
ASSIGN @File TD *
END
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Reading Trace Data from a Computer Disc

If wew
analyzer f
process in
previously

in the variable Trace—a(").

First, in line 30, the program creates a 401-point trace
ne 60, the program assigns a path to the

array. Then, in li
in line 80, the program sends the trace

trace file. Finally,

data to the variable.

10
20
30
40
50
60
70
80
80

'FILE: "GTRACE™
lcreate a 401 point trace array:
REAL Trace_a(i:401)
lassign path to the file with the
ltrace in it:
AGSIGN @File TO “"DATA_A"
lenter trace inte variable Trace_a:
ENTER @File;Trace_als)
1close file: ,

100 ASSIGN @File TO #
110 ENDis+

ant to return the trace data back to the spectrum
or later viewing, we must work the “saving”
reverse. The following program reads a trace
stored on a computer disc and stores the trace
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Saving and Recalling Instrument
States

The spectrum analyzer’s control settings (or its “state”)
can be saved with a computer and retrieved later to
streamline test sequences or repeat manual
measurements. Control settings can be stored in one of
the nine state registers in the analyzer, in computer
memory, or on a computer disc.

The first program in this section demonsirates techniques
for saving an instrument state along with its current trace
A data with a computer. The second program
demonstrates how the state information and the trace
data is read from the computer and replaced in the
spectrum analyzer.

If vou wish to save states in the analyzer, see the
descriptions of the Save State (S5V) and Recall State (RC)
cormmands.

Saving the Analyzer’s State

The following program reads a trace from the spectrum
analyzer and stores it in a variable called Trace_a(*). The
state of the analyzer is stored in the variable
Learn_string$. These two variables are then saved in 2 file
called “STATE.” Finally, the file is stored on a disc.

Using the data stored in STATE, the spectrum analyzer
settings can be reset according to the saved state.
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Then, using the stored trace data, trace data can be
viewed on the analyzer screen.

Line 30 gives the dimensions of the learn string using the
HP BASIC “DIM" command. Learn strings for the HP
8590A require 114 bytes of storage space. {Also see the
Qutput Learn String (OL) command.)

When the trace and state data is sent from the analvzer
to the computer, it must be formatted. Lines 120 and 150
format the trace data with the HP BASIC “USING”
command. In the formatiing statement, “#” indicates the
statement is terminated when the last ENTER item is
terminated. {EQI and line-feed are item terminators, and
early termination will result in unpredictable behavior of
the analyzer) “W” specifies word format. “114A”
indicates-the size of the learn string.

Line 170 creates a file called “STATE” that is 4 records
long. (To determine the number of records for the
computer in our example, the 4C1-point trace is
multiplied by 2 bytes per point and the 114-byte learn
string is added to give 916 bytes total. This total is
divided by 256 bytes per record, resulting in 4 recerds.}

Note: As in the previous program, if the program
containing the CREATE command is run twice, the
computer will report an error the second time as the file
will already exist. To prevent this, place an exclamation
mark before the CREATE command to “comment out”
line 17¢ after the program has been run.

j%
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30
40
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70
80
90
100
110
120
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140
150
160
170
180
180
200
210
220
230
240
250
260

IFILE: “SSTATE™ )
'define 114 character siring:
DIM Learn_string$[114] ‘
ereate 401 point array to siore trace:
INTEGER Trace_z2(1:401)
Analyzer=718
set output foermat for two byte integers:
QUTRUT Analyzer;"TDF B;"
lask analyzer for trace date:
QUTFUT Analyzer;"TRA?;"
'send trace io,the computer:
ENTER Analyzer USING "#,W";Trace_a(+)
'get learnstiring from analyzer:
OUTPUT Anmalyzer;"DL;"

ENTER Anslyzer USING “#,1ﬂ4ﬁ";Learn_5tring$

‘create file to store itrace:
CREATE BDAT "STATE",4
lassign path ic the file:
ASSIGN @File TOD "STATE™
!send irace to the file:
OUTPUT @File;learn_string$,Trace_a(x)
Ireturn outpul fermat to defsult mode:
QUTPUT Analyzer;"TDF P;*
lclose file:
ASSIGN @File TO +
END
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Returning the Analyzer to its Former State

The following program reads a trace stored in the file
“STATE” and loads it into the variable Trace_a(*).

First, the settings of the spectrum analyzer in force when
the trace was stored are placed into the variable
Learn_string$. Then, previously stored trace data is
returned to the analyzer and the trace is viewed on the
analyzer screen. Finally, line 220 uses the HP BASIC
“USING” comand :o format the trace data.

¥
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20
30
49
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&0
70
80
g0
100
110
120
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140
150
160
170
180
140
200
210
229
230
240
250
260
2710

IFTLE: “PSTATE"
'define 114 character string:
DIM Learn_string$[114]
Yereate 401 point array to stere trace:
INTEGER Trace_=(1:401)
Analyzer=718
fassign path to the file:
RESIGN @File TO “STATE™
'get values for Learn_strings
land Trace_a(*) fron disc:
ENTER @File;Learh_string$,Trace_a(*)
'send learnstring to analyzer:
ouTPUT Analyzer;"Ip DONE ;™
ENTER fnalyzer
QUTPUT Analyzer;Learn_string$
l5ai single sweep mode:
CUTPUT Analyzer;"SNGLS "
'prepare analyzer for & trace frop
'the computer:
DUTPUT Analyzer:"TRA AR
!send trace to the gnalyzer
QUTPUT Analyzer USING “#,N";BDE,Trace_a(*)
'view trace to see it was sent:
OUTPUT Analyzer;"VIEW TRA;"
Tclose file:
ASSIGN @File TO
END

' paaué{;pv =
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Measuring Harmonic Distortion

The harmonic distortion program presented here
llustrates how the spectrum analyzer can be directed by
a computer to make a complete measurement. Measuring
the percent of total harmonic distortion is tedious when
performed manually: it involves tuning to the
fundamental and to each harmonic of interest, recording
the amplitude of each signal, converting these amplitudes
to linear units (volts), and calculating the result from a
formula. The following program measures percent of total
harmonic distortion automatically, quickly, and

accurately.

The program operates as if we were to make the
measurement manually. The program prompts the
operator to connect a source to the spectrum analyzer RF
INFUT and enter the source frequency. It sets the
spectrum analyzer center frequency to the value of the
source, or fundamental, frequency. It measures and
records the frequency and amplitude of the fundamental,
then measures and records the amplitude of the second,
third, and fourth harmonics. These values are used to
compute percent of harmonic distortion. The percent of
harmonic distortion results, plus harmonic amplitudes in
dBc {decibels relative to the carrier), are displayed on the
computer screen. Extensive annetation has been added
(behind the exclamation points) to help you understand
the program.

If necessary, change the number of harmonics on line 80.
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What You’ll Learn in This Chapter

This chapter is a reference for the HP 8590A comumand
language. In this chapter are descriptions of each
comrnand recognized by the HP 8590A Spectrum
Analyzer. This chapter is a command dictionary:
commands are listed alphabetically.

To #ind a programming command which performs a
particular function, first refer to the Functional Index
(Table 4-5) where commands are categorized by function.
Once the desired command is found, refer to the
alphabetical listing.

If you are totally unfamiliar with spectrum analyzer
programming, do not start with this chapter. New
programmers should refer to Chapter 2, “Programming
Fundamentals.” ‘

This chaptér includes several reference tables as listed
below:

» Table 41 Command Syntex Summary
= Table 4-2 Syntax Elements Enclosed in Rectangles

» Table 4-3 Command Parameters .

Table 4-4 Summary of Command Compatibility
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Commands

Syntax Conventions

Command syntax is represented pictorially. Many
commands have identical syntax diagrams. Seven of the
most common diagrams are shown in Figures 4-1 through
4-7: these diagrams are referred to throughout the
remainder of Chapter 4.

Symbols in Syntax Diagrams
» Narrow ovals surround command names.

v Circles and wide ovals surround secondary keywords,
or special numbers and characters.

* Rectanglés contain the description of a syntax element
defined in Table 4-2. '

» Solid lines represent the recommended path.

r Semicolons are the recommended command
terminators. Sernicolons are inserted at the end of each
line and between spectrum analyzer commands. Using
semicolons makes programs easier to read, prevents
command misinterpretation, and is recommended by
1EEE Standard 728. Optional command terminators (line
feed, carriage return, space, and comma) can replace
semicolons as terminators in most instanges.
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Table 4-1. Command Syntax Summary

[ Command _| Syntax Diagram .
_ AMB Figure 4-4
AMBPL Figure 4-1
, APB Figure 4-1
ANNOT Figure 4-4
AT Figure 4-6
AUNITS See Command Description
AUTO See Command Description
‘ AXB Figure 4-1
. BLANK Figure 4-5
‘ . - i . BL Figure 4-1
CAL See Command Description
_ CF Figure 4-7
: ; CLRW Figure 4-5
CNE - Figure 4-1
CONTS Figure 4-1
DET See Command Description
: | DL Figure 4-6
' gt DONE Figure 4-1
- ' : DSPLY See Command Description
: — , EE Figure 4-1
' ' EX Figure 4-1
EM Figure 4-1
‘ FA Figure 4-7
FB Figure 4-7
® FFT See Comrand Description
™y : = FOFFSET See Command Description
) } o | GRAT Figure 4-4
g —
=
' S
U
46
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Table 4-1. Command Syntax Summary (continued)

Command Syntax Diagram
HD Figure 4-1
1D Figure 4-1
INZ See Command Description
P Figure 4-1
LG Figure 4-6
LN Figure 4-1
MA Figure 4-1
MDS See Command Description
MF Figure 4-1
MKA Figure 4-3
MKCF Figure 4-3
MKD Figure 4-7
MKF Figure 4-7
MEKMIN Figure 4-1
MEN Figure 4-7
MKNOQISE Figure 44
MKOFF See Command Description
MKPAUSE | Figure 4-3
MKPK See Command Description
MEPX Figure 4-6
MKRL Figure 4-1
MKSP Figure 4-1
MKSS Figure 4-1
MKTRACK | Figure 4-4
MKTYPE See Command Description
ML Figure 4-6
MXMH Figure 4-5
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Table 4-1, Command Syntax Summary (continued) &
P Command Syntax Diagram ' &
M4 Figure 4-7
' oL Figure 4-1 %
PA See Command Description
PD Figure 4-1 o
PEAKS See Command Description
. ' PLOT See Command Description [
PR See Command Desaiption
PRINT Figure 4-1 B
. ‘ FU Figure 4-1
. o RB Figure 4-7 ;
RC Figure 4-2 B
. REV Figure 4-1 .
: RL ' Figure 4-6 B
ROFFSET See Command Description B
RQS Figure 4-3 -
SNGLS Figure 4-1 !
. SP Figure 4-7 E
SRQ Figure 4-2
. 55 Figure 4-7 =
ST See Command Description
‘ sv Figure 4-2 B
TA Figure 4-1 )
TB Figure 4-1 B
' TDF See Command Description
TEXT See Command Description E
. TH Figure 4-6
I TITLE See Command Description o oo

Commands

e e

P e
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Tuble 4-1. Command Syntax Summary (continued)

X3 A8 35

Command Syntax Diagram
™ See Command Description
TRA/IRB See Cornmand Description
TS Figure 4-1
2 TWNDOW | See Command Description
VAVG See Command Description

VB Figure 4-7
VBR See Command Description

| VIEW Figure 4-5

AN AV AW \\J

By aw
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Table 4-2. Syntax Elements Enclosed in Rectangles

Element Descriptibn
A-Block Absolute block data field consisting
Data Field of #, A, Length, and Command List.

Average Length

Command List

Data Bytes
Delimiter
Detector Mode

I-Block
Data Field

Length

Integer representing maximum
number of sweeps executed for
computing average.

Alphanumeric character comprising
any spectrum analyzer command.
ASCTI characters 0 through 255

8-bit bytes representing command list.
String Delimiter 1 “$ % & " /: = @
Detection mode specifier. See
command description for DET.
Indefinite block data field consisting
of #, I, Command List, and END.
Two 8-bit bytes specifying length of
command list in A-Block Data Field,

in 8-bit bytes. The most significant
byte is first: MSB LSB.
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Table 4-2. Syntax Elements Enclosed Rectangles (continued)

Element Description
Measurement- | Alpha characters representing
Variable instrument identifiers, such as CF
Identifier - or MA.
Qutput Carriage-return/line-feed with End-or
Termination identify (EOI) asserted. |

P1X and P1Y Integer representing plotter }
dependent values that specify lower
left plotter dimension.

P2X and P2Y Integer representing plotter-
dependent vaiues that specify
upperright plotter dirmension.

String Delimiter || " $ % &' /: =@

Trace Element | Any element (point) of trace A, B, or
a user-defined trace.
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Tuble 4-3. Command Parameters
(Syntax Elements Enclosed in Circles)

Commands

Etement | Description
ALL all

AMP amplitude

AUTO | auto couple

B 8-bit byte

DB decibel (unit)

DEM absolute decibel milliwatt {unit)
DBMV | decibel millivolt

DBUV | decibel microvolt

DM absolute decibel milliwatt {unit)
EP pauses program for data entry from

front panel

EXT external

FIXED - | fixed

FREE free run

FROQ frequency

GHZ gigahertz (unit)

GZ gigahertz (unit)

HI highest

HZ hertz (unit)

KHZ kilohertz (unit)

KZ kilohertz {unif)

LINE line, as power line

MHEZ megahertz (uni)

MS millisecond (unit)

MV millivolts (unit)

MZ megahertz {unit}
12
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Table 4-3. Command Parameters
(Syntax Elements Enclosed in Circles) (continued)

Element Description

NH next highest

NL next left

NR next right

O output active. Returns the value of
the active function.

OFF turn function off

ON turn function on

PER period ‘

POS postive peak detection mode

PSN position

sC seconds (unit)

SMP sample detection mode

5P space

SWT sweep time

TRA trace A

TRB trace B

up increases the parameter one step size

uv microvolts (unit)

us microseconds {unit)

A%  volts (unit)

VID video

w word

returns a query response containing
the value or state of the associated
parameter. The query response is
followed by a carriage-return/
line-feed,



https://www.manualsplus.com/

e
q | Table 4-4. Summary of Compatible Commands &
i The alternzte commands (Alt. Comm.) listed in the &
‘ left-hand column are provided to allow for backward &
- compatibility with commands in the HP 8566A/B, =
| HP 8568A/8, and HP 71000 instruments. The equivalent &
HP 8590A commands are listed in the right-hand
column.
Alt. HP 8580A
Comm, Description Command
Al clear write trace A CLRW TRA. &
A2 | max hold trace A MXMH TRA '
A3 | store and view trace A VIEW TRA =
A4 | store and blank trace A BLANK TRA ,
BL |B-DL—B BML E
Bl | dear write trace B CLRW TRB
B2 | max hold trace B MOXMH TRB E
B3 store and view trace B VIEW TRB
B4 | store and blank trace B BLANK TRB g
CA | coupled input attenvation | AT AUTO
CR | coupled resolution bw RB AUTO B
CS | coupled step. size 55 AUTO
CT | coupled sweep time ST AUTO B
CV | coupled video bw VB AUTO
Cl1 |A-—Boff AMB OFF B
C2 ' A-Bon AMB ON i B
N i
i e

al

BB
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Tuble 4-4. Summary of Compatible Commands (continued)

Al HP 8590A
Comm, Description Command
EX exchange trace A and B AXB.
El peak search MKPK HI
E2 enter marker into center MKCF
frequency
E3 enter marker delta into MKSS
center frequency step size
E4 enter marker amplitude MKRL
" | into reference’level
KSA | dBm amplitude units AUNITS
KSB | dBmV amplitude units AUNITS
K5C | dBuV amplitude units AUNITS
KSD | Volt amplitude units AUNITS
KBE | screen title TITLE
KSG | video average on VAVG ON
KSH | video average off VAVG QFF
K&M | marker noise MKNQISE
K50 | marker value to span MKSP
KSZ | reference level offset ROFFSET
KS¢e [A+B—A APB
KSn | graticule on GRAT ON
KSm | graticule off GRAT OFF
KSo | annotation on ANNCT ON
KSp | annotaton off ANNOT OFF
LO display line off DL OFF

i
]
e
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Table 4-4. Summnary of Compatible Commands (continued)

Alt. HP 8590A
Comm. Description Command
MTO | marker track off MKTRACK OFF
MT1 | marker track on MKTRACK ON
M1 marker off MKOFF
M2 marker normal MKN
M3 marker delta MKD
01 output format TDF
o2 output format TDF
03 output format TDF
O4d output format TDF
SAVES | save state SV
S1 sweep continuous CONTS
S2 sweep single SNGLS
©TO thresheold off TH OFF
T1 trigger mode free run ™
T2 trigger mode line ™
T3 trigger mode external ™
T4 trigger mode video ™
416
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Table 4-5. Functional Index

mands by type or function. To find a programming
command which performs a particular function, first
refer to the index below. The command and a brief
definition are shown. Once the desired command is
found, refer to the alphabetical listing for further com-
mand definition. '

This functional index categorizes the HP 8590A com—w

Command | Description

Amplitude Commands

AT specifies input attenuation
AUNITS specifies amplitude units for
input, output, and display
INZ specifies input impedance
LG selects log scale
LN selects linear scale
MEKRL moves active marker to reference level
ML specifies mixer level
RL specifies reference level

ROFFSET specifies reference level offset

Bandwidth Commands

RB specifies resolution bandwidth
VB specifies video bandwidth
VBR specifies coupling ratio of video
L bandwidth and resolution bandwidth
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: Table 4-5. Functional Index {continued)

[ Command | Description
Calibration and Diagnostic Control
| caL calibrate
CINF confidence test

Coupling Control

AUTO recouples specified function or
recouples all functions

Display Commands

ANNOT turns annotation on or off: preset
condition is on
AUNITS specifies amplitude units for input,
output, and display
DL . specifies display line level in dBm
DSPLY writes the value of a varieble on the
analyzer screen
GRAT turns graticule on or off: preset
condjtion is on
HD hoilds or disables data entry and blanks
active function readout
LG- selects log scale
LN selects linear scale
TH specifies display threshold value
TITLE writes text string to the top line of the
| analyzer screen

iy
L
E
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Table 4-5. Functional Index {continued)

Command | ; Description
Frequency Commands
CE specifies center frequency
FA specifies start frequency
FB specifies stop frequency
FOFFSET specifies frequency offset
SP specifies frequency span
55 specifies center frequency step size
Graphics Commands
EM removes graphics from screen
TA draws vectors to specified x and y
positions
PD turns on beam to view vector
PR draws vector from last absolute position
‘ (plot relative)
PRINT prints screen data
PU turns off beam, blanking vector
TEXT writes text string to screen at current
pen position

TITLE writes text string to top line of

analyzer screen
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Tuble 4-5. Functional Index {continued)

Command

Description

Information and Service Diagnostic Commands

(B returns the HP model number of the
analyzer used (HP 8590A)

REV returns the analyzer revision number

RQS provides the decimal weighiing of
service request mask bits which are
enabled for service requests

SRQ sets service request
Input‘Output Commands

EE enables front-panel number entry

EK enables front-panel knob control

DONE sends a message to controller after

' preceding cormmands are executed

HD holds or disables data entry and
blanks active function readout

MA returns marker amplitude

MDS specifies measurement data size to byte
or word: preset condition is word

MF returns marker frequency

MKA specifies amplitude of active marker

MKF specifies frequency of active marker

OL returns learn string

RQS provides the decimal weighting of
gervice request mask bits which are
enabled for service requests

TA trace A output control

4-20
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Table 4-5. Functional Index (continued)

Command Description

8 trace B output control

TRA/TRB trace data input/output control

TDF selects trace data output format

T8 takes a sweep

Instrurnent State Commands

P instrument preset

RC recail state

sV save stdte

Marker Commands

MA returns marker amplitude

MEF returns marker frequency

MKA specifies amplitude of active marker,
returns maker amplitude value

MKCF enters marker frequency into center
frequency

MKD moves delta marker to specified
frequency

MKEF specifies frequency of active marker,
returns marker frequency for non-zero
span (or time in zero span)

MEMIN moves active marker to minimum signal
detected

MIN

moves active marker to specified
frequency (or time in zero span)

' 421
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/) | Table 4-5. Functional Index (continued)

1 Command _| Description i
MKNOISE | returns average value at marker,
normalized to 1 Hz bandwidth
MKOFF tummns off all markers or tuxns off active
marker '
MKPAUSE | pauses sweep at marker for duration of
specified delay time {in seconds)

&
L
B
E
MKPK moves active marker to maximum signal
detected @
> . MKPX specifies minimum excursicn for peak
identification: preset value is 6 dB B
MKRL moves active marker to reference level
MKSP moves marker delta frequency into span 3
MKSS | moves marker to center frequency step
size i 3
MKTRACK | turns signal track on or off )
MKTYTE specifies the marker type BT
M4 turns on marker Zoom ==
ﬁ Operator Eniry Commands | 5]
EE enables front panel data number eniry
BK enables front panel knob control B
HD holds or disebles entry and blanks active
function readout B
f Plotter/Printer Commands J
Y PLOT ’ plots screen data \ H
./ PRINT | prints screen data | £

'
|

]
b s
B

Commands
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Table 4-5. Fumctional Index (continued)

Command

| Description

Piotter/Printer Comrmands

CONTS
SNGLS

selects continuous-sweep mode
selects single-sweep mode
specifies sweep time

specifies trigger mode

takes a sweep

Synchronization Commands

DONE

takes a‘sweep
sends message to controller after

preceding commands are executed

Trace Commands

AUNITS
BLANK

CLRW
DET

FFT
PEAKS

TA

TB
TRA/TRB
TWNDOW
VIEW

specifies amplitude units for input,

output, and display

stores and blanks specified trace
register .
clear-writes specified trace register
specifies detection mode
initiates Fast Fourier Transform
specifies trace peaks

trace A output

trace B output

trace data input/output control
specifies trace window for FFT
views specified trace register

[ B
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Command Descriptions

This section is a command dictionary: commands are
listed alphabetically by their programming names. Each
command entry includes a command description and a
syntax diagram or a reference to one of the seven
common syntax diagrams shown in Figures 4-1 through
4-7 (at the beginning of this chapter).

To find a programming command which performs a
particular functior, first refer to the Functional Index in
the preceding pages (Table 4-5). The commands are
grouped by function. Once the desired command is
found, refer to this section for futher command definition
and syntax information.

Note: Most command descriptions provide an example
of command usage. The examples use an HP BASIC
“OUTPUT 718" output statement that sends the
commands inside the quote fieids to the analyzer. If you
are using a different computer or language, you will need
to substitute a different output statement in your
programs. To determine the appropriate output
statement, refer to the examples provided earlier in this
manual and to your computer documentation.
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AMB
Trace A Minus Trace B
Description: The AMB command subtracts trace B from

trace A, point by point, and sends the difference to
trace A.

Syntax: See Figure 4-4
Example: QUTPUT 718;"AMB ON:"

Note: The functions of the AMB and C2 commands and
the [A = B = Al softkey are identical.

AMBPL

Trace A Minus Trace B Plus Display Line
Description: The AMBPL command subtracts trace B
from trace A, point by point, adds the display line value

to the difference and sends the difference to frace A.

Syntax: See Figure 41

Example: QUTPUT 718;"AMBPL:"

i
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ANNOT
Annotation
Description: The ANNCOT command turns cn or off ail
the words and numbers (annotation) on the analyzer
screen. When queried, ANNOT reports the annotation
state: ON or OFE

Syntax: See Figure 4-4

Example: DUTPUT 718; "ANNDT ON;™

Note: Alternate command KSo turns the annotation off
and KSp turns the annotation on. The functions of the

ANNOT command and [ANOTATN ON OFF] softkey are
identical.

APB
Trace A Plus Trace B

Description: The APB command adds trace A and trace
B, point by point, and sends the result to trace A.

Syntax: See Figure 4-1

Exampie: OUTPUT 718;"APB;"
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By

AT
Attenuation

Description: The AT command specifies the RF input
attenuation from 0 to 60 dB, in 10-dB steps. Normally, the
input attenuator is coupled to the reference level. When a
continuous wave signal is displayed with its peak at or
below the reference level, the coupling keeps the mixer
input level at or below the specified level. (Also see ML.)
Instrument preset sets the attenuation to —10 dBm. The
AT command allows less than the specified value at the
mixer input.

When the attenuation is increased with the AT command,
the reference level does not change. If the attenuaticn is
decreased from the coupled value using the AT
command, the reference level will be increased. When
the reference level is changed with the RL command, the
input attenuation changes to maintain a constant signal
level on the screen if attenuation is coupled.

4-28
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Executing AUTO (auto couple) resets the attenuation
value so that a continuous wave signal displayed at the
reference level yields —10 dBm (or the specified mixer
level) at the mixer input.

When queried with 7 or OA, AT returns the attenuation
value as a real number, followed by a carriage-return/line-
feed. :

Syntax: See Figure 4-6

Example:

10 DUTPUT 718;"AT 40;"
20 OUTPUT 7183;"™AT UP;"

Line 10 sets the attenuation tc 40 dB. Line 20 sets the
attenuation to 50 dB. Only direct entry of “AT 0DB;” will
achieve 0-dB attenuation.
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Commands

AUNITS

Amplitude Units
Description: The AUNITS command sets the amplitude
readouts (reference level, marker, display line, and

threshold) to the specified units.

Syntax:

CDEoNS
S |
-

—

Example: QUTPUT 718; “AUNIT DBMV;

Note: Alternate commands-allow you to set the
amplitude units: KSA sets dBm units, K5B sets dBmV
units, KSC sets dBuV units, and KSD sets volts.
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AUTO
Auto Couple

Description: The AUTO command couples the
attenuation (AT), step size (S8), sweep time (ST},
resclution (RB) and video (VB) bandwidths to yield
optimum amplitude accuracy. In addition, AUTO
deactivates the display line (DL), threshold (TH), video
averaging (VAVG), and markers. Individual functions can
be coupled by entering the keyword for the command
before AUTO (for example, "AT AUTO;

Syntax:

KEYWORD ' AUTO o .

Example: QUTPUT 718;"AT AUTC;"
OUTPUT 718;"HD;aUTO;"

The first line couples the attenuation. The second line
couples all functions.

Note: Alternate commands allow you to couple
individual functions: CR couples resolution bandwidth,
CS couples step size, CT couples sweeptime, CV couples
video bandwidth, CA and couples input attenuation. The

functions of the AUTO command and the
key are identical.

SpuewIuIo)
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Commands

AXB
Exchange Trace A and Trace B

Description: The AXB command exchanges trace A and
trace B, point by point.

Syntax: See Figure 4-1

: OUTPUT 71857

Exampie
Note: The functions of the AXB and EX commands and
the [A EXCH B] softkey are identical.

BLANK

Blank Trace

Description: The BLANK command disconnects a trace
from the input data source. The trace is not displayed.

Syntax: See Figure 4-5
Example: DUTPUT 718;"BLANK TRA;"
Note: The functions of the BLANK command and the

[STORE BLANK A] and [STORE BLANK B] softkeys are
identical.

]
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BL

Trace B Minus Display Line

Description: The BL command subtracts the display
line from trace B and sends the difference to trace B.

Syntax: See Figure 4-1

Example: JUTPUT 718;"BL ;"

Note: The functions of the BL and BML commands and
the [B ~ DL — B] softkey are identical.

=
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CAL
Calibration

Description: The CAL command controls calibration
functions. CAL initiates action according to the CAL
parameters. The various parameters correspond to
spectrum analyzer softkeys as shown below.

ON turng correction facters on and corresponds to
[CORRECT ON off].

OFF turns correction factors off and corresponds to
[CORRECT on OFF].

STORE saves the caiibration data in the non-volatile
memory of the analyzer and corresponds 1o
[CAL STORE].

FETCH recalls the calibration data that was stored in the
non-volatile memory of the analyzer and corresponds to
[CAL FETCH]. It is a service function that should not be
used without correct calibration data.

FREQ initiates the frequerncy calibration routine and
corresponds to [CAL FREQ].

AMP initiates the amplitude calibration routine and
corresponds to [CAL AMPTD].

4-34
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DLY initiates the tuning delay calibration routine and
corresponds to [CAL YTO DELAY!.

ALL initiates frequency, amplitude, and tuning delay
calibration routines. ' ‘

INIT clears all stored calibration data from the non-
volatile memory of the analyzer and corresponds to
[EEPROM INIT:.

Note: When INIT is selected, the frequency, aﬁplitude,
and tuning delay calibration routines must be run again.

DBP displays calibration data on the analyzer screen and
corresponds to [DISFLAY CAL DATA].

DUMP returns calibration data to the controller.

Syntax:

PARAMETER '

Example: OUTPUT 718:"CAL DN ;™

Note: See under “Analyzer Functions” in the HP
8590A Operating Manual for more information.
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CF
Center Frequency

Description: The CF command specifies the value of
the center frequency, performing the same function as
the [CENTER FREQ)] softkey. When queried with OA or
?, CF returns the center frequency value as a real number
followed by a carriage-return/line-feed.

Syntax: See Figure 4-7. The AUTO parameter does not
apply.

Example: QUTPUT 718;"CF 200MHZ;"

CLRW
Clear Write

Description: The CLRW command starts a sequence of
events. First, each element in the indicated trace is set to
the bottom of screen. Then, hew data from the detector is
put in the trace with each sweep. Traces in CLRW mode
are displayed on the spectrum analyzer screen.

Syntax: See Figure 4-5

Example: OUTPUT 718;“CLRW TRA:"

Note: The functions of the CLRW command and the
[CLEAR WRITE A] and [CLEAR WRITE B] softkeys are
identical. Alternate command Al is identical to

[CLEAR WRITE A] and Bl is identical to
[CLEAR WRITE B], '
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CNF
Confidence Test

Description: The CNF command initiates a confidence
test of the resolution bandwidth, video bandwidth, and
step gain.

Syntax: See Figure 4-1

Example: QUTPUT 718;"CNF ;"

Note: The functions of the CNF command and the
{CONF TEST] softkey are identical.

CONTS

Continuous Sweep

Description: The CONTS command sets the analyzer to
continuous sweep mode. In the continuous sweep mode,
the analyzer takes its next S§weep as soon as possible after
the current sweep as long as the trigger conditions are
met. A sweep may temporarily be interrupted by data
entries made from the front panel or over the interface
bus.

Syntax: See Figure 41
Example: OuUTPUT 718;"CONTS; "

Note: The functons of the CONTS command and 51
commands and the [CONTS SWEEP] softkey are
identical.
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Commands

DET
Detection Mode

Description: The DET command selects the type of
spectrum analyzer detection (positive peak or sample)
and accesses service-diagnostic detection functions.

POS, the default detector mode, enables positive peak
detection, which displays the maximusm video signal
excursions.

SMP enables sample detection, which displays the
instantanecus signal vaiue detected at the analyzer-to-
digital converter output. Video averaging and noise-leve]
markers, when activated, automatically activate sample
detection.

Service Diagnostic Modes: The detector modes listed
below are designed for troubleshooting and diagnostic
tests of the HP 8590A. They are described in the

HP 8590A Support Manual (FIP Part Number 08590-
90008), which is not supplied with the instrument.
Contact your HP sales representative for more
information.

AUXA, AUXB, BSPN, CDAC, DROOF, FDAC, FMD,
FMSPE, GND, MCD, MNSP, MTEN, PTEN, REE
SDAC, SWPR, XFIN.

When queried, DET returns the detection mode.

i
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Example: QUTPUT 718;"DET POS;™
QUTPUT 718;"DET SMP;"

DL

Display Line

Description: The DL command defines the level of the
display line in dBm and displays it on the analyzer
screen. Activating video trigger mode activates the
display line. The AUTO command and DL OFF turn off
the display line.

Syntax: See Figure 4-6

Example: QUTPUT 718;"DL AUTO;" -

Note: Alternate command L0 turns off the display line.

The functions of the DL comunand and the
[DISPLAY LINE] softkey are identical.

SpuruIBoD
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DONE
Done

Description: The DONE command is a synchronizing
function. When DONE follows a command list, it sends
the controller a 1 after the command list is executed. The
TS command may also be a synchronizing function.
When preceded by a TS command, the command list is
executed after the sweep has been completed. (The
command list is defined as any spectrum analyzer
command from this chapter.)

Syntax: See Figure 4-1

DSPLY -
Display

Description: The DSPLY command displays the value
of a variable anywhere on the spectrum analyzer display.
Use the PU and PA commands to position the variable on
the screen.
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Syntax:

VARIABLE
IDENTIFIER

FIELD DECIMAL
4 WIDTH \ S/ PLACES \

INTEGER INTEGER @

Pield width specifies the number of digits displayed,
including sign and decimal point. Places to the right of
the decimal point are limited by places. For example, the
number 123.45 has a field of 7, and 2 decimal places.

Example: DUTPUT 718;"DSPLY P_OWER,5, 3w
‘The DSPLY command allows the programmer to check
the value of the P_LOWER variable. The number, 6.3, is the

total field width, 6, and the desired number of decimal
places, 3.

spueunul
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EE
Enable Entry

Description: The EE command sends values entered by
the operator on the spectrum analyzer number keyboard
to the controller. Generally, the sequence of programmed
events is as follows:

1. A program loop prevents the controller from using the
entered value until the operator signals that the entry
is complete.

2. The operator makes a DATA entry, which is stored in
the analyzer internal data register.

3. The operator indicates completion of the entry.

4. The controller reads the value of the entry and
continues to the next program step.

Syntax: See Figure 4-1

Example: The following program allows you to enter
values on the spectrum analyzer. As values are eniered,
they appear on the computer screen. When 1 MHz is
entered, "FINISHED" appears on the computer screen and
the program is terminated.
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10 ASSIGN @Sa TO 718 '

20 ON INTR 7 GOSUB Process_key

30 OUTPUT @Sa;"RAS 2;EE;"

40 ENBBLE INTR 7:2

50 REPEAT

60 DISP "ENTER VALUE AND UNITS (ENTER 1MHZ
TO EXIT)®

70 UNTIL New_values1.E+5

80 DUTPUT @Sa;"HD;"!Iturn of f active

8¢ DISP "FINISHED

100 STOP

10 !

120 Process_key: lkey process rogtine

130 A=SPOLL(@Sa)

14C IF BIT(A,12=1 THEN

150 DUTPUT @Saj=7.#

180 ENTER ®3a;New_value

170 PRINT "VALUE IS ";New value

180 WAIT .1 lwait for valye entry

190 DUTPUT @Sa;"EE;RQS 23"

200 ENABLE INTR 7;2

210 ELSE 'handle other interrupts here

220 END IF

230 RETURN

240 END

function

spuenwoy
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y _' EK

Enable Knob

| O s

' _ o - Description: The EK command allows data entry with
j the front-panel knob when the analyzer is under remote
control. The knob is functional, but other front panel
functions remain inopezative.

oA

Syntax: See Figure 4-1

.4

Example: While the program is paused, the operator

‘ ] positions a marker on a signal that needs further o
analysis. To provide time to turn the knob, pause the
program after executing the EK command. bt

10 QUTPUT 718;"MKN;EK;"
20 PRINT "USE KNOB TO PLACE MARKER"
30 PRINT "“PRESS CONTINUE WHEN DONE"
' ' 40 PAUSE =
i 50 ! Analysis program inserted here
- ] 60 END

o

m m

Press the [CONTINUE) key on the controller to resume
program operaticn.

ik

i

C mm__ands-
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EM

Erase Graphics Memory

Description: The EM command blanks the spectrum
analyzer screen in preparation for the display of custom
graphics. Execute the following line to blank the analyzer

screen:

OUTPUT 718;"EM:iBLANK TRA
TH OFF;DL OFF ;™

To reinstate the analyzer display, execute the following

program line:

CUTPUT 718;"EM;CLRW TRA;CLRW TRB;GRAT ON:ANNDT ON, ™

Syntax: See Figure 4-1

Example: OUTPUT 718;"EM,;

;BLANK TRB;GRAT OFF;

n
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FA
Start Frequency

Description: The FA command specifies the start
frequency value, performing the same function as the
[START FREQ] softkey> When queried (? or OA), FA
returns the start frequency, a real number, followed by a
carriage-return/line-feed. The End-oridentify state (ECI) is
asserted.

Syntax: See Figure 4-7. The AUTO parameter does not
apply.

Example: GUTPUT 718;"FA 88MZ;"

FB
Stop Frequency

Description: The FB command specifies the stop
frequency value, performing the same function as the
[STOP FREQ] softkey. When queried (? or OA), FB
returns the stop frequency, a real number, followed by a
carriage-return/line-feed. The End-oridentify state (EQI) is
asserted.

Syntax: See Figure 47. The AUTO parameter does not
apply-

Example: QUTPUT 718;"FB 88MZ;"

4-46 .
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FFT
Fast Fourier Transform

Description: The FFT command performs a Discrete
Fourier Transform on the source trace array and stores
the logs of the magnitudes of the results in the
destination array. The maximum length of any of the
traces is 401 points.

If the analyzer is in logarithmic mode, the data in the
source trace is assumed to be logarithmic and will be
converted to linear before transformed with FFT. Next,
the source array is weighted with the function in the
window trace (described below} to minimize amplitude
inaccuracies, side lobes, ete. Finally, the transform is

computed and the results are placed in the destination
array.

The FFT results are displayed on the spectrum analyzer
in logarithmic scale. For the horizontal dimension, the

frequency at the left side of the graph is 0 Hz, and at the
right side is Fmax.

Spurwuion
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Fmax can be calculated using a few simple equations and
the sweeptime of the analyzer. The sweeptime divided by
the number of trace array elements containing amplitude
information is equal to the sampling period. The
reciprocal of the sampling period is the sampling rate.
The sampling rate divided by two yields Fmax.

For example, let the sweep time of the analyzer be 20 ms
and the number of trace elements be 400. 20 msec

divided by 400 equals 50 usec, the sampling period. The
sample rate is 1/50 psec. Fmax equals 1/30 usec divided by
2, or 10 kHz.

FFT is designed to be used in transforming zero span
information into the frequency domain. Performing FFT
on a frequency sweep will not provide time domain
results. |

The windowing function stored in the window {race may
be selected with the TRACE WINDOW (TWNDOW)
command or by the user storing his own values in that
trace. The values in the window trace range from —32768
<0 32767 and are treated as fractional numbers. No offset
is used. When FFT is called, the average window value is
computed and used to correct the resulis in absolute
units. Windowing is described under the TWNDOW
command.

The Fourier transforms of the window functions {created
with TWNDOW) are shown under “Filter Windows.”
Use the graphs to estimate resolution and amplitude
uncertainty of a Fourier transform display. Each
horizontal division of the graphs equals 1/sweep time or
Fmax/200, and represents two trace array elements.

448
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Syntax:

/——DESTINATION———,
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Filter Windows:

TARR

i
i

DECIBELS

Fuax

200
Hanning Filter Window

I

]
»

AL

DECIBELS
]
g

ED Uniform Filter Window

-10
=20
=30
=40
o 7 T
= i I
—B0
~80
=100
~-11%
~120
-130
=140

DECIBELS

A il ¥ |
!
I

R M

nm

2 Flat Top Filter Window

Commands
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Note: The [FFT MEAS] seftkey initiates a routine
that first selects sample-detection mode, takes a
sweep, and stores and places trace A in view mode
(DET SMP;TS;VIEW TRA). Then the routine sets the trace
window to flaitop (TWNDOW TRB,FLATTOP) and FET is
run (EFT TRA,TRA, TRB). Finally, markers are turned off,
a marker is placed at the highest peak, the FFT marker
readout mode is set, and a normal marker is activated
(MKOFF ALL; MKPK; MKREAD FFT:MKN).

spuewwoy’

[N RPREY £



https://www.manualsplus.com/

Connnands

FOFFSET
Frequency Offset

Description: The FOFFSET command selects a value
that offsets the frequency scale for 2]l absolute frequency
readouts (for example, center frequency). Relative values
like span and delta marker are not offset.

After execution, the TOFFSET command displays the
¢requency offset in the active function readout. When
offsets are in effect, they are displayed beneath the
graticule line on the analyzer sCreen.

YN N.
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Syntax:

@O ®

e

-

Example: OUTPUT 718;"FDFFSET 100MZ;"

This command adds 100 MHz to the readout of all
frequencies excepi span.

Note: The functions of the FOFFSET command and the
[FREQ OFFSET] sofikey are identical.
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GRAT
Graticule
Description: The GRAT command turns the graticule
on and off. When queried (?), GRAT returns the graticule
state: ON or OFF

Syntax: See Figure 4-4

Example: QUTPUT 7183"GRAT OFF ;™

Note: Alternate command KSm turns off the graticule
and KSn turns it on. The functions of the GRAT
command and the [GRAT ON OFF] softkey are identical.
HD

Hold Data Entry

Descripticn: The HD command disables data entry via
the front panel number keyboard and blanks the active
function readout.

Syntax: See Figure 4-1

Example: OUTPUT 718;"HD;"

Note: The functions of the HD command and the
key are identical.
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ID
2
2 Identify
Description:. The ID command returns the instrument
] identity to the controller (for example, HP85904).

3 Syntax: See Figure 4-1
]

Example: The fol]owing program prints the instrument
identifier on the computer screen.

I 10 QUTPUT 718;m1D;n
2) ENTER 718;4

! 30 PRINTER IS 1

40 PRINT &

50 END

spuewwo?)
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INZ

Input Impedance

Description: The INZ comrmand is used for computa-
tion purposes during power/voltage conversions. The
actual impedance can only be affected by internal

hardware. The preset state is 50 ohms.

Syntax:

@ (@]

3T

—

Example: DUTPUT 718;"INz2 50;"

Note: The functions of the INZ command and the

[INPUT IMPEDNC] softkey are identical.

arn
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IP
Instrument Preset

Description: The instrument preset command, IB
executes the following commands:

AMB OFF: Turns off A — B mode.

ANNOT ON: Turns on annotation,

AUNITS DBM: Selects dBm amplitude units.
AUTO: Couples RB AT, SS, ST, and VB. Turns off
display line and threshold.

BLANK B: Blanks trace B.

CLRW A: Clears and writes trace A.

CONTS: Selects continuous sweep.

DET POS: Selects positive peak detection.

EA: Sets the start frequency. (@ MHz)

FB: Sets the stop frequency. (1500 MHz)
FOFFSET: 0

HD: Hold (Deactivates active function.)

GRAT ON: Turns on the graticule,

LG: Selects 10 dB/DIV log scale.

MDS W: Selects data size of one word, which is two 8-
bit bytes.

MKNOISE OFF: Turns off noise markers.
MKOFE: Turns off all markers.
MKPAUSE OFF: Tumns off marker pause mode,
MKPX: 6 dB minimum excursion for peak
identification.
MKTRACK OFF: Turns off marker tracking.
ML: —10 dBm
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PD: Puts pen down at current position.

RL: 0 dBm

ROFFSET: 0

R3: Allows SRQ 110.

STATUS BYTE: clear

55: 100 MHz step size

TH: one division above bottom graticule line
TITLE: clear

TM FREE: Selects free run trigger mode,
TDF P: Selects parameter units output format.
VAVG OFF: Turns off video averaging.
VAVG LIMIT: 100

Instrument preset automatically occurs when you turn on

the analyzer, and is a good starting point for many
measurement processes. When IP is executed remotely,
the analyzer does not necessarily execute a complete
sweep.

Syntax: See Figure 4-1

Example: QUTPUT 7183"IP;TS"

i
i

i
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LG
Logarithmic Scale

Description: The LG command specifies the vertical
graticule divisions as logarithmic units without changing
the reference level. The vertical scale may be specified (in
integers) between 1 and 20 dB per graticule division.
When queried, LG returns the dB/division value. If
“LG?;” returns 0, then the analyzer is in linear mode.

v

Syntax: See Figure 4-6

Example: 0UTPUT 718;"LG 1DB;"

Note: The functions of the LG command and the
[LOG dB/DIV] softkey are identical.
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LN
Linear Scale

Description: The LN command selects the LINEAR
mode of cperation and scales the amplitude (vertical
graticule divisions) proportionally to the input voltage,
without changing the reference level. The bottom
graticule line represents a signal level of zero volts.

Voltage entries are rounded to the nearest 0.1 dB. Thus,
30 mV become 30.16 mV, which equals —17.4 dBm.

Syntax: See Figure 4-1

Example: QUTPUT 718;"LN;"
» OUTPUT 7183 LNsRL 30Mmyv;»

Note: The functions of the LN command and the
[LINEAR] softkey are identical.

L
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MA
Marker Amplitude Output

Description: If the marker is on the screen, the MA
command returns the amplitude level of the achve
marker to the controller. If both the delta marker and
active marker are on the screen, MA returns the
amplitude difference between the two markers. The
marker amplitude is 2lsc displayed in the upperright
corner of the analyzer screen.

Syntax: See Figure 4-1

Example: MA is used in the following program to
determine the amplitude value of the marker.

10 PRINTER IS 701

20 OUTPUT 718;"1P;5NGLS "

30 DUTPUT 7183"FA 80MZ;FB P20MZ3 TS
40 QUTPUT 718;"MKN;MKPK;"

50 OUTPUT 718;"Ma;"

B0 ENTER 718;A

70 PRINT &

80 END

Line 30 sets the start and stop frequencies. Line 40
activates a normal marker and peak search. Line &0
returns the amplitude to the controller. Lines 60 and 70
assign the amplitude to variable A and print the
amplitude.

An ENTER command must follow each output command
or output data will be lost.
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MDS

Measurement Data Size

Description: The MDS command formats binary
measurements:

B selects a data size of one 8-bit byte.

W selects a data size of one word, which is two 8-bit
bytes.

ntax:

Example: QUTPUT 718;"TDF B;MDS W;TRAZM

These commands transfer trace A in binary, 2 bytes per
word.
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MF

Matrker Frequency Quiput

Description: If the marker is on the screen, the MF
command returns the frequency level of the active marker
to the controlier. If both the delta marker and active
marker are on the screen, “MF?;” returns the frequency
difference between the twe markers. In zero span,

“ME?,” returns the masker tme.
Syntax: See Figure 4-1°

Example: MF is used in the following program to

determine the frequency value of the marker.

10 PRINTER IS 701

20 OUTPUT 718;"IP;SNGLS;"

30 OUTPUT 718;"FA BOMZ,;FB 120MZ;T5;"
40 DUTPUT 718;"MKN;MKPK;"

80 DUTPUT 718;"MF ;"

60 ENTER 718;A
70 PRINT A

80 END

Line 40 sets the start and stop frequencies. Line 50
activates a normal marker and peak search. Line &0
returns the amplitude to the centroller. Lines 70 and 80
assign the amplitude to variable A and print the
amplitude.

An ENTER command must follow each output command,
or output date is lost.
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MKA
Marker Amplitude

Description: The MKA command specifies the
amplitude of the active marker in dBm when the marker
is the fixed or amplitude type. (See MKTYPE.) When
queried, MKA returns the marker amplitude as a real
number.

BRARABAE M

Syntax: See Figure 4-3

Example:

i &

10 OUTPUT 718;"MKA7;"
20 ENTER 7183A

i

“A" will contain the amplitude value of the marker.

L

m

MKCF
Marker to Center Frequency

Y
Description: The MKCF command sets the center
frequency équal to the marker frequency and moves the
mazker to the tenter of the screen.

4

1

Syntax: See Figu>e~ 41

% y

Example: GUTPUT 71%\,@1«:&"

Note: The functions of the MKCF and E2? commands i
and the [MARKER — CF] softkey are identical.’

fa

Commands
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MKD
Marker Delta

Description: The MKD function computes the
frequency and amplitude difference between the active
marker and the delta marker. These values are displayed
on the analyzer screen.

If a delta marker is not on the screen, MKD places one at
the specified frequency; or at the current active marker. If
an active marker is not on the screen, MKD positions an
active marker at center screen.

When queried (7), MKD returns the frequency difference
between the delta and active marker. In zero span, MKD
returns amplitude and time differences.

Syntax: See Figure 4-7

AUTO parameter turns markers off.

Example: QUTPUT 718;"MKD "

Note: The functions of the MKD and M3 commands and
the [MARKER DELTA] softkey are identical.
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MKF

Marker Frequency

Description: The MKF command specifies the
frequency value of the active marker. When queried,
MKF returns the active marker frequency as a real
number. In zero span, “MKF?” returns the time values.
Syntax: See Figure 4-7. The UP and DOWN parameters
do not apply

MKMIN

Marker Minimum

Description: The MKMIN command moves the active
marker to the minimum value detected.

Syntax: See Figure 4-1

Example: QUTPUT 718;5"MKMIN;"

B
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MKN
Marker Normal

Description: The MKN command activates and moves
the marker to the specified frequency. "MKN?;” will
return the frequency value. In zero span, “MKN?;” will
return time values.

Syntax: See Figure 4-7. The AUTO parameter turns
markers off.

Example: QUTPUT 718;"MKN 300MHZ;™

Note: The functions of the MKN and M2 commands and
the [MARKER NORMAL] softkey are identical.

MKNOISE
Marker Noise

Description: The MKNOISE command displays the
average noise leve! at the marker. The value is
normalized to a 1-Hz bandwidth. When queried,
MKNOQISE returns ON or OFE

Syntax: See Figure 4-4
Example: 0UTPUT 718;"MKNOISE ON "

"Note: The functions of the MKNOISE and KSM
cormnmarns and the [MKNOISE on OFF] softkey are
identical.
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MKOFF E
v Marker Off
: , Description: The MKOFF comumand turns off either the -

‘ active marker or 2]l markers displayed on the screen. If g

the ALL parameter is omitted, only the active marker is

i turned off.
. ' il

/| Syntax: &
) ) ! 20 ® =
() =
Example: QUTPUT 718;"MKOFF ALL;" &
. | Note: The functions of the MKOFF and M1 commands '
) ‘ il and the [MARKERS OFF] softkey are identical. ﬁ
&

- Commands



https://www.manualsplus.com/

G OW WO W oW Wbl by

MKPAUSE

Mazker Pause

Description: The MKPAUSE command pauses the
sweep at the active marker for the duration of the delay
period. The “real” parameter refers to the delay period
from 0 to 100 seconds. To turn pause off, turn off
markers (or, send "MKPAUSE ;™).

Syntax: See Figure 4-3

Example: OUTPUT 718;"MKPAUSE 1004

Note: The functions of the MKPAUSE command and the
[MARKER PAUSE] softkey are identical.
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MKPK
Marker Peak

Description: The MKPK command positions the active
marker on signal peaks. Executing MKPK HI, or simply
MKPK, positions the active marker at the highest signal
detected. If an active marker is on the screen, the
parameters move the marker accordingly.

NH (next highest) moves the active marker to the next
signal peak of lower amplitude.

NR (next right} moves the active marker to the next
signal peak of higher frequency.

NL (next left) moves the active marker to the next signal
peak of lower frequency.
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Syntax:

o J—( s~

()

.

Note: Alternate command E1 positions the marker at the
highest signal peak. The functions of the MKPK HI
command and the key are identical. The
MKPK parameters correspond to the [NEXT PEAK],
[NEXT PK RIGHT], and [NEXT PK LEFT] softkeys.
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MKPX

Marker Peak Excursion

Nl

/]

Description: The MKPX command specifies the
minimum sigral excursion for the analyzer's internal
peak-identification routine. When queried with ?, MKPX
returns the excursion value.

47

Syntax: See Figure 4-6

TR

Example: OUTPUT 718;"MKPX 8DB;"

Note: The functions of the MKPX command and the
[PEAK EXCURSN] softkey are identical. (See MKPK and

‘ PEAKS.) o fL
MKRL o

' Marker to Reference Level . i

B

Description: The MKRL command sets the reference
level to the amplitude value of the active marker.

A e

Syntax: See Figure 4-1

A

Example: DUTPUT 718;"MKRL ;"

Note: The functions of the MKRL and B4 commands :
and the [MARKER — RL] softkey are identical. ) i

Commands
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MKSP
Marker to Span.

Description: The MKSP command sets the start and
stop frequencies to the values of the delta markers. (See
MKD.) The left marker specifies start frequency, and the
right marker specifies stop frequency. If MKD is off, there

is no operation.
Syntax: See Figure 4-1

Example: DUTPUT 718;"MKSP ;"

Note: The functions of the MXSP and KSO commands
and the [MRK A — SPAN] softkey are identical.

MKSS
Marker Step Size

Description: The MKSS command sets the center

frequency step size to the frequency of the active marker.
If in delta mode, the step size becomes the delts
frequency (absolute value).

Syntax: See Figure 4-1

Example: 0UTPUT 74 8;"MKSS;

Note: The functions of the MKSS and E3 commands and
the [MARKER — STEP] softkey are identical.

L4014 1NTS)
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MKTRACK
Marker Track

Description: The MKTRACK command moves the
signal with an active marker to the center of the screen
and fixes the signal there. To keep a drifting signal at
center screen, place the active marker on the desired
signal before executing MKTRACK.

RARRTRE

Syntax: See Figure 44

Example: DUTPUT 718;"MKTRACK ON;

Note: The functions of the MKTRACK command and

the {SIGNAL TRACK ] key are identical. Alternate command
MTO0 turns marker track off, and MT1 turns it on.

L N

MKTYPE
Marker Type

Description: - The MKTYFE command specifies the type
of marker.

mmmm

AMP allows markers to be positioned according to
amplitude, as shown in the example.

Commangds

nan=A
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PSN allows markers to be positioned according to the
3 horizontal positien on the dispiay.
3

FIXED allows a marker to be placed at any fixed point on
the analyzer screen.

Syntax:

: EOT B0

' ’ M

|

i I ]

] Example: DUTPUT 718;"NKTYPE ANP;MKA -3,

! Note: The functions of the MKTYPE AMP and the
[MARKER AMPTD] softkey are identical.

SpURUILIO)
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ML

Mixer Level

Description: The ML command specifies the maximum
signal level that is applied to the input mixer for a signal
that is equal to or below the reference level.

The effective mixer level is equal to the reference level
minus the input attenuator setting. When ML is
activated, the effective mixer level can be set from

—10 dBm to —60 dBm in 16-dB steps. IP selects ~10 dBm

Syntax: See Figure 4-6
Example: QUTPUT 718;"ML -40DM ;"

As the reference level is changed, the coupled input
attenuator automatically changes to limit the maximum

signal at the mixer input to —40 dBm for signals less than
or equal to the reference level.

Note: The functions of the ML and KSO commands and
the [MAAX MXR LEVEL] softkey are identical. {Also
see AT)
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MXMH
Maximum Hold

Description: While the trace is active and displayed, the
MXMH command updates each trace element with the
maximum leve] detected.

Syntax: See Figure 4-5
Example: QUTPUT '7185"MXMH TRAs"

Note: The functions of the MXMH TRA and A2
commands and the [MAX HOLD A] softkey are identical.
The functiens of the MXMH TRB and B2 tommands and
the [MAX HOLD B] softkey are identical,

M4
Marker Zoom

Description: The M4 command activates a single
marker at center frequency. The knob changes the
position of the marker and the step keys change the
frequency span: the center frequency is set to the value of
the marker frequency with each press of the step keys.

Syntax: See Figure 4-7

Example: 0UTPUT 7185 M4,
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OL
Qutput Learn String

Description: The OL command transmits information to
the controller that describes the state of the analyzer
when the OL command is executed. This information is
called the learn string. The learn string can be sent from
the controller back to the analyzer to restore the
analyzerio is original state.

The learn string requires 114 bytes of storage space as is
shown in Chapter 3, “Advanced Programming.” (See
“Saving States” in Chapter 3.)

Syntax: See Figure 4-1

Example: DUTPUT 718;"0L ;"

PA
Plot Absoclute

Description: The PA command specifies in display units
a vector location on the analyzer screen relative to
reference coordinates 0,0. The vector is drawn on the
screen if the pen-down (PD) command is in effect. If the
pen-up (PU) command is in effect, the vector does not
appear on the screen.
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The lowerleft coordinate corresponds to {Xmin,

Ymin)
and the upperright coordinate corresponds to (Xmax,
Ymax).

Screen Coordinates: Graticule Coordinates:

(Xmin, Ymin) = (—40, —22)  (Xmin, Ymin) = (0,0)
(Xmax, Ymax) = (471, 233)  (Xmax, Ymax) = (400,200)
Syntax:

(=)

FXPOSTION— v FOSITION~——

INTEGER

Example:

10 DUTPUT 718;"1PBLANK TRA®

20 OUTPUT 718;"aNNDT UFF;GRAT OFF;m
30 oUTPUT 7181 Mpygn

40 QUTPUT 718;:"pa 100,100;PD 100,150;m

80 DUTPUT 718;"150,150,150,100,100,100;"
€0 END

Line 20 clears the display. Line 30 specifies PU, which
prevents the initial vector from being drawn. Line 40

specifies the starting point of the rectangle to be drawn

by the program. The PD command causes a vector to be
drawn on the screen according to the coor

dinates
specified in the program. Line 50 gives the coordinates
for-the remaining points of the rectangle,

Spuewwon
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PD

Pen Down,

Description: The PD command drawns one or mare
vectors on the analyzer screen. The PA command, plot
absolute, may be used to mark the starting point of the
vector. PD may be used to drop the pen just as PU is
used to Lift the pen. ‘

Symtax: See Figure 4-1

EEEENN Y.

PEAKS
Bon—
==
Peaks
ﬁk
Description: The PEAKS command sorts signal peaks
by frequency or amplitude, stores the results in the o

destination trace, and returns the number of peaks
found.

When sorting by frequency, PEAKS first computes the
horizontal position of ail peaks. These positions are
consecutively loaded into the destination trace, the lowest
value occupying the first element. Thus, -signal
frequencies, from low to high, determine the amplitude
of the distination trace from left to right.

mmmm

When sorting by amplitude, PEAKS first computes the
amplitudes of all peaks in the source trace in
measurement units, and sorts these values from high
to low.
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The positions of the peaks are then loaded into the
destination trace, with the position of the highest value
occupying the first element. PEAKS sorts only signals
that are above the threshold value. To change the
threshold, use the TH command before PEAKS is
executed.

Bl R v

If necessary, the last sorted value is repeated to fill
remaining elements of the destination trace.

To be classified as a signal peak, a signal must be MKPX
above the threshold value and rise and fall the MKPX dB
value.

Syntax:

— DESTINATION—\

/_SOUHCE—-—\

TRACE
LABEL

AR A
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PLOT
Plot

Description: The trace data, graticule, and arnnotation
of the analyzer’s screen can be directly transferred to a
plotter via the analyzer's interface. PLOT immediately
initiates a plotter dump of the screen data to the specified
plotter.

When using the PLOT command, the scaling points (P1x,
Ply, P2x, P2y) must be specified. These scaling points
specify the (x,¥) coordinates which determine the size of
the plot. (Plx,Ply) refers to the lowerleft plotter
dimension. (P2x,P2y) refers to the upperright plotter
dimension.

Syntax:

E-O-E-O-E-0

nds

Comma
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Note: The functions of the PLOT command and the
key on the front of the analyzer are identical.

Specify the plotter by pressing and
[PLOTTER ADDRESS] and entering an address.

Example: The following computer program is used to
plot analyzer data. The plotter is at address 05 and the
analyzer is at address 18. (The program is only valid for
HP 200 and 300 series computers.)

10 DIM P$[801] .

20 QUTPUT 705;"0P;"

30 ENTER 705;P$

40 QUTPUT 718;"PLDT™;P$

50 SEND 7;LISTEN 5 TALK 18 DATA
60 END
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PR
Plot Relative

Description: The PR command specifies a plot location
on the analyzer screen relative to the last plot point
coordinates. Vector coordinate sets (x,y pairs) following
the PR command can be either positive or negative,
depending on the direction of the individual vectors to be
drawn. PU (pen up) and PD (pen down) commands tell
the analyzer to draw or not draw the vectors on the
screen. (See the PU command.)

Syntax:

‘ { FR ‘,

X% COORDINATE —, Y COORDINATE——,

B

Mo OYH MR M T RR IR B

mom oMM
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Example:

10 OUTPUT 718;"PU;PA 0,100;"

20 QUTPUT 718;"PD;PR 100,0,0,-100,-100,
0,0,1005"

PD (pen down) tells the analyzer to display the vectors

drawn in accordance with the vector cocrdinates (x,y

pairs) that follow the PR command. Vectors are drawn to

the four corners of a rectangle.
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Commands

PRINT
Print

Description: The PRINT command initiates a print
dump of the screen data to the specified printer.

Syntax: See Figure 4-1

Example: The following program is used to print
analyzer data. The printer address is 1 and the plotter
address is 18. (The program is only valid for HP 200 and
300 series computers with an HP raster graphics printer,
such as the HF Thinkjet.)

10 DUTPUT 718;"PRINT;™
20 SEND 7;LISTEN 1 TALK 18 DATA

Note: The functions of the PRINT command and the
key on the front of the analyzer are identical.
Specify the printer by pressing ,

[PRINTER ADDRESS], and entering an address.

PU ‘
Pen Up

Description: The PU command blocks the spectrum,
analyzer's beam to prevent plot vectors from being
displayed on the analyzer screen.

Syntax: See Figure 4-1

TRAMAARAOT TR R M
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RB
Resolution Bandwidth

Description: The RB command specifies the resolution
bandwidth. Availablé bandwidths are 1 kHz, 3 kHz,

10 kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz, and 3 MHz.
The resolution bandwidths, video bandwidths, and
sweep time are normally coupled. Executing RB
uncouples the resolution bandwidth from span. Execute
RB AUTO to re-establish coupling. (Also see AUTO))

Syntax: See Figure 4-7
Example: QUTPUT 718:"RB TKHZ 3"

Note: The functions of the RB command and the
[RES BW] softkey are identical.

RC

Recall State

Description: The RC command recalis spectrum
analyzer states from the nine state registers.

Syntax: See Figure 4-2
Example: DUTPUT 718;"RC 3;n

Note: The functions of the RC command and the

RECALL ] key are identical.

- SpuRwIg
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REV
Revision

Description: The REV command returns the firmware
revision number and HP date code (for example, 860910
indicates September 10, 1986). The firmware revision
number and HP date code also appear when the
instrument is first tumed on.

Syntax: See Figure 4-1

Example: The following program prints the revision
date on the computer screen.

10 OUTPUT 718;"REV:™
20 ENTER- 778;4

30 PRINTER 15 1

40 PRINT A

50 END

B Mo

9 H 8 B

J

"

n o

f
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RL
Reference Level

Description: The RL command specifies the amplitude
value of the top graticule on the screen, which is called
the reference level.

The reference level can be specified from —139.9 dBm to
+50 dBm. The reference level and input attenuator are
cotipled. to prevent gain compression. Signals with peaks

at or below the reference level are not affected by gain
compression.
CAUTION
Signal levels above +30 dBm will damage the
spectrum analyzer.
Syntax: See Figure 4-6
Example: QUTPUT 718;"RL -10p;»
Note: The functions of the RL command and the

reference level function (accessed when is

pressed) are identical.

spueum(

4-39
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ROFFSET

Reference Level Offset

Description: The ROFFSET command offsets all
amptitude readouts on the screen without affecting the
trace. Once activated, the ROFFSET command displays
the amplitude offset in the active function block. And, as
long as the offset is in effect, the offset is displayed on
the left side of the screen.

Entering "ROFFSET 0" eliminates an amplitude offset.

Syatax:

o~ (=] e

O

B E

ST

AR BRAmD gD
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Example: CUTPUT 718;"ROFFSET -12DMyn

Note: The functions of the ROFFSET and KSZ
commands and the [REF LVL OFFSET] softkey are
identical.

O I I I T I VIR I \C AN
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Commands

RQS
Service Requést Mask

Description: The RQS sets a bit mask for service
requests. (See SRQ.) Each bit in the status byte is defined
as follows:

1 indicates the units key was pressed and “SRQ 1027
appears on the analyzer screen. (If you activate the units
key bit, it will remain active until you activate EE and
press a units key. See EE.)

2 indicates end of sweep and “SRQ 104" appears on the
analyzer screen. (If you send any RQS value that contains
mask value 4, another sweep will be taken. See example.)
3 indicates broken hardware and “SRQ 110" appears on
the analyzer screen.

4 indicates completion of 2 command. It is triggered by
EOI at the end of a command string or the completion of
a print or plot.

5 indicates an illegal analyzer command was used and
“SRQ 140" appears on the analyzer screen.



https://www.manualsplus.com/

NN

6 is used to poll instruments on the HP-IB bus to
determine the origin of a service request,

A\

0 (LSB) and 7 are not used.

Syntax: See Figure 4-3. The real value Tepresents the bit
mask for the service request.

Example: Assignment of values for the mask is as
follows:

legal command =
Command complete
Hardware broken =
End of sweep =
Units key pressed =

To send a mask with hardware broken and end of sweep,
the mask is equal to 10 8 + 2).

Send: OUTPUT 718;"Ras 1050

To activate all conditions in the mask, the mask value is
equal to 62 (32 + 16 + 8 + 4 + 2).

Send: DUTPUT .718;"RAS 62"

spuewy
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Commands

SNGLS
Single Sweep

Description: The SNGLS command sets the analyzer to
single-sweep mode. Each time single sweep is pressed or
TS (take sweep) is entered, cne sweep is initiated, as

long as the trigger and data entry conditions are met.
(Also see TS.)

Syntax: See Figure 4-1
Example: QUTPUT 718; SNGLS ;"

Note: The functions of the SNGLS and S2 commands
and the [SINGLE SWEEP} softkey are identical.

L
£

gm

.
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SP
Span

Description: The SP command changes the total
displayed frequency range symmetrically about the center
frequency. The frequency span readout refers’to the
displayed frequency range. Divide the readout by ten to
determine the frequency span per division,

If span width is coupled to the resclution and video
bandwidths, the bandwidths change with the span width
to provide a predetermined level of resolution and noise
averaging. Likewise, the sweep time changes to maintain
a calibrated display, if coupled. All of these functions are

normally coupled, unless RB, VB, or ST have been
executed.

Specifying 0 Hz enables zero span mode, which
configures the analyzer as a fixed-tuned recejver.

Syntax: See Figure 4-7. The AUTO parameter does not
apply.

Example: OUTPUT 718;"15P ToMZsm

Note: The functions of the SP command, the
and the [SPAN] softkey are identical.

e

e n e e AR
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SRQ

f
Service Request o

B Bm = om

Description: A service request is an analyzer output
that tells the controller a specific event has taken place in
the analyzer. Service requests enable the analyzer to
interrupt the controller program sequence, causing the
program to branch to a subroutine.

For example, by using service requests, the controller can
perform other operations while the analyzer is sweeping,
and then service the analyzer when the sweep is
completed. The analyzer sends its service request to the
controller, which triggers the controller to take action,

such as changing the instrument state or reading data
from the.display memory.

i m

in

i

When making a service request, the analyzer places the
SRQ line true and the analyzer screen reads out “SRQ”
with a number. Setting the SRQ line true announces to
the controiler that the analyzer requires attention. The
controller can then command the analyzer to send its
“status byte.” The status byte indicates the type of
service request. (See RQS.)

I

Syntax: See Figure 4-2

Commands

WEMNMEMMMD
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Note: Alternate command R1 clears all service requests
except SRQ140. R2 activates the end-of-sweep and legal-
cormmand service request. R3 activates broken-hardware
and illegal-command service requests. R4 activates units-
key-pressed and illegal-command service requests.

S8

Center Frequency Step Size
Description: The $5 command specifies center
frequency step size.

Syntax: See Figure 4-7

Example: QUTPUT 718;"8S 10MZ;

Note: The functions of the 85 command and the
[CF STEP SIZE] softkey are identical.

e

ARE
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Sweep Time

Description: ST specifies the rate at which the analyzer
sweeps the displayed frequency range.

nds
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Example: DUTPUT 718;"sT 100MS;"

' sets the sweep time
to 100 milliseconds.

Note: The functions of the ST cormunand and the
{SWEEP TIME] softkey are identical.

SV

Save State

Description: The SV command saves the current

spectrum analyzer state in one of nine registers. Register

contents are not affected by power loss, but previgusly

saved data is erased when new data is saved in the same
register.

Syntax: See Figure 4-2

Example: GUTPYT 718348y 5,

Note: The functions of the SV and SAVES commands
and the key are identical.
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TA
Transfer A

Description: The TA command transfers trace A
amplitude values from the analyzer to the controller. The
display unit values are transferred in sequential order
{from left to right) as seen on the screen. Transfer of trace
amplitude data should be done only as follows:

1. Select single sweep mode (SNGLS). Ee
2. Select desired analyzer settings.
. T 3. Take one complete sweep (TS). =
. ) ‘ 4. Transfer data (TA). s
\‘ ;:_!
This procedure ensures that the current settings of the e
. analyzer are reflected in the transferred data. _
Syntax: See Figure 4-1 )
| &

1B

iﬂ"ﬁ\

Transfer B

m

Description: The TB command transfers trace B
amplitude values from the analyzer to the controller. The
operation of TB is similar to the operation of TA.

1.

=4

Syntax: See Figure 4-1

Example: QUTPUT 718;%TR;" ;

1

"



https://www.manualsplus.com/

WOW W W Wl bW oNN

W

L\ BN VIS VIS, BN

TDF
Trace Data Format

Description: The trace data format, TDE command
formats trace information_for return to the controiler,

M, measurement units, returns vafues in display units
from —~32768 to +32767,

T, parameter units, returns absolute measurement values
such as dBm or Hz.

A returns data as an A-block data field. The MDS
command determines whether data comprises one or two
8-bit bytes.

I returns data as an I-block data field. The MDS
comrmand determines whether data comprises one or two
8-bit bytes.

Specifying B enables binary format. The MDS command
determines whether data comprises one or two 8-bit
bytes.

A, B, I, and M are defined in the analyzer's internal
amplitude units (log: hundredths of dBm; knear: 8,000 =
top of sereen and 0 = bottom of screen). P is in the
current parameter unit specified by AUNITS.
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Example: DUTPUT 718:%TDF Myt

m

m

Note: Alterhate commands 01, 02, 03, and O4 provide
backward compatibility for other Hewlett-Packard
spectrum analyzers.

i1

EEER

"
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TEXT

Text

Description: The TEXT command writes text on the
spectrum analyzer screen at the current pen position.

Syntax:

STRING
DELIMITER

STRING
DELIMITER

The string delimiters, which mark the beginning and end
of the command list, must match, Characters are
alphanumeric ASCII characters 32 through 126.

Example: OUTPUT 718;"TEXTYCONNECT ANTERNAZ s

SpuewmuIo 2}
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‘Commands

TH
Threshold

Description: Similer to a base line clipper, the TH
command blanks signal responses below the threshold
level. The threshold level is nine graticule divisions below
the reference level unless otherwise specified. The UP
and DN commands move the threshold one division.
(Also see AUTO.) The threshoid level is annotated in
reference level units at the lowerleft cormer of the
analyzer screen.

Syntax: See Figure 4-6

Example: QUTPUT 7183%TH UP;™

Note: Alternate command TO turns the threshold off.
The functions of the TH comunand and the
[THRESHOLD)] softkey are identical.

v Ir B ®m e & om
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TITLE
Title

Description: The TITLE command activates the title
mede. This function writes a message at the top of the
analyzer screen. Any character on the controller keyboard
can be written. The full width of the display is available
for writing a maximum of 58 characters, However, the

marker readout may interfere with the last 21 characters.
IP removes the message.

Syntax:

Example: 20 GUTPUT 7‘18;"TITLE"’Aﬁdjust Antenmaj "

Note: The functons of the TITLE command and the
[SCREEN TITLE] softkey are identical.
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™
Trigger Mode

Description: The TM command selects a trigger mode:
free, line, video, or external. Query returns the trigger
mode. The conditions of the trigger modes are described
below.

FREE allows the next sweep to start as soon as possible
after the last sweep.

LINE allows the next sweep to start when the line
voltage passes thr ugh zero, going positive.

VID allows the next sweep to start if the detected RF
envelope voltage rises across a level set by the display
line.

EXT ailows the next sweep to start when an external
voltage level passes through approximately 1.5 volts,
going positive. The external trigger signal level must be
between 0 V and +5 V. :

s B B
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Syntax:

Example: QUTPUT 718;"TH EXT;"

Note: The functions of the TM command and the
key are identical. Alternate commands allow you to select

the trigger modes: FREE (T1), LINE (12), EXT (T3),
VID {T4).

4-107
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Commands

TRA/TRB
Trace Data Input/Output

Description: This command provides a method for
reading or storing values into a trace. Input in #A or #I
is considered as measurement units independent of Trace
Data Format (TDF). Enter words in measurement units

only. The output format is specified according to TDF
and MDS.

Syntax:

—_'O

MSE LSB
LENGTH LENGTH

PR o e

BN ¢ B\ m

I

moemmm

m
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The form of the query response is dependent upon the
previously used Trace Data Format command as follows:

T,
BLOCK #4 oA L oTE

BLOCK #1

DATR BYTE

Example: See “Saving Trace Data” in Chapter 3

W W W W WO OW W W W WD el
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TS
Take Sweep

Description: The take sweep command starts and
completes one full sweep before the next command is
executed. TS is required for each sweep in the single
sweep mode. TS prevents further input from the interface
bus until the sweep is completed to allow
synchronization with other instruments.

In the example below, the command sequence does not
allow sufficient ime for a full sweep of the specified span
before VIEW is executed. Therefore, only the span set by
the instrument is displayed in trace A.

BUTPUT 718;"IP;CF 11MZ;SP 20MZ:VIEW TRA;"

A TS command inserted before VIEW makes the analyzer
take one complete sweep before displaying trace A. This
allows the analyzer sufficient time to respond to each
command in the sequence.

QUTPUT 7185"1P;CF 11MZ;SP 20MZ;TS:VIEN TRA;"

m

=3
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TS is recommended before transmission of marker data
and before executing marker operations such as peak
search. This is because the active marker is repositioned
at the end of each sweep. When the analyzer receives a
TS command, it is not ready to receive any more data
until one full sweep has been completed. However, when
slow sweep speeds are being used, the controller can be
programmed to perform computations or address other
instruments while the analyzer completes its sweep.

Syntax: See Figure 4-1

Example: QUTPUT 718;"1P;SNGLS;TS;"

G
~Ethin
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TWNDOW

Trace Window

=

Description: The TWNDOW command creates 2
window trace array for the Fast Fourier Transform
Function (FFT). The trace window function creates a trace
array according to three built-in algorithms; UNIFORM,
HANNING, or FLATTOP. When used with the FET
command, the three algorithms give resultant passband
shapes that represent a give-and-take between amplitude

3

. uncertainty, sensitivity, and requency resolution. See =
‘ BET for more information about these algorithms and the &

: ' FFT function.
TT function c
. L0

Syntax:

y e
s
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VAVG

Video Averége

Description: The VAVG command enables the video
averaging function, which averages trace points to
smooth the displayed trace. Use VAVG to view lowlevel
signals without slowing the sweep time. Video averaging
can lower the noise floor more than a 1-Hz video
bandwidth if a large number of sweeps has been
specified for averaging. Video average may also be used
to monitor instrument state changes {changing
bandwidths, center frequencies, etc.) while maintaining a
low noise floor. The active function readout indicates the
number of sweeps to be averaged; the default is 100
unless otherwise specified.

Syntax:

e sny
AVERAGE
LENGTH

Example: DUTPUT 718; "WavG 150"

Note: Alternate command KSG turns video averaging on

and KSH turns it off. The functions of the VAVG
command and the [VIDEO AVERAGE] softkey are

identical.
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™M

Video Bandwidth

)

Description: The video bandwidth command specifies
the video bandwidth, which is a post-detection filter. VB
allows you to change the post-detection filter from 30 Hz
to 3 MHz in a 1, 3, 16 sequence. The resolution
bandwidth, video bandwidth, and sweep tme are
normally coupled. Executing VB uncouples them.
Executing AUTO recouples them.

4]

M

[~
| o Syntax: See Figure 4-7 ey
Example: QUTPUT 718;"VB 10Kz -

Note: The functions of the VB command and the
[VIDEO BW] softkey are identical.

nds
i -

Commg
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VBR

Video Bandwidth Ratio

Description: The VBR is multiplied by the resclution
bandwidth to determine the automatic setting of video
bandwidth. The VBR is selected in a 0.1, 03,1, 3,10
sequence,

Syntax:

| Lo (@ oer]
O
e
—o—

Example: QUTPUT 718;"VER 1;m

Note: The functions of the VBR command and the
[VBW/RBW RATIO] softkey are identical.
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VIEW
View

Description: The VIEW command displays trace A or
trace B and stops the sweep. The trace is not updated.
When VIEW TRA is executed, the contents of trace A are
stored in display memozy. When VIEW TRB is executed,
the contents of trace B are stored in display memory.

Syntax: See Figure 4-5

Note: The functions of the VIEW TRA and A3
commands and the [VIEW TRACE A] softkey are
identical. The functions of the VIEW TRB and B3
commands and the [VIEW TRACE B] softkey are
identical.”
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Appendix A

HP 8590A Messages

The HP 8590A czn generate various messages that appear

on ifs screen during operation to provide an indication of
progress through a procedure or to indicate a problem,

There are three types of messages: hardware error
messages (H), user-created error messages (1), and
informational messages (M).

* Hardware error messages indicate the HP 85904
hardware is probably broken.

* Usercreated error messages appear when the analyzer

is used incorrectly. They are usually generated during
remote Operation.

* Informational messages indicate analyzer progress
within a specific procedure.

The messages are listed in alphabetical order on the

following pages: each message is defined, and its type is
indicated by an (H), (U), or (MD).

N
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ADC-GND FAIL
Indicates a failure in the analog-to-digital converter. (H)

ADC-TIME FAIL
Indicates a failure in the analog-to-digital converter. (H)

ADC-2v FAIL
Indicates a failure in the analog-to-digital converter. (Hj

CAL: FM SPAN SENS FAIL

The analyzer could not set up span sensitivity of the FM
coil. (H}

CAL: LINEAR DET FAIL
The linear calibration routine failed. (H;

CAL: RES BW AMPL FAIL

The relative insertion loss of the resolution bandwidth is
incorrect. (H)

CAL: SPAN SENS Faill
The calibration span sensitivity routine failed. (H)

CAL:

During the calibration routine, messages may appear on
the display indicating the routine is progressing: MC
DELAY, FM DELAY, DONE, SWEEF, SWP DELAY,
FREQ, SPAN, AMPTD, 3dB BW, ATTEN, LOG AMP M)

ki

|-+

for

L
L85



https://www.manualsplus.com/

COMMAND ERROR:___ '
The specified command is rot recognized by the

analyzer. The analyzer will recognize the commands
described in Chapter 4. ()

VR

CONFLICT T—ABLE OVERFLGW

A command has been used that is aot compatible with
the HP 85%0A. (1)

FAIL:

An error was discoveréd during the powerup check. The
4-digit by 8-digit code indicates the type of error. (H)

INVALID AUNITS: ‘
The amplitude units are not valid. See AUNITS. (1)

INVALID BLOCK FORMAT: IF STATEMENT

An invalid block format appeared within the IF
statement, (U)

INVALID CHECKSUM: USTATE

The userdefined state does not follow the expected
format. (L)

INVALID COMPARE OPERATGHR

An IF/THEN or DO/UNTIL routine is

improperly
constructed. (L))

INVALID DETECTOR: __
The specified detector is not valid. See DET. (U)

W oW WoW W OWOWOW W W Wb
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INVALID ENTER FORMAT
‘The enter format is not valid. See the appropriate
command description to determine the correct format. ()

INVALID HP-1B ADDRESS DR OPERATION
An HP-IB operation was aborted due to an Incorrect
address or invalid operation. (U)

INVALID HP-1B DPERATION REN TRUE
The HP-IB operation is not allowed. (Usually caused by
print/plot when a calculator is on the interface bus.) (U)

INVALID HP-IL ADDRESS OR OPERATION
An HP-IL operation was aborted due to0 an incerrect
address or invalid operation. (U)

INVALID-HP-1L OPERATION REN TRUE
The HP-IL operation is not allowed. {(Usually caused by
print/plot when a calculator is on the interface bus.) {U)

INVALID KEVYNAME: _

The specified keynarrus.T is not allowed. {The keyname
may conflict with an analyzer command.) (1))

INVALID QUTPUT FORMAT
The output format is not valid. See the appropriate
command deseription to determine the correct format. {)

TARMARBR OO m@mm®mm e
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INVALID REPEAT MEM OVFL
Memory overflow occurred due to REPEAT routine, (o))

INVALTD REPEAT NEST LEVEL

The nesting level in the REPEAT routine is Improperiy
constructed. (U)

INVALID RS-232 ADDRESS OR CPERATICON
An RS-232 operation was aborted due #o an incorrect
address or invalid operation. (U)

INVALID SAVE REG
Data has not been saved in the specified state
register. (1)

INVALID SYMTAB: EEROM OVERFLOW
The operator has cataloged too much data. {U

INVALID SYMTAB: SYMTAB GVERFLOW
There is a symbol table overflow. (9)

INVALID TRACE: __

The specified trace is invalid. See trace Commands (VIEW,
MXMH, CLRW, or BLANK). (U)

INVALID TRACE NAME:___
The specified trace name is not allowed. [(8)]

INVALID TRIGGER MODE:_
The specified trigger mode is invalid. See T™. (U)
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m

INVALID VARDEF:___
The specified variable name is not allowed. (U)

M om|mom

INVALID WINDDW TYPE:_ __
The specified window is invalid. See TWNDOW. {9)]

S

MEAS UNCAL

The measurement is uncalibrated. Check the sweep time
span, and bandwidth settings. (U)

r

PARAMETER ERROR:___
The specified parameter is not recognized by the

e
analyzer. See the appropriate command description to =
determine the correct parameters. (U) o

[T
SOFTKEY OVFL e
Softkey riesting exceeds the maximum number of e
levels. (U)

T

oy
UNDEF KEY

A referenced softkey is not recognized by the
analyzer. {U)

4

LEE
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Command Parameters

Command Syntax Summary

Composing the Program
Computer/Analyzer Interconnections
Confidence Test

Continuous Sweep
Controlling Trace Data With a

CONTS

DET

Display

Display Commands
Display Line

DL.....
DONE .
Done ..
DSPLY .

EK .....
Enable E

Coupling Control

nt
Enable Knob .. ...
Enhancing the Pro

Detection Mode

Erase Graphics Memory

Exchange Trace A and Trace B

gram wit]

Configuring Your Computer System
Connecting Your Analyzer to & Compu

ter

Computer
ariables .
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Fast Fourier Transform ............... . ..

Frequency Commands ...................
Frequency Offset .................. ... ..
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Getting Information from the Analyzer . ...
Graphics Commands .................. ..
Graticule ............ ... ...

HoldDataEntry ........................
EP Series 200 Personal Technical Computer
Equipment ............. ... ... .. ...,
Interconnection Instructions ...........
Test Program .........................
HP Series 300 Technical Computers
Equipment ........................ ...
Interconnection Instructions .
Test Program ................ ... . ...,
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Interconnection Instructions .
Test Program .................. ..
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Input/Output Commands ........ . ...
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Logarithumic Scale ............ . ... ..
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Marker Peak Excursion .......................... 472
Marker Step Size .......... ... L. 473
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Marker to Reference Level ....................... 472
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Marker to Span .
Marker Track .........

4-73
4-74

Marker Type ......... ... ... . 474
Marker Zoom ............... . 477
Maximum Hold ............. . 477
MDS oo . 462
Measurement Data Size ...... . 4-62
MF o . 4-63
Mixer Level ................. . 4-76
. MKA . . 4647
4 MKCE ..., . 4-64
MKD ... . 465
e | MKE ..o . 4-66
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PenDown ...................
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Plot .o
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Plot Relative ......................
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REV

Revision ..

RL ........

ROFFSET .

RQS ......

Save State .

Saving and R

Saving the Analyzer’s State ...
Saving Trace Data ........
Service Request ......
Service Request Mask’
Single Sweep ..
SNGLS .....
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Span .
SRQ .
85 ...
ST ...
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Stop Frequency
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4-89
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4-92
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Take Sweep

TEXT
Text ..
™ ..

The "i-"est P
Threshold

P T

TITLE
Title
™

TRA/TRB .
Trace A Minus Trace B

rogram

Trace A Minus Trace B Plus

Trace A Plus Trace B ..

Trace B Minus Display Line

Trace Commands ... ..

Trace Data Format

Trace Window
Transfer A ...
Transfer B ...

Trigger Mode
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