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HP 8590 Series Spectrum Analyzer Documentation Description

In addition to the programmer’s guide, the following guides are shipped with your spectrum
analyzer:

The Calibration Guide for Your Spectrum Analyzer

m Tells you how to test your spectrum analyzer to determine if the spectrum analyzer meets
its specifications.

HP 8590 Series Spectrum Analyzer User’s Guide

m Tells you how to make measurements with your spectrum analyzer.
m Describes the spectrum analyzer features.
m Tells you what to do in case of a failure.

HP 8590 Series Spectrum Analyzer Quick Reference Guide

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

How to Order Guides

Each of the guides listed above can be ordered individually. To order, contact your local
HP Sales and Service Office.



How to Use This Guide

Wl}ere to Start

= If you have not configured your spectrum analyzer in your computer system, first read
Chapter 1, “Preparing for Use.” This chapter tells you how to set up your computer and
spectrum-analyzer system.

m If you are familiar with spectrum analyzer programming and wish to find the description of a
programming command, turn to Chapter 5, “Programming Commands.”

m If you are not familiar with spectrum analyzer programming:

o Turn to Chapter 2, “Writing a Program.” This chapter introduces spectrum analyzer
programming by leading you through a simple spectrum analyzer measurement.

o After you’ve successfully made your first measurement (or if you are experienced in
remote operation of the spectrum analyzer), you can turn to Chapter 3, “Programming
Topics,” which demonstrates advanced programming techniques. Or, if you begin
writing your own programs, turn to Chapter 5, “Programming Commands,” for command

descriptions.

o If you want to learn how to write a downloadable program (DLP) or use the DLP editor,
turn to Chapter 4, “Creating and Using Downloadable Programs.”

This guide uses the following conventions:

A boxed, uppercase name in this typeface represents a key physically located
on the instrument.

Softkey A boxed word written in this typeface indicates a “softkey,” a key whose label
is determined by the instrument’s firmware.

Screen Text Text printed in this typeface indicates text displayed on the spectrum analyzer

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




Spectrum Analyzers with Earlier Versions of Firmware

This guide documents programming commands that may not have been available with earlier
versions of firmware. The following table lists the programming commands that have been
added with a firmware revision.

Spectrum Analyzer Commands Added with Firmware Revision

Command Mnemonic| Option |First Available with
Required | Firmware Revision

ACP 17.3.92
ACPBW 17.3.92
ACPCONTM 17.3.92
ACPE 17.3.92
ACPGRAPH 17.3.92
ACPPAR 17.3.92
ACPSNGLM 17.3.92
ACPSP 17.3.92
AMPCOR 03.01.90
AMPLEN 17.3.92
ANLGPLUS 101 or 301 17.7.91
BITF 17.3.92
CHP 17.3.92
CLRBOX 17.3.92
COUPLE 10.10.90
DA 17.3.92
DOTDENS 101 or 301 17.7.91
DRAWBOX 17.3.92
FFTAUTO 17.3.92
FFTCLIP 17.3.92
FFTCONTS 17.3.92
FFTMKR 17.3.92
FFTMM 17.3.92
FFTMS 17.83.92
FFTOFF 17.3.92
FFTPCTAM 17.3.92
FFTPCTAMR 17.3.92
FFTSNGLS 17.8.92
FFTSTAT 17.3.92
FFTSTOP 17.3.92
GATE 105 10.10.90
GATECTL 105 10.10.90
GC 105 10.10.90
GD 105 10.10.90
GDRVCLPAR 105 17.3.92
GDRVGDEL 105 17.3.92
GDRVGLEN 105 17.3.92
GDRVGT 1056 17.3.92
GDRVGTIM 105 17.3.92
GDRVPRI 105 17.3.92
GDRVPWID 105 17.3.92
GDRVRBW 105 17.3.92
GDRVREFE 106 17.8.92
GDRVST 1056 17.3.92




Spectrum Analyzer Commands Added with Firmware Revision

(continued)
Command Mnemonic| Option |First Available with
Required | Firmware Revision
GDRVSWAP 105 17.3.92
" GDRVSWDE 105 17.3.92
GDRVSWP 105 17.3.92
GDRVUTIL 105 17.3.92
GDRVVBW 105 17.3.92
¢ GL 105 10.10.90
GP 105 10.10.90
LIMIDEL 03.01.90
LIMIDISP 17.3.92
LIMIFAIL 03.01.90
LIMIFT 17.3.92
LIMISEGT 17.3.92
LIMIHI 10.10.90
LIMILINE 03.01.90
LIMILO 10.10.90
LIMIMIRROR 03.01.90
LIMIMODE 03.01.90
LIMIREL 03.01.90
LIMISEG 03.01.90
LIMISEGT 17.3.92
LIMITEST 03.01.90
LINFILL 17.3.92
LSPAN 10.10.90
MEANTH 10.10.90
MEASOFF 17.3.92
MEASURE 010 or 011 03.01.90
MERGE 17.3.92
MKACTV 17.3.92
MKDLMODE 17.3.92
MKTBL 17.3.92
NDB 17.8.92
NDBPNT 17.3.92
NDBPNTR 17.3.92
NRL 03.01.90
OBW 17.3.92
OBWPCT 17.3.92
ONMKRU 17.3.92
PCTAM 17.3.92
PCTAMR 17.3.92
PKDLMODE 17.3.92
PKRES 17.3.92
PKSORT 17.3.92
PKTBL 17.3.92
PKZMOK 17.3.92
PKZOOM 17.3.92
POWERON 03.01.90
PREAMPG 10.10.90
PWRUPTIME 17.3.92
RESETRL 03.01.90
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Spectrum Analyzer Commands Added with Firmware Revision

(continued)
Command Mnemonic Option First Available with
Required Firmware Revision
RLPOS 03.01.90
SEGDEL 03.01.90
SENTER 03.01.90
SENTERT 17.3.92
SRCALC 010 or 011 03.01.90
SRCAT 010 or 011 03.01.90
SRCNORM 010 or 011 03.01.90
SRCPOFS 010 or 011 03.01.90
SRCPSTP 010 or 011 03.01.90
SRCPSWP 010 or 011 03.01.90
SRCPWR 010 or 011 03.01.90
SRCTK 010 or 011 03.01.90
SRCTKPK 010 or 011 03.01.90
SWPCPL 010 or 011 03.01.90
SYNCMODE 17.3.92
TOI 17.3.92
TOIR 17.3.92
TVSTND 101 and 102 (301) 03.01.90
WAIT 10.10.90
WINNEXT 17.3.92
ZMKCNTR 17.3.92
ZMKSPAN 17.3.92
ZMKPKNR 17.3.92
ZMKPKNL 17.3.92
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Preparing for Use

What You'll Learn in This Chapter

This chapter tells you how to connect a computer to your spectrum analyzer via the
Hewlett-Packard Interface Bus (HP-IB) or the RS-232 Interface and how to connect a printer
or a plotter. The remainder of the chapter covers procedures to follow if a problem is
encountered.

Connecting Your Spectrum Analyzer to a Computer

The spectrum analyzer works with many popular computers. However, the steps required to
connect your spectrum analyzer to a specific computer depend on the computer you are using.
Before turning to the interconnection instructions for your computer, please read the following
general information.

Configuring Your Computer System

Every computer system has a specific configuration. Your system configuration might include
a printer, external disk drive, or plotter. Whenever you add another piece of equipment (for
example, your spectrum analyzer), you may need to reconfigure your computer system so that
the computer knows where and how to send information to the newly added device.

Some computers do not require 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 disk. A few computers require the
insertion of an add-on board, or “card.” Refer to your computer documentation if your system
needs these modifications.

All of the test programs for HP-IB and RS-232 interfaces are written using the BASIC language
of the computer under consideration. If you have never entered or run a BASIC program, refer
to your computer documentation.

Connecting the Computer to the Spectrum Analyzer

For the HP-IB Interface
Refer to Appendix B for a detailed description of the HP-IB interface.

Appendix B contains instructions for connecting the spectrum analyzer’s HP-IB interface to
either an HP 9000 Series 200, or a Series 300 computer, or to an HP Vectra PC equipped with
an HP 82300B BASIC Language Processor. If your computer is not listed, but it supports an
HP-IB interface, there is a good possibility that it can be connected to the spectrum analyzer.
Consult your computer documentation to determine how to connect external devices on the
bus.
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For the RS-232 Interface
Refer to Appendix C for a detailed description of the RS-232 interface.

Appendix C contains instructions for connecting the spectrum analyzer’s RS-232 interface to

an HP Vectra PC or IBM PC/AT or compatible computers. If your computer is not listed, but it
supports a standard RS-232 interface, there is a good possibility that the spectrum analyzer may
be connected to the computer. Consult your computer documentation to determine how to
connect external devices to your computer’s RS-232 connector.

There are two types of RS-232 devices: data terminal equipment (DTE) and data
communication equipment (DCE). Types of DTE devices include display terminals. DCE
equipment includes modems and, generally, other computer RS-232 devices. The spectrum
analyzer RS-232 port is the DTE-type. Connections from the computer (DCE) to the spectrum
analyzer (DTE) are shown in Appendix C.

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 spectrum analyzer, you should enter and run
the test program on your computer to make sure the computer is sending instructions to the
spectrum analyzer through the interface cable. If the interface is working and the program is
entered correctly, a statement is displayed on the computer screen,

Note The listed computer and spectrum analyzer equipment includes the minimum
components necessary to establish communication between your spectrum
d analyzer and computer. If you are 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
d spectrum analyzer and computer.

Pressing removes the spectrum analyzer from remote mode and enables front-panel
control.
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HP-IB Connections for the HP 9000 Series 200 Technical
Computers

Equipment

s HP 9816, 9826, or 9836 Series 200 technical computer.
m HP 8590 Series spectrum analyzer with Option 021.

m HP 10833 (or equivalent) HP-IB cable.

Interconnection Instructions

Connect the spectrum analyzer to the computer using the HP-IB cable. Figure 1-1 shows an
HP 9836 computer connected to the spectrum analyzer.
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Figure 1-1. Connecting the HP 9000 Series 200 Computer to the Spectrum Analyzer

Test Program

To test the connection between the computer and the spectrum analyzer, turn on your
spectrum analyzer and follow the instructions below.

1. Your HP 9000 Series 200 computer may have either a soft-loaded or built-in language
system. If your language system is built-in, remove any disks from the drives and turn on
the computer.

2. If your language is soft-loaded, install the BASIC language disk into the proper drive. Turn
the computer power on. After a few seconds, the BASIC READY message appears; the
computer is now ready for use.

For further information on loading BASIC on your system, consult your BASIC manual.

3. Check the HP-IB address of the spectrum analyzer: press (CONFIG), More 1 of 3,
ANALYZER ADDRESS . The usual address for the spectrum analyzer is 18. If necessary, reset
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the address of the spectrum analyzer: press (CONFIG), More 1 of 3, ANALYZER ADDRESS,
18, (or enter the appropriate address).

4. Enter the following program, then press on the computer. If you need help entering
and running the program, refer to your computer and software documentation.

The program shows that the computer is able to send instructions to, and read information
from, the spectrum analyzer.

10 PRINTER IS 1

20 Analyzer=718

30 CLEAR Analyzer

40 OUTPUT Analyzer;'"IP;SNGLS;"

50 OUTPUT Analyzer;"CF 300MZ;TS;"

60 OUTPUT Analyzer;"CF?7;"

70 ENTER Analyzer;A

80 PRINT "CENTER FREQUENCY = '';A;"Hz";
90 END

The program tells the spectrum analyzer to 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 tells the computer to display CENTER
FREQUENCY = 3.0E+8 Hz.

If the computer does not display the center frequency, refer to “If There is a Problem” at the
end of this chapter.
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HP-IB Connections for the HP 9000 Series 300 Technical
Computers

Equipment

m HP 98580A, 98581A, 98582A, or 98583A Series 300 technical computer.
m HP 8590 Series spectrum analyzer with Option 021.

m HP 10833 (or equivalent) HP-IB cable.

Interconnection Instructions

Connect the spectrum analyzer to the computer using the HP-IB cable as shown in Figure 1-2.
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Figure 1-2. Connecting the HP 9000 Series 300 Computer to the Spectrum Analyzer
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Test Program

To test the connection between the computer and the spectrum analyzer, turn on your
spectrum analyzer and follow the instructions below.

1.

4.

Your HP 9000 Series 300 computer may have either a soft-loaded or built-in language
system. If your language system is built-in, remove any disks from the drives and turn on
the computer.

If your language is soft-loaded, install the BASIC language disk into the proper drive. Turn
the computer power on. After a few seconds, the BASIC READY message appears; the
computer is now ready for use.

For further information on loading BASIC on your system, consult your BASIC manual.

. Check the HP-IB address of the spectrum analyzer: press (CONFIG), More 1 of 3,

ANALYZER ADDRESS . The usual address for the spectrum analyzer is 18. If necessary, reset
the address of the spectrum analyzer: press (CONFIG), More 1 of 3, ANALYZER ADDRESS,
18, (or enter the appropriate address).

Enter the following program, then press on the computer. If you need help entering
and running the program, refer to your computer and software documentation.

The program shows that the computer is able to send instructions to, and read information
from, the spectrum analyzer.

10 PRINTER IS i

20 Analyzer=718

30 CLEAR Analyzer

40 OUTPUT Analyzer;'"IP;SNGLS;"

50 OUTPUT Analyzer;"CF 300MZ;TS;"

60 OUTPUT Analyzer;"CF?;"

70 ENTER Analyzer;A

80 PRINT "CENTER FREQUENCY = ";A;"Hz";
90 END

The program tells the spectrum analyzer to 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 tells the computer to display CENTER
FREQUENCY = 3.0E+8 Hz.

If the computer does not display the center frequency, refer to “If There is a Problem” at the
end of this chapter.

1.6 Preparing for Use



HP-IB Connections for the HP Vectra Personal Computer

Equipment

m HP Vectra personal computer, with option HP 82300B, the HP BASIC Language Processor.
a HP 8590 Series spectrum analyzer with Option 021.

s HP 10833 (or equivalent) HP-IB cable.

Interconnection Instructions

Connect the spectrum analyzer to the computer using the HP-IB cable as shown in Figure 1-3.
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Figure 1-3. Connecting the HP Vectra Personal Computer to the Spectrum Analyzer

Test Program

To test the connection between the computer and the spectrum analyzer, turn on your
spectrum analyzer and follow the instructions below.

1. Refer to the HP 82300 Language Processor documentation to install the language processor
board in your computer and load the BASIC programming language into your computer.

2. Check the HP-IB address of the spectrum analyzer: press (CONFIG), More 1 of 3,

ANALYZER ADDRESS . The usual address for the spectrum analyzer is 18. If necessary, reset

the address of the spectrum analyzer: press (CONFIG), More 1 of 3, ANALYZER ADDRESS,
18 (or enter the appropriate address).
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3. Enter the following program, then press on the computer. If you need help entering
and running the program, refer to your computer and software documentation.

The program shows that the computer is able to send instructions to, and read information
from, the spectrum analyzer.

10
20
30
40
50
60
70
80
90

PRINTER IS 1

Analyzer=718

CLEAR Analyzer

OUTPUT Analyzer;"IP;SNGLS;"
QUTPUT Analyzer;"CF 300MZ;TS;"
OUTPUT Analyzer;"CF?7;"

ENTER Analyzer;A
PRINT "CENTER FREQUENCY = ";A;"Hz2";
END

The program tells the spectrum analyzer to 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 tells the computer to display
CENTER FREQUENCY = 3.0E+8 Hz.

If the computer does not display the center frequency, refer to “If There is a Problem” at the
end of this chapter.
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RS-232 Connections for the HP Vectra Personal Computer

Equipment

m HP Vectra personal computer with RS-232 interface that has an 9-pin female port.
m HP 8590 Series spectrum analyzer with Option 023.

m HP 24542G RS-232 cable.

Interconnection Instructions

1. Connect the spectrum analyzer to the computer using the RS-232 cable as shown in Figure
1-4.
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Figure 1-4. Connecting the HP Vectra Personal Computer to the Spectrum Analyzer

2. Turn on the spectrum analyzer and the computer.

Test Program
The program shown below works with the following computers:

a HP Vectra PC using a version of BASIC (HP 45952A) for the Vectra PC. The MS BASIC
Interpreter (HP 35190A) is compatible with the version of BASIC for the Vectra PC.

a IBM PC/AT and compatible computers using BASICA (version 2.0 or later) or GW BASIC.

To test the interconnection, first load the BASIC language for your computer and specify a
communications buffer of 4096 bytes. Use the following command:

BASICA/C:4096
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Set the spectrum analyzer baud rate to 1200, to match the baud rate set up for the computer
port in the test program. In line 20, the “1200” indicates 1200 baud for the computer port.

Press the following keys to set the baud rate: (CONFIG), More 1 of 3, BAUD RATE, 1200, (Hz).

Enter the following test program. The program shows that the computer is able to send
instructions to, and read information from, the spectrum analyzer.

10 ’File = TESTPGM

20 OPEN "COM1:1200,N,8,1" AS #1

30 PRINT #1,"IP;"

40 PRINT #1,"SNGLS;"

50 PRINT #1,"CF 300MZ;TS;"

60 PRINT #1,"CF7?;"

70 INPUT #1,CENTER

80 PRINT,"CENTER FREQ = " ;CENTER;"Hz"
90 END

When you have entered the program, type:
SAVE "TESTPGM"
When you are ready to run the program, turn on the spectrum analyzer and run your program.

The program tells the spectrum analyzer to 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 tells the computer to display CENTER
FREQUENCY = 3.0E+8 Hz.

If the computer does not display the center frequency, refer to “If There is a Problem” at the
end of this chapter.
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RS-232 Connections for the IBM PC/AT and Compatible
Computers

Equipment
a IBM PC/AT or compatible with RS-232 interface.
a HP 8590 Series spectrum analyzer with Option 023.

m HP 13242G RS-232 cable (DCE-DCE), 7 pins used (refer to Appendix C for wiring of this
cable).

Interconnection Instructions

1. Connect the spectrum analyzer to the computer with the RS-232 cable. (See Figure 1-5.) The
spectrum analyzer uses a female RS-232 connector; the IBM PC/AT computer usually uses a
male RS-232 connector. Some compatibles use a female RS-232 connector.
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Figure 1-5. Connecting an IBM PC/AT Compatible Computer to the Spectrum Analyzer

2. Turn on the spectrum analyzer and the computer.

Test Program
The program shown below is written to work with BASICA (version 2.0 or later) or GW BASIC.

To test the interconnection, first load the BASIC language for your computer and specify a
communications buffer of 4096 bytes. Use the following command:

BASICA/C:4096
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Set the spectrum analyzer baud rate to 1200, to match the baud rate set up for the computer
port in the test program. In line 20, the “1200” indicates 1200 baud for the computer port. To
set the baud rate to 1200:

1. Press (CONFIG), More 1 of 3.
2. Press the BAUD RATE softkey.
3. Press these keys: 1200 (Hz).

Enter the following test program.

The program shows that the computer is able to send instructions to, and read information
from, the spectrum analyzer.

10 ’File = TESTPGM

20 OPEN "COM1:1200,N,8,1" AS #1

30 PRINT #1,"IP;"

40 PRINT #1,"SNGLS;"

50 PRINT #1,"CF 300MZ;TS;"

60 PRINT #1,"CF7;"

70 INPUT #1,CENTER

80 PRINT,"CENTER FREQ = " ;CENTER;"Hz"
90 END

When you have entered the program, type:
SAVE "TESTPGM"
When you are ready to run the program, turn on the spectrum analyzer and run your program.

The program tells the spectrum analyzer to 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 tells the computer to display
CENTER FREQUENCY = 3.0E+8 Hz.

If the computer does not display the center frequency, refer to “If There is a Problem” at the
end of this chapter.
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Printing or Plotting

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

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

Printer with an HP-IB Interface

Equipment

m HP 8590 Series spectrum analyzer with Option 021.

s HP 2225 ThinkJet printer or HP 3630A PaintJet color printer.
m HP 10833 (or equivalent) HP-IB cable.

Interconnection and Printing Instructions

1. Turn off the printer and the spectrum analyzer.

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

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

3. Turn on the spectrum analyzer and printer.
4. On the spectrum analyzer, press (CONFIG), Print Config .

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

6. If the spectrum analyzer is connected to an HP PaintJet printer and you want a color
printout, press PAINTJET PRINTER (so that the PAINTJET PRINTER softkey label is
underlined). If the spectrum analyzer is connected to an HP PaintJet printer and you want
a black and white printout, press B&W PRINTER (so that the B&W PRINTER softkey label is
underlined).

7. If you want the softkey labels to be printed with the spectrum analyzer display printout,
press PRT MENU ON OFF so that ON is underlined.

8. Press Previous Menu, COPY DEV PRNT PLT (PRNT should be underlined), then (CGFY).
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Plotter with an HP-IB Interface

Equipment

m HP.8590 Series spectrum analyzer with Option 021.
s HP 7440A ColorPro plotter.
w HP 10833 (or equivalent) HP-IB cable.

Interconnection and Plotting Instructions

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

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

The plotter usually resides at the fifth device address. To set the plotter address, press
PLOTTER ADDRESS, 5, (Hz), to enter the address 5 for the plotter.

- With PLTS/PG 1 2 4, you can choose a full-page, half-page, or quarter-page plot. Press

PLTS/PG 1 2 4 to underline the number of plots per page desired.

If two or four plots per page are chosen, a function is displayed that allows you to select
the location on the paper of the plotter output. If two plots per page are selected, then
the PLT [1LOC _ _ function is displayed. If four plots per page are selected, then the
PLT [1 _LOC _ _ isdisplayed. Press the softkey until the rectangular marker is in the

desired section of the softkey label. The upper and lower sections of the softkey label
graphically represent where the plotter output will be located.
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Note For a multi-pen plotter, the pens of the plotter draw the different components
d of the screen as follows:

Pen Description
Number
1 Draws the annotation and graticule.
2 Draws trace A.
3 Draws trace B.
4 Draws trace C and the display line.
5 Draws user-generated graphics and the lower-limit line.
6 Draws the upper-limit line.

8. Press Previous Menu, COPY DEV PRNT PLT (PLT should be underlined), then (CorPY).

Note Once the address of the printer and plotter have been entered, the spectrum
analyzer remembers these addresses even though the power is turned off.
‘ There is no need to reenter them when the spectrum analyzer is turned off and
on.

Printer with an RS-232 Interface

Equipment
m HP 8590 Series spectrum analyzer with Option 023.

m HP 2225 ThinkJet printer with an RS-232 interface, or HP 3630A PaintJet color printer with
an RS-232 interface.

Note Refer to Appendix C of this manual for the appropriate RS-232 cable

' connectors.

Interconnection and Printing Instructions

1. Turn off the spectrum analyzer and the printer.

Note The RS-232 interface allows only one device (either the printer or the plotter)
d to be connected to the spectrum analyzer.

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

3. Turn on the spectrum analyzer and printer.

4. Press (CONFIG), More 1 of 3.
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5. To set the baud rate to 9600 baud, press BAUD RATE, 9600, (Hz). To set the baud rate to
1200 baud, press: BAUD RATE, 1200, (Hz).

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

6. Press (CONFIG), Print Config.

7. If the spectrum analyzer is connected to an HP PaintJet printer and you want a color
printout, press PAINTJET PRINTER (so that the PAINTJET PRINTER softkey label is
underlined). If the spectrum analyzer is connected to an HP PaintJet printer and you want
a black and white printout, press B&W PRINTER (so that the B&W PRINTER softkey label is
underlined).

8. If you want the softkey labels to be printed with the spectrum analyzer display print out,
press PRT MENU ON OFF so that ON is underlined.

9. Press Previous Menu, COPY DEV PRNT PLT (PRNT should be underlined), then (COFY).

Plotter with an RS-232 Interface

Equipment
m HP 8590 Series spectrum analyzer with Option 023.
m HP 7440A ColorPro plotter with an RS-232 interface.

Note Refer to Appendix C of this manual for the appropriate RS-232 cable

I connectors.

Interconnection and Plotting Instructions

1. Turn off the spectrum analyzer.

Note The RS-232 interface allows only one device (either the printer or the plotter)
# to be connected to the spectrum analyzer.

. Connect the plotter using an RS-232 cable.

. Turn on the spectrum analyzer and the plotter.

2
3
4. Press (CONFIG), More 1 of 3.
5

- To set the baud rate to 9600 baud, press BAUD RATE, 9600, (Hz). To set the baud rate to
1200 baud, press: BAUD RATE, 1200, (Hz).
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Note Some of the programs in this manual utilize 1200 baud. If your system uses the
d RS-232 handshake lines, you can use 9600 baud for all of the programs.

6. Press (CONFiG), Plot Config. You can choose a full-page, half-page, or quarter-page plot

with the PLTS/PG 1 2 4. softkey. Press PLTS/PG 1 2 4 to underline the number of plots
per page desired.

7. If two or four plots per page are chosen, a function is displayed that allows you to select
the location on the paper of the plotter output. If two plots per page are selected, then
the PLT [ ] LOC _ _ function is displayed. If four plots per page are selected, then
the PLT [1 _LOC _._ is displayed. Press the softkey until the rectangular marker is in

the desired section of softkey label. The upper and lower sections of the softkey label
graphically represent where the plotter output will be located.

Note For a multi-pen plotter, the pens of the plotter draw the different components
d of the screen as follows:
Pen Description
Number
1 Draws the annotation and graticule.
2 Draws trace A.
3 Draws trace B.
4 Draws trace C and the display line.
5 Draws user-generated graphics and the lower-limit line.
6 Draws the upper-limit line.

8. Press Previous Menu, COPY DEV PRNT PLT (so that PLT is underlined), then (COPY).

Printing after Plotting or Plotting after Printing

Pressing without changing COPY DEV PRNT PLT produces the function last entered (a
print or a plot).

® To print after doing a plot, press (CONFIG), COPY DEV PRNT PLT (so that PRNT is underlined),
then (CoPY).

® To plot after printing, press (CONFIG), COPY DEV PRNT PLT (so that PLT is underlined), and
etas)
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If There is a Problem

This section offers suggestions to help get your computer and spectrum analyzer working as a
system. The test programs provided in this chapter let you know if the connection between the
computer and the spectrum analyzer interconnection is working properly.

If the test program does not run, try the following suggestions:

1.

3.

You may need to modify the program syntax to work with your computer. Refer to your
BASIC manual for correct syntax.

. The program must be executed correctly. Refer to your computer manual for information

about program execution.

Check your program for errors.

If the test program runs on the computer, but the spectrum analyzer does not respond, try the
following suggestions:

1.

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

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

If you are using an HP-IB interface, the spectrum analyzer must be set to the correct address
setting. Press (CONFIG), More 1 of 3, ANALYZER ADDRESS.

If you are using the RS-232 interface, check the spectrum analyzer baud rate. Refer to
Appendix C for information about setting the baud rate on the spectrum analyzer.

. If a program in user memory is suspected of causing problems, use (CONFIG), More 1 of 3,

DISPOSE USER MEM , DISPOSE USER MEM. (DISPOSE USER MEM requires a double key

press.) DISPOSE USER MEM erases all user programs, variables, personalities (which are
usually in the form of downloadable programs), and user-defined traces that are in spectrum
analyzer memory.

If you wish to reset the spectrum analyzer configuration to the state it was in when it was
originally shipped from the factory, use DEFAULT CONFIG. To access DEFAULT CONFIG,

press (CONFIG), More 1 of 3, DEFAULT CONFIG, DEFAULT CONFIG. (DEFAULT CONFIG
requires a double key press.)

If you suspect your computer is causing the problerns, check it by running a program that you
know works. If your system still has problems, contact your HP salesperson. Your salesperson
will either be able to help solve the problem or refer you to someone who can.
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Writing a Program

What You'll Learn in This Chapter

This chapter introduces spectrum analyzer prograraming. The first section of this chapter,
“Writing Your First Program,” helps you write your first spectrum analyzer program and
introduces programming fundamentals. The second section, “Getting Information from the
Spectrum Analyzer,” 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 spectrum analyzer, follow the instructions in Chapter 1,
“Preparing for Use.”

A general knowledge of the BASIC programming language and the spectrum analyzer is
recommended before reading this chapter. Refer to your software documentation manuals for
more information about BASIC. For reference, Chapter 5 of this manual provides spectrum
analyzer commands in alphabetical order.

Note All programming examples in this chapter for the HP-IB interface are written
in HP BASIC 4.0, using an HP 9000 Series 200 computer. For the RS-232
# interface, examples are written in GW BASIC, using an HP Vectra personal
computer or compatible controller.
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Writing Your First Program

When the spectrum analyzer has been connected to a computer via HP-IB or RS-232 interface,
the computer can be used to send instructions to the spectrum analyzer. These instructions tell
ther spectrum analyzer such things as frequency span, resolution bandwidth, and sweep mode.
If a properly selected sequence of instructions is sent to the spectrum analyzer, a measurement
is made. Sequences of coded instructions are called programs.

Composing the Program

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

The following programs are for the HP-IB and the RS-232 interfaces. Note the quotation marks
that contain spectrum analyzer commands in each line. Also note the semicolons at the end of
each line, inserted at the end of each set of spectrum analyzer commands within the quotation
marks. Using semicolons makes programs easier to read, prevents command misinterpretation,
and is recommended by [EEE Standard 728.

Note In commands where quotation marks occur, the computer recognizes data as
i character data and not BASIC programming language commands.

Program Example for the HP-IB Interface

05 1{File: '"IBPROG1"

10 Analyzer=718

20 CLEAR Analyzer

30 OUTPUT Analyzer;"IP;"

40 OQUTPUT Analyzer;"SNGLS;TS;"
50 LOCAL 7

60 END

Line 10 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 spectrum
analyzer on the HP-IB. With these two program lines, we have set up a clear communication
path between the computer and the spectrum analyzer.

Line 30 introduces the instrument preset (IP) command, which corresponds to the key
on the spectrum analyzer. The [P command sets all of the analog parameters of the spectrum
analyzer to known values and provides a good starting point for every measurement.

Note All softkey functions on the spectrum analyzer have corresponding
programming commands. As you continue programming, you will learn the
d command names that correspond to the front-panel keys and softkeys.

Line 40 activates the single-sweep mode. Most remotely controlled measurements require
control of the sweep. Once SNGLS has activated the single-sweep mode, take sweep (TS)
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 time.

Before we end the program, we return the spectrum analyzer to front-panel control with line
50, LOCAL 7. The LOCAL command corresponds to the (LOCAL) key on the front panel
of the spectrum analyzer. (LOCAL 7 commands everything on the bus to go to local mode.)
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Finally, in line 60, we end the program with the END command. (If you forget to include the
END command, the computer will give an error message.)

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

Program Example for the RS-232 Interface

10 ’File = 232PR0G1

20 OPEN "COM1: 9600,N,8,1'" AS #1
30 PRINT #1,"IP;"

40 PRINT #1,"SNGLS;TS;"

50 END

Line 20 of the program opens the RS-232 COM1: line, identifies it as #1, and sets the RS-232
parameters as follows:

9600 baud
no parity
8 bits/character
1 stop bit

Line 30 of the program introduces the instrument preset (IP) command, which corresponds to
the key on the spectrum analyzer. The IP command sets all of the analog parareters
of the spectrum analyzer to known values and provides a good starting point for every
measurement.

Note All softkey functions on the spectrum analyzer have corresponding
programming commands. As you continue programming, you will learn the
d command names that correspond to the front-panel keys and softkeys.

Line 40 activates the single-sweep mode. Most remotely controlled measurements require
control of the sweep. Once SNGLS has activated the single-sweep mode, take sweep (TS) starts
and completes one full sweep. The TS command maintains absolute control over the sweep,
which is necessary for accurate computer data transfer and reduced program execution time.
Finally, in line 50, end the program with the END command.

Make sure that the spectrum analyzer baud rate is 9600 via the BAUD RATE softkey. Enter the
program lines, then press on the computer. Watch the spectrum analyzer display as it
completes each instruction.

Note When using an HP 9000 Series 200 or 300 computer, END commands are
necessary. Refer to your BASIC manual to determine END statement
i requirements for your specific computer.
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Modifying the Program

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

The first chapter in the spectrum analyzer 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. (Because the manual process closely resembles that of the
program, you may want to review “Making a Measurement” in the HP 8590 Series Spectrum
Analyzer User’s Guide.)

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.

Program Example for the HP-IB Interface

First, we set the center frequency to 300 MHz. The CF command corresponds to the center
frequency function, CENTER FREQ . (All spectrum analyzer commands, such as CF, are
described in Chapter 5.)

Insert the following program line between lines 40 and 50:
41 OUTPUT Analyzer;"CF 300MZ;"

Next, we set the span to 200 MHz with the SP command. Add the following program line:
42 QUTPUT Analyzer;"SP 200MZ;"

Because we are controlling the sweep, we must update the spectrum analyzer display screen
with the following program line:

43 OUTPUT Analyzer;"TS;"

When the program is executed, the spectrum analyzer takes one full sweep before executing
line 41. Line 41 changes the center frequency to 300 MHz, and line 42 changes the span to
200 MHz.

Enter the following program line to place a marker at the highest peak on the trace with a
MKPK HI command:

44 QUTPUT Analyzer:'"MKPK HI;"
The completed program is shown below:

05 1File: "IBPROG2"

10 Analyzer=718

20 CLEAR Analyzer

30 OUTPUT Analyzer;"IP;"

40 OUTPUT Analyzer;'"SNGLS;TS;"
41 QUTPUT Analyzer;"CF 300MZ;"
42 QUTPUT Analyzer;'"SP 200MZ;"
43 QUTPUT Analyzer;"TS;"

44 QUTPUT Analyzer;"MKPK HI;"
50 LOCAL 7

60 END

Run the program to make the measurement. Watch the spectrum analyzer display as it
completes each instruction. Notice that the program executes the instructions faster than is
possible from the front panel.
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When a certain measurement is repeated often, a computer program can save time. In
addition, the computer is less likely to make an error than an operator manually entering the

same instructions from the front panel.

Program Example for the RS-232 Interface

First, we set the center frequency to 300 MHz. The CF command corresponds to the center
frequency function, CENTER FREQ . (All spectrum analyzer commands, such as CF, are
described in Chapter 5.)

Insert the following program lines between lines 40 and 50 of the previous program.
41 PRINT #1,"CF 300MZ;"
Next, set the span to 200 MHz with the SP command. Add the following program line:
42 PRINT #1,"SP 200MZ;"

Because we are controlling the sweep, we must update the spectrum analyzer display with the
following program line:

43 PRINT #1,"TS;"

When the program is executed, the spectrum analyzer takes one full sweep before executing
line 41. Line 41 changes the center frequency to 300 MHz. Line 42 changes the span to
200 MHz.

Enter the following program line to place a marker at the highest peak on the trace:

44 PRINT #1,"MKPK HI;"

The completed program is shown below:

10
20
30
40
41
42
43
44
50

’File

OPEN "COM1:9600,N,8,1" AS #1

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
END

= 232PR0OG2

#1,"IP;"
#1,"SNGLS;TS;"
#1,"CF 300MZ;"
#1,"SP 200MZ;"
#1,"TS;"

#1,"MKPK HI;"

Run the program to make the measurement. Watch the spectrum analyzer display as it
completes each instruction. When a certain measurement is repeated often, a computer
program can save time. Also, the computer is much less likely to make an error than an

operator manually entering the same instructions from the front panel.
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Enhancing the Program with Variables

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

Prdgram Example for the HP-IB Interface

In the following program, the exclamation point (!) allows the words that follow to be ignored
by the computer. Thus, they serve as comments in the program.

10 'FILE: "VAR10"

20 REAL C_freq,S_pan !define the variables
30 Analyzer=718

40 CLEAR Analyzer

50 OQUTPUT Analyzer;"IP;SNGLS;TS;"

60 lask for the desired center frequency:
70 INPUT “CENTER FREQUENCY(MHz)?",C_freq
80 task for the desired span:

90 INPUT "SPAN(MHz)?",S_pan

100 !send the center frequency and span to the
110 !analyzer and take a sweep to update the
120 !analyzer screen:

130 OUTPUT Analyzer;"CF ";C_freq;"MZ;"

140 OUTPUT Analyzer;"SP ";S_pan;"MZ;"

150 OUTPUT Analyzer;"TS;"

160 !'find the signal peak with peak search:
170 OUTPUT Analyzer;"MKPK HI;"

180 LOCAL 7

190 END

Three modifications are made to the previous program so it includes center frequency and span
variables. First, using the HP BASIC REAL command, we define two variables, C_freq and
S_pan. The frequency and span parameters are stored in these variables. (Refer to line 20.)

Second, using the HP BASIC INPUT command, we prompt the user to enter the desired center
frequency and span. The center frequency and span values are entered on the computer;
because the measurement units will be entered by the program, the user does not enter them.
(See lines 70 to 140.)

Third, we modify the output parameter statements so that the values stored in C_freq and
S_pan are sent to the spectrum analyzer. (See lines 130 to 140.)

A sweep is taken after the parameters are sent to the spectrum analyzer, to ensure that the
spectrum analyzer screen is updated before the marker is placed on the highest signal peak.

Program Example for the RS-232 Interface

In the following program, the apostrophe (’) allows the words that follow to be ignored by the
computer. Thus, they serve as comments in the program.

10 ’File = 232PROG3

20 OPEN "COM1:9600,N,8,1" AS #1

30 PRINT #1,"IP;"

40 PRINT #1,"SNGLS;TS;"

50 ’Ask for the center frequency and span

60 PRINT "INPUT THE CENTER FREQUENCY (MZ) ";
70 INPUT CENTER

2-6 Writing a Program



80 PRINT "INPUT THE SPAN (MZ) “;

90 INPUT SPAN

100 ’Send center freq and span to spectrum analyzer
110 ’take a sweep to update screen

120 PRINT #1,"CF ";CENTER;"MZ;"

130 PRINT #1,"SP ";SPAN;"MZ;"

140 PRINT #1,"TS;"

150 ’find the signal peak with peak search

160 PRINT #1,"MKPK HI;"

170 END

Three modifications are made to the previous program in order to include center frequency and
span variables. First, we use two variables, CENTER and SPAN, to store the frequency and
span parameters.

Second, using the BASIC INPUT command, we ask the computer operator to enter the desired
center frequency and span. (See lines 70 and 90 in previous program example). Next, we
modify the output parameter statements so that the values stored in the CENTER and SPAN
variables are sent to the spectrum analyzer. (See lines 120 and 130.) A sweep is taken after the
parameters are sent to the spectrum analyzer, to ensure that the spectrum analyzer screen is
updated before the marker is placed on the highest signal peak.
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Getting Information from the Spectrum Analyzer

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

For example, in the second program of this chapter, we placed a marker at the highest peak
of a trace and the value of the marker could be read in the upper right-hand corner of the
spectrum analyzer display. In the following program, we will add some commands that will
read the marker’s frequency and amplitude value and return those values to the computer.

Program Example for the HP-IB Interface

10 !'FILE: "MKR"

20 REAL A_mpmarker,F_reqmarker !define variables
30 Analyzer=718

40 QUTPUT Analyzer;"IP;"

50 !set the output format of the spectrum analyzer for
60 !real numbers:

70 OUTPUT Analyzer;"TDF P;"

80 !set the spectrum analyzer parameters:

90 OUTPUT Analyzer;'SNGLS;"

100 OUTPUT Analyzer;"CF 300MZ;"

110 OUTPUT Analyzer;"SP 200MZ;"

120 QUTPUT Analyzer;"TS;"

130 OUTPUT Analyzer;"MKPK HI;"

140 !'ask the spectrum analyzer for the marker’s
150 ‘'amplitude value:

160 OUTPUT Analyzer;"MKA?;"

170 !'send the amplitude value to the computer:
180 ENTER Analyzer;A_mpmarker

190 !ask the spectrum analyzer for the marker’s
200 !frequency value:

210 OUTPUT Analyzer;"MKF?;"

220 !send the frequency value to the computer:
230 ENTER Analyzer;F_regmarker

240 !print the amplitude and frequency:

250 PRINT "THE SIGNAL PEAK IS ";A_mpmarker;

260 PRINT " dBm AT ";F_reqmarker/1.E+6;" MHz"
270 !set the spectrum analyzer to continuous sweep mode:
280 OUTPUT Analyzer;'"CONTS;"

290 LOCAL 7

300 END

First, using the HP BASIC REAL command, we define two variables, A_mpmarker and
F_regmarker. The amplitude and frequency values of the marker are stored in these variables.
(See line 20.)

Second, we set the output format of the spectrum analyzer for real numbers with the spectrum
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.

Next, we ask the spectrum analyzer for the amplitude value of the marker. We have the
spectrum analyzer send the marker amplitude value to the computer. Note that there can be
only one spectrum analyzer query per programming line. We also ask the spectrum analyzer
for the frequency value of the marker, and we have the spectrum analyzer send the marker
frequency value to the computer. (See lines 100 through 230.)
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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
local control.

Program Example for the RS-232 Interface

10 ’File = 232PR0G4

20 OPEN "COM1:9600,N,8,1" AS #1

30 PRINT #i,"IP;"

40 ’Set the output format of the spectrum analyzer for
50 ’real numbers

60 PRINT #1,"TDF P;"

70 ’set the spectrum analyzer’s parameters

80 PRINT #1,"SNGLS;"

90 PRINT #1,"CF 300MZ;"

100 PRINT #1,"SP 200MZ;"

110 PRINT #1,"TS;"

120 PRINT #1,"MKPK HI;"

130 ’ask the spectrum analyzer for the marker’s

140 ’amplitude value

150 PRINT #1,"MKA?;"

160 ’get the amplitude from the spectrum analyzer

170 INPUT #1,AMPMARKER

180 ’ask the spectrum analyzer for the marker’s frequency value
190 PRINT #1,"MKF7;"

200 ’get the frequency value from the spectrum analyzer
210 INPUT #1,FREQMARKER

220 ’print the amplitude and frequency

230 PRINT "THE SIGNAL PEAK IS ";AMPMARKER;

240 PRINT " dbm AT ";FREQMARKER/1000000!;" MZ"

250 ’set the spectrum analyzer to continuous sweep mode
260 PRINT #1,"CONTS;"

270 END

First, set the output format of the spectrum analyzer to real numbers with the spectrum
analyzer’s trace data format (TDF) command (line 60).

As in the original program, the center frequency and span values are set and a sweep is taken.
Next, the marker is placed on the trace.

Two additional variables are used for AMPMARKER and FREQMARKER. The amplitude and
frequency values of the marker are stored in these variables (lines 170 and 210). The program
requests the amplitude and frequency values of the marker (lines 150 and 190). Note that
there can be only one spectrum analyzer query per programming line,

Finally, the amplitude and frequency values are displayed on the computer screen:
"THE SIGNAL PEAK IS ... dBM AT ... MZ"
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Programming Guidelines

1.
2.

Perform the measurement manually, keeping track of the sequence of functions used.

In the written program, execute an instrument preset (IP) and set single-sweep mode
(SNGLS) before setting other spectrum analyzer functions.

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

Activate spectrum analyzer functions in logical order. Place quotation marks around
spectrum analyzer commands. Separate commands with semicolons.

After setting spectrum analyzer functions, execute a take sweep (TS) command before
reading data or activating markers.

The spectrum analyzer can return only one value per programming line. Do not have more
than one query per programming line.

Use the exclamation point (!) to include comment lines when using HP BASIC. Use the
apostrophe (') or REM to create comment lines when using GW BASIC. (The use of the
exclamation point and the apostrophe to create comment lines are dependent on the
controller and the programming language [not interface-dependent] and may be different for
your system.)
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Programming Topics

What You’ll Learn in This Chapter

This chapter contains the following advanced programming techniques and topics.

An example of moving and saving trace data from the spectrum analyzer into the computer.
An example of how spectrum analyzer states are saved with the computer, then returned to
the spectrum analyzer.

» An example of reading trace data from a computer disk.

= An example of saving and recalling instrument states.

a An example of returning the spectrum analyzer to its former state.

]

]

An example of remotely measuring harmonic distortion.
A summary of using different formats for trace data transfers.

Many of the programming suggestions discussed in Chapter 2, “Writing a Program,” have been
incorporated into the programs in this chapter.

Note All programming examples for the HP-IB interface in this chapter are written
# in HP BASIC 4.0. For the RS-232 interface, examples are written in GW BASIC.

A general knowledge of the BASIC programming language is recommended before reading
this chapter. (Refer to your software documentation manuals.) Chapter 5 of this manual,
“Programming Commands,” defines spectrum analyzer commands alphabetically.
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Controlling Trace Data with a Computer

Using sample programs, this section shows you how to read trace 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
spectrum analyzer and stores the trace data in a variable.

Program Example for the HP-IB Interface

10 'FILE: "IBPROGS5"

20 !create a 401 point trace array:

30 REAL Trace_a(1:401)

40 Analyzer=718

50 OUTPUT Analyzer;"IP;"

60 !set the output format of the spectrum analyzer for
70 ‘!real numbers:

80 OUTPUT Analyzer;"TDF P;"

90 !set the spectrum analyzer parameters:

100 OUTPUT Analyzer;"SNGLS;"

110 QUTPUT Analyzer;'CF 300MZ;"

120 OUTPUT Analyzer;'SP 200MZ;"

130 OUTPUT Analyzer;"TS;"

140 QUTPUT Analyzer;"MKPK HI;"

150 !move peak to center of spectrum analyzer screen:
160 OUTPUT Analyzer;"MKCF;"

170 OUTPUT Analyzer;'"TS;"

180 lask the spectrum analyzer for trace data:
190 OUTPUT Analyzer;"TRA?;"

200 !send the trace data to the computer:

210 ENTER Analyzer;Trace_a(*)

220 OUTPUT Analyzer;"CONTS;"

230 LOCAL 7

240 END

Trace data can be read with the computer by making three changes to the program created in
Chapter 2. First, we modify the program to create a 401-point trace array, called Trace_a, in
which the trace data will be stored. Second, the program uses the TRA command to request
trace A data. (The MKA and MKF commands from the previous program have been deleted.)
Third, the spectrum analyzer sends trace A data to the variable, Trace_a.

Program Example for the RS-232 Interface

10 ’File = 232PR0OGS

20 OPEN "COM1:9600,N,8,1" AS #1

30 ’create a 401-point trace array

40 DIM TRCA(401)

50 PRINT #1,"IP;"

60 ’set output format of spectrum analyzer for real numbers
70 PRINT #1,"TDF P;"

80 ’set spectrum analyzer parameters

90 PRINT #1,"SNGLS;"

100 PRINT #1,"CF 300MZ;"
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110
120
130
140
150
160
170
180
130
200
210
220
230
240
250

PRINT #1,"SP 200MZ;"

PRINT #1,"TS;"

PRINT #1,"MKPK;"

‘move peak to center of spectrum analyzer screen
PRINT #1,"MKCF;"

PRINT #1,"TS;"

’ask spectrum analyzer for trace data
PRINT #1,"TRA?;"

’retrieve trace data from spectrum analyzer
FOR I=1 TO 401

INPUT #1,TRCA(I)

NEXT I

’set continuous-sweep mode

PRINT #1,"CONTS;"

END

Trace data can be read with the computer by making three changes to the program created
in Chapter 2. First, we modify the program to create a 401-point trace array, called TRCA
in which trace data will be stored (line 40). Second, the program uses the TRA command to

request trace A data (line 180). (The MKA and MKF commands in the original program have

been deleted.) Third, we will have the spectrum analyzer send the trace A data into the TRCA
variable (line 210).
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Saving Trace Data

The trace data in the previous program can be stored on a computer disk by making three
program modifications.

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
260
270
280
290
300
310
320
330

'FILE:

"IBPROG6"

!create a 401 point trace array:
REAL Trace_a(1:401)
Analyzer=718
OUTPUT Analyzer;"IP;"
!set the output format of the spectrum analyzer for
!real numbers:
OUTPUT Analyzer;"TDF P;"
!set the spectrum analyzer parameters:

OUTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUT

'move
OUTPUT
QUTPUT

Analyzer;'"SNGLS;"

Analyzer;'CF 300MZ;"

Analyzer;"SP 200MzZ;"

Analyzer;"TS;"

Analyzer;"MKPK HI;"

peak to center of spectrum analyzer screen:
Analyzer;"MKCF;"

Analyzer;"TS;"

task the spectrum analyzer for trace data:

OUTPUT
!send

Analyzer ;' 'TRA?;"
the trace data to the computer:

ENTER Analyzer;Trace_a(*)
lcreate file to store trace

tfile
CREATE

is 13 records long:
BDAT "DATA_A",13

'assign path for the file:

ASSIGN @File TO "DATA_A"

!'send trace data to the file:
QUTPUT QFile;Trace_a(*)
OUTPUT Analyzer;"CONTS;"
LOCAL 7

Iclose file:
ASSIGN @QFile TO *
END

First, using the CREATE command, we create an empty file on the disk for storing the trace.
The file is 13 records long. (To determine the number of records, the 401-point trace is
multiplied by 8 bytes per point, the storage required for real numbers, then divided by 256
bytes per record. The result is rounded to the next largest integer.)

Next, we assign an input and an output path to the file DATA_A. Then, we send the trace data
to the file. (See lines 260 through 280.) Finally, in line 320, we close the file.

Note

v

If a program containing the CREATE command is run twice, the computer will
report an error the second time because the file already exists. To prevent this
error, place an exclamation mark before the CREATE command to “comment
out” the line after the first run. (See line 240.)
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Program Example for the RS-232 Interface

10 ’File = 232PROG6

20 OPEN "COM1:9600,N,8,1" AS #1

30 ’create a 401-point trace array

40 DIM TRCA(401)

50 PRINT #1,"IP;"

60 ’set output format of spectrum analyzer for real numbers
70 PRINT #1,"TDF P;"

80 ’set spectrum analyzer parameters

90 PRINT #1,"SNGLS;"

100 PRINT #1,"CF 300MZ;"

110 PRINT #1,"SP 200MZ;"

120 PRINT #1,"TS;"

130 PRINT #1,"MKPK;"

140 ’'move peak to center of spectrum analyzer screen
150 PRINT #1,"MKCF;"

160 PRINT #1,"TS;"

170 ’ask spectrum analyzer for trace data

180 PRINT #1,"TRA?;"

190 ’input the trace data to the BASIC program
200 FOR I=1 TO 401

210 INPUT #1,TRCA(I) ’data input in dBm

220 NEXT I

230 ’create file to store trace on disk

240 OPEN "TRACEA" FOR OUTPUT AS #2

250 ’print the trace data to the disk

260 FOR I=1 TO 401

270 PRINT #2,TRCA(I)

280 NEXT I

290 ’put spectrum analyzer into continuous-sweep mode
300 PRINT #1,"CONTS;"

310 END

Using the OPEN command, we create an empty file on the disk for storing the trace and assign
an input and an output path to the file TRACEA. Then we send the trace data to the file. (See
lines 260 through 280.)

Lines 20 through 220 of 232PROG6 are identical to the previous program, 232PROG5.
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Reading Trace Data from a Computer Disk

If we want to return trace data to the spectrum analyzer for later viewing, we must work
the “saving” process in reverse. The following program reads a trace previously stored on a
computer disk and stores the trace in an array variable.

Program Example for the HP-IB Interface

10 'FILE: "IBPROG7"

20 !create a 401-point trace array:
30 REAL Trace_a(1:401)

40 lassign path to the file with the
50 !trace in it:

60 ASSIGN @File TO "DATA_A"

70 lenter trace into variable Trace_a:
80 ENTER QFile;Trace_a(*)

90 !close file:

100 ASSIGN @File TO *

110 END

First, in line 30, the program creates a 401-point trace array. Then, in line 60, the program
assigns a path to the trace file. Finally, in line 80, the program sends the trace data to the
variable Trace_a(*).

Program Example for the RS-232 Interface

10 ’File = 232PROGT7

20 OPEN "COM1:9600,N,8,1" AS #1

30 ’create a 401i-point trace array
40 DIM TRCA(401)

50 ’assign number to file with trace data in it
60 OPEN "TRACEA" FOR INPUT AS #2
70 ’enter the trace into the array
80 FOR I=1 TO 401

90 INPUT #2,TRCA(I)

100 NEXT I

110 CLOSE

120 END

First, in line 40, the program creates a 401-point trace array. Then, in lines 60 through 100, the
program reads the disk file TRACEA and stores data in the array variable TRCA.
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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 eight state registers in the spectrum analyzer, in computer memory, or
on a computer disk.

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

If you wish to save states in the spectrum analyzer, see the descriptions of the save state
(SAVES) and recall state (RCLS) commands in Chapter 5.

Saving the Spectrum Analyzer’s State

The following two programs read and store a trace from the spectrum analyzer.

Program Example for the HP-IB Interface

10 'FILE: "IBPROG8"

20 !define 202 character string:

30 DIM Learn_string$[202]

40 licreate 401-point array to store trace:
50 INTEGER Trace_a(1:401)

60 Analyzer=718

70 !set output format for two byte integers:
80 OUTPUT Analyzer;"TDF B;"

90 l!ask spectrum analyzer for trace data:
100 QUTPUT Analyzer;'TRA?7;"

110 !send trace to the computer:

120 ENTER Analyzer USING "#,W";Trace_a(*)

130 !get learnstring from spectrum analyzer:
140 QUTPUT Analyzer;"OL;"

150 ENTER Analyzer USING "#,202A”;Learn_string$
160 !create file to store trace:

170 CREATE BDAT "STATE",4

180 ‘'assign path to the file:

190 ASSIGN @File TO "STATE"

200 !send trace to the file:

210 OUTPUT @File;Learn_string$,Trace_a(*)

220 !return output format to default mode:
230 OUTPUT Analyzer;'TDF P;"

240 !close file:

250 ASSIGN @QFile TO *

260 END

The HP-IB version stores the trace in the variable called Trace_a(*). The state of the spectrum
analyzer is stored in the variable Learn_string$. These two variables are then saved in a file
called STATE. Finally, the file is stored on a disk.

Using the data stored in STATE, the spectrum analyzer settings can be reset according to the
saved state. Then, using the stored trace data, trace data can be viewed on the spectrum
analyzer display.
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Line 30 gives the dimensions of the learn string using the HP BASIC DIM command. Learn
strings for the spectrum analyzer require 202 bytes of storage space. Also see the output learn
string (OL) command.

Line 70 uses TDF B to format the output in binary. Binary provides the fastest data transfer
and requires the least amount of memory to store data. Each data point is transferred in
binary as two 8-bit bytes. The data points are in the internal representation of measurement
data. (See “Different Formats for Trace Data Transfers” at the end of this chapter for more
information about trace data formats.)

When the trace and state data are sent from the spectrum analyzer to the computer, they
must be formatted. Lines 120 and 150 format trace data with the HP BASIC USING command.
In the formatting statement, “#” indicates that the statement is terminated when the last
ENTER item is terminated. EOI (end-or-identify) and LF (line feed) are item terminators, and
early termination will result in an inaccurate learn string. “W” specifies word format. “202A”
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 401-point trace is multiplied by 2 bytes per point and the
202-byte learn string is added to give 1004 bytes total. This total is divided by 256 bytes per
record, resulting in 4 records.)

Note If the program containing the CREATE command is run twice, the computer
will report an error the second time because the file already exists. To prevent
# this, place an exclamation mark before the CREATE command to “comment
out” line 170 after the program has been executed.

Program Example for the RS-232 Interface

10 ’'File = 232PROG8

20 OPEN "COM1:9600,N,8,1" AS #1

30 ’Define 202-character string

40 DIM LEARN$(202)

50 ’Create 802-character string to store trace data
60 DIM TR1$(200),TR2$(200),TR3$(200)

70 DIM TR4$(200),TR5$(2),TR6$(200)

80 ’ask spectrum analyzer for trace data in binary format
90 PRINT #1,"TDF B; TRA?;"

100 ’enter trace data from spectrum analyzer

110 TR1$=INPUT(200,#1) °>first 200 characters

120 TR2$=INPUT(200,#1) ’second 200 characters

130 TR3$=INPUT(200,#1) ’third 200 characters

140 TR4$=INPUT(200,#1) °’fourth 200 characters

150 TR5$=INPUT(2,#1) ’last two characters

160 ’ask for learn string from spectrum analyzer
170 PRINT #1,"OL;"

180 ’get learn string from spectrum analyzer

190 LEARN$=INPUT$(202,#1)

200 ’create file to store trace on disk

210 OPEN "TRACEA" FOR OUTPUT AS #2

220 ’change ASCII data to integers for disk storage
230 ’because ASCII 26 will put EOF on disk

240 DEFINT X,Y,I ’'integer variables

250 DIM X1(202),Y1(802) ’arrays for the data

260 'first format the learn string

270 FOR I=1 TO 202
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280 ’get ASCII character from string

290 L2$=MID$(LEARNS$,I,1)

300 ’make integer of ASCII value 0-255
310 X1(I)=ASC(L2$)

320 NEXT I

330 ’'format the data strings

340 T5=1 ’set counter

350 TR6$=TR1$ ’set string to be converted
360 GOSUB 620 ’do the conversion

370 T5=201 ’set counter

380 TR6$=TR2$ ’set string to be converted
390 GOSUB 620 ’do conversion

400 T5=401

410 TR6$=TR3$

420 GOSUB 620

430 T5=601

440 TR6$=TR4$

450 GOSUB 620

460 ’convert last two characters

470 L2$=MID$(TR5$,1,1)

480 Y1(801)=ASC(L2$)

490 L2$=MID$(TR5$,2,1)

500 Y(802)=ASC(L2$)

510 ’data is now formatted, write to disk
520 FOR I=1 TO 202

530 PRINT #2,X1(I)

540 NEXT I

550 FOR I=1 TOQ 802

560 PRINT #2,Y1(I)

570 NEXT I

580 ’close the data file

590 CLOSE

600 GOTO 680

610 ’subroutine for converting data:

620 FOR I=1 TO 200

630 L2$=MID$(TR6$,I,1) ’get ASCII character
640 Y1(T5)=ASC(L2%$) ’set value in array
650 T5=T5+1

660 NEXT I

670 RETURN ’done with conversion

680 END

The previous program reads a trace from the spectrum analyzer, then stores it in the variable
called TRCA. The state of the spectrum analyzer is stored in the variable LEARNS. These two
variables are then saved in a file called TRACEA. Finally, the file is stored on a disk.

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

Line 40 gives the dimensions of the learn string using the GW BASIC DIM command. Learn
strings for the spectrum analyzer require 202 bytes of storage space. Refer to the output learn
string (OL) command description in Chapter 5 for more information.

Line 90 uses TDF B to format the output in binary. Binary provides the fastest data transfer
and requires the least amount of memory to store data. Each data point is transferred in
binary as two 8-bit bytes. The data points are in the internal representation of measurement
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data. (See “Different Formats for Trace Data Transfers” at the end of this chapter for more
information about trace data formats.)

When the trace and state data is sent from the spectrum analyzer to the computer, it must be
formatted. Lines 270 through 320 format the trace data.
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Returning the Spectrum Analyzer to its Former State

The following programs read a trace stored in a file and load it into a variable.

Program Example for the HP-IB Interface

10 !'FILE: "IBPROG9"

20 !'define 202 character string:

30 DIM Learn_string$[202]

40 !create 401 point array to store trace:
50 INTEGER Trace_a(1:401)

60 Analyzer=718

70 ‘'assign path to the file:

80 ASSIGN @File TO "STATE"

90 !get values for Learn_string$

100 'and Trace_a(*) from disk:

110 ENTER @File;Learn_string$,Trace_a(*)

120 !send learnstring to spectrum analyzer:
130 OUTPUT Analyzer;"IP DONE;"

140 ENTER Analyzer

150 OUTPUT Analyzer;Learn_string$

160 !set single sweep mode:

170 OUTPUT Analyzer;"SNGLS;"

180 !prepare spectrum analyzer for a trace from
190 !'the computer:

200 OUTPUT Analyzer;"TRA #A";

210 !'send trace to the spectrum analyzer
220 QUTPUT Analyzer USING n# W";802,Trace_a(*)
230 !view trace to see it was sent:

240 OUTPUT Analyzer;"VIEW TRA;"

250 !close file:

260 ASSIGN QFile TO *

270 END

The HP-IB program reads a trace stored in the file STATE, then loads it into the variable
Trace_a(*).

First, the settings of the spectrum analyzer that were stored in the variable LEARNS$ are
recalled. The spectrum analyzer state is changed to the same state as when the trace was
stored. Then previously stored trace data is returned to the spectrum analyzer and the trace is
viewed on the spectrum analyzer screen. Finally, line 220 uses the HP BASIC USING command
to format the trace data.

Program Example for the RS-232 Interface

10 ’File = 232PROGO

20 OPEN "COM1:9600,N,8,1" AS #1

30 DEFINT X,Y,I ’integer variable

40 ’define 202-character string

50 DIM LEARN$(202),X1(202)

60 ’create an 802-character string to store disk data
70 DIM TR1$(200),TR2$(200),TR3$(200) ,TR4$(200)
80 DIM TR5$(2),TR6$(200),Y1(802)

90 ’open disk file "TRACEA"

100 OPEN "TRACEA" FOR INPUT AS #2

110 ’enter learn array from disk
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120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
5650
560

The RS-232 program, 232PROGY, reads a trace stored in the file TRACEA and loads it into the
variable TRCA. This program assumes that trace data is stored on the disk from the previous

FOR I=1 TO 202

INPUT #2,X1(I) ’get integer variable from disk
NEXT I

’enter trace data from disk

FOR I=1 TO 802

INPUT #2,Y1(I)

NEXT I

’close the disk file

CLOSE #2

’format the integer data into strings
’for the spectrum analyzer. See 232PR0G8 for explanation
LEARN$="" ’null out the learn string
FOR I=1 TO 202 ’format learn string first
LEARN$=LEARN$+CHR$ (X1(I))

NEXT I

’format the trace data

I2=1 ’set the counter

GOSUB 500 ’do the conversion

TR1$=TR6$ ’set the string

I2=201

GOSUB 500 ’do the conversion

TR2$=TR6$

I2=401

GOSUB 500

TR3$=TR6$

I2=601

GOSUB 500

TR4$=TR6$

'format last two characters

TR5$=IIII
TR5$=TR5$+CHR$ (Y1(801) )+CHR$ (Y1(802))
’write to spectrum analyzer

PRINT #1,LEARN$

’output trace data

PRINT #1,"IB";TR1$;TR2$;TR3$;TR4$;TR5S;
PRINT #1,"VIEW TRB;"

GOTO 560 ’end program

’subroutine for converting integer data to ASCII
TR6$="" ’set the string to a null value
FOR I=1 TO 200

TR6$=TR6$+CHR$ (Y1 (I2))

I2=12+1

NEXT I

RETURN ’done with conversion

END

program example, 232PROGS.

First, the settings of the spectrum analyzer that were stored in the variable LEARN$ are
recalled. The spectrum analyzer state is changed to the same state as when the trace was
stored. Then previously stored trace data is returned to the spectrum analyzer and the trace is

viewed on the spectrum analyzer screen.
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Measuring Harmonic Distortion

The harmonic distortion program presented here illustrates 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 using a formula. The following
program measures percent of total harmonic distortion automatically, quickly, and accurately.

The program operates as if we were making the measurement manually.

Note This program is designed to measure harmonics of a signal that is greater than

d 20 MHz.

Program Example for the HP-IB Interface

10 'FILE: "THD_TEST"

20 ASSIGN @Sa TO 718 ! assign I0 path to spectrum analyzer
30 Variables: ! define variables:

40 REAL Fundamental,Fund_amptd_v,Fund_amptd_dbm

50 REAL Prcnt_distort,Sum_sqr

60 INTEGER Max_harmonic,I,Number

70 tallow user to change the number of harmonics:

80 Max_harmonic=4

90 ALLOCATE REAL Harmonic_v(2:Max_harmonic)

100 ALLOCATE REAL Harmonic_dbc(2:Max_harmonic)

110 GOSUB Clearscreen ! clear the alpha screen

120 t!ask for the frequency of the fundamental:

130 OUTPUT CRT USING “4/,10X,K,3/";"***HARMONIC
DISTORTION*#*"

140 OUTPUT CRT USING "10X,K";"CONNECT SOURCE TO INPUT"

150 OUTPUT CRT USING "10X,K";"ENTER FUNDAMENTAL FREQUENCY IN
MHz"

160 OUTPUT CRT USING "10X,K";"WHEN READY, PRESS ENTER "

170 INPUT Fundamental

180 GOSUB Clearscreen ! clear the alpha screen

190 Fundamental: ! write message on screen:

200 DISP "MEASURING FUNDAMENTAL"

210 !preset the spectrum analyzer, set single sweep mode, and
220 !'take sweep:

230 OUTPUT @Sa;"IP; SNGLS; TS;"

240 !'tune the spectrum analyzer to the fundamental freq and set
250 {20 MHz span:

260 QUTPUT @Sa;"CF ";Fundamental;'MZ;"

270 OUTPUT @Sa;"SP 20MZ; TS;"

280 !'put a marker on signal peak, move marker to

290 !reference level:

300 OUTPUT @Sa;"MKPK HI; MKRL; TS;"

310 !find signal peak, activate signal track, and

320 !'narrow span:

330 OUTPUT @Sa;"MKPK HI; TS;"

340 OUTPUT @Sa;"MKTRACK ON; SP 100KZ; TS;"

350 ‘!‘turn off signal track:
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360 OUTPUT @Sa;"MKTRACK OFF;"

370 !find the peak of the signal; move peak to center
380 !of screen:

390 QUTPUT @Sa;"AUNITS V;"! MAKE READOUT UNITS VOLTS

408 !find peak of signal; send amplitude value to

419 !computer

420 ‘!'enter the amplitude of the fundamental:

430 OUTPUT @Sa;"MKPK HI; MKA?Z;"

440 ENTER @Sa;Fund_amptd.v

450 !send marker frequency to the computer, enter

460 !frequency value:

470 QUTPUT @Sa;"MKF7;"

480 ENTER @Sa;Fundamental

490 !'make the fundamental frequency the center freq

500 !step size:

510 OUTPUT @Sa;"MKSS;"

520 !set the fundamental frequency units to MHz:

530 Fundamental=Fundamental/1.E+6

540 Harmonics: Imeasure the amplitudes of the harmonics:
550 FOR Number=2 TO0 Max_harmonic

660 DISP "MEASURING HARMONIC #";Number

570 QUTPUT @Sa;"SP 20MZ;" !set span to 20 MHz

580 OUTPUT @Sa;'"CF UP; TS;" !tune to next harmonic

590 !take second sweep to allow spectrum analyzer to move to the
600 !center frequency; find the signal peak; activate
610 !signal track:

620 OUTPUT @Sa;"TS;"

630 OUTPUT @Sa;"MKPK HI; MKTRACK ON; SP 100KZ; TS;"

640 !turn off signal track:

650 OUTPUT @Sa;'"MKTRACK OFF;"

660 !find signal peak; send amplitude value to computer
670 ‘!'enter the amplitude of the harmonic:

680 QUTPUT @Sa;"MKPK HI; MKA?;"

690 ENTER @Sa;Harmonic_v(Number)

700 NEXT Number

710 !set amplitude units to dBm:

720 OUTPUT @Sa;'"AUNITS DBM;"

730 !calculate the fundamental amplitude in dBm because
740 !it was measured in volts:

750 Fund_amptd_dbm=10*LGT(Fund_amptd_v~2/.05)

760 !calculate the sum of the squares of the amplitudes
770 !of the harmonics; calculate amplitudes of

780 !'harmonics (dBm):

790 Sum_sqr=0

800 FOR I=2 TO Max_harmonic

810 Sum_sqr=Sum_sqr+Harmonic_v(I)~2

820 Harmonic_dbc(I)=20*LGT(Fund_amptd_v/Harmonic_v(I))
830 NEXT I

840 ‘'calculate the percent distortion:

850 Prcnt_distort=SQR(Sum_sqr)/Fund_amptd_v*100

860 GOSUB Clearscreen !clear the alpha screen:

870 !Output_data:

880 !send data to the screen of the computer:

890 OUTPUT CRT USING "7/,1X,K";"HARMONIC DISTORTION RESULTS"
900 OUTPUT CRT USING "11X,X,DDDD.D,K";"FREQ = "
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;Fundamental ;" MHz"

910
dBm
920
-t ;
930
-l ;
940
950
-l ;
dBc
960
970
n ;p
980
990
100
101
102
103
104
105
106
107

QUTPUT CRT USING "11X,K,DDDD.D,K";"AMP = ";Fund_amptd_dbm;"

QUTPUT CRT USING "11X,K,DDD.D,K";"2nd HARMONIC
Harmonic_dbc(2);" dBc"

QUTPUT CRT USING "11X,K,DDD.D,K";"3rd HARMONIC
Harmonic_dbc(3) ;" dBc"
FOR I=4 TO Max_harmonic

QUTPUT CRT USING "10X,DD,K,DDD.D,K";I;"th HARMONIC =

Harmonic_dbc(I)
n

NEXT I

OUTPUT CRT USING "11X,K,DDD.D,K";"TOTAL DISTORTION =
rcnt_distort;" %"
]
LOCAL 7
0 STOP
0!
0 Clearscreen: !alpha clear subroutine
0 !the statement below presses the "CLR SCR" key on

0 !'the keyboard:

0 OUTPUT KBD USING "#,B";255,75
0 RETURN

0 END

The program prompts the user to connect a source to the spectrum analyzer INPUT 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 result of the
harmonic distortion percentage computation, plus harmonic amplitudes in dBc (decibels relative

to the carrier), are displayed on the computer display. Extensive annotation has been added

(after t

he exclamation points) to help clarify the program.

If necessary, change the number of harmonics in line 80.

Program Example for the RS-232 Interface

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180

’File = THDTEST
OPEN "COM1:9600,N,8,1" AS #1
’allow user to change the number of harmonics
MAXHARMONIC=4
DIM HARMONICV(10) ,HARMONICDBC(10)
’clear the screen
CLS
'ask for the frequency of the fundamental
PRINT 'k HARMONIC DISTORTION #okkiksk!
PRINT
PRINT "CONNECT SOURCE TO ANALYZER INPUT, THEN"
PRINT "ENTER FREQUENCY OF THE FUNDAMENTAL IN MHZ"
PRINT
INPUT FUNDAMENTAL
CLS
’print measuring fundamental on screen
PRINT "MEASURING FUNDAMENTAL"
‘preset the spectrum analyzer, set single-sweep and
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185 ’take sweep

190 PRINT #1,"IP;SNGLS;TS;"

200 PRINT #1,"DONE;"

210 INPUT #1,DONE

220 ’tune the spectrum analyzer to the fundamental freq and set
225 ’20 MHz span

230 PRINT #1,"CF " ;FUNDAMENTAL;"MHZ"

240 PRINT #1,"SP 20MZ;TS;"

250 PRINT #1,"DONE;"

260 INPUT #1,DONE

270 ’put a marker on signal peak, move marker to
275 ’reference level

280 PRINT #1,"MKPK HI;MKRL;TS;"

290 ’find signal peak, activate signal track, and
295 ’narrow span

300 PRINT #1,"MKPK HI;TS;"

310 PRINT #1,"MKTRACK ON;SP 100KZ;TS;"

320 PRINT #1,"DONE;"

330 INPUT #1,DONE

340 ’turn off signal track

350 PRINT #1,"MKTRACK OFF;"

360 ’find peak of signal, move peak to center of screen
370 ’make units in volts

380 PRINT #1,"AUNITS V;"

390 ’find peak of signal, send amplitude value to
395 ’computer

400 PRINT #1,"MKPK HI;MKA?7;"

410 INPUT #1,FUNDAMPTDV

420 ’send marker frequency to computer, enter frequency
425 ’value

430 PRINT #1,"MKF?;"

440 INPUT #1,FUNDAMENTAL

450 ’make the fundamental frequency the center freq
455 ’step size

460 PRINT #1,"MKSS;"

470 ’set the fundamental frequency units to MHZ

480 FUNDAMENTAL=FUNDAMENTAL/1000000!

490 FOR NUMBER = 2 TO MAXHARMONIC

500 PRINT "MEASURING HARMONIC # " ;NUMBER

510 ’set span and tune to next harmonic

520 PRINT #1,"SP 20MZ;"

530 PRINT #1,"CF UP;TS;"

540 PRINT #1,"DONE;"

550 INPUT #1,DONE

560 ’take a second sweep to allow spectrum analyzer to move to
570 ’the center frequency, find the signal peak,
575 ’activate the signal track

580 PRINT #1,"TS;"

590 PRINT #1,"MKPK HI;MKTRACK ON;SP 100KZ;TS;"

600 PRINT #1,"MKTRACK OFF;"

610 ’find signal peak, send amplitude value to computer
620 ’enter amplitude of harmonic

630 PRINT #1,"MKPK HI;MKA?;"

640 INPUT #1,HARMONICV(NUMBER)

650 NEXT NUMBER
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660 ’set amplitude units to dBm

670 PRINT #1,"AUNITS DBM;"

680 ’calculate the fundamental amplitude in dBm because
690 ’it was measured in volts

700 FUNDAMPTDDBM=10* (LOG(FUNDAMPTDV~2/.05)/2.3026)

710 ’calculate the sum of the squares of the amplitudes
720 ’of the harmonics, calculate amplitudes of

725 ’*harmonics (dBm)

730 SUMSQR=0

740 FOR I=2 TO MAXHARMONIC

750 SUMSQR=SUMSQR+HARMONICV(I)~2

760 HARMONICDBC(I)=20%(LOG(FUNDAMPTDV/HARMONICV(I))/2.3026)
770 NEXT I

780 ’calculate the percent distortion

790 PRCNTDISTORT=SQR(SUMSQR)/FUNDAMPTDV*100

800 CLS

810 ’output the data

820 PRINT "s#kx**** HARMONIC DISTORTION RESULTS *kkkxkxkxk'
830 PRINT "FREQUENCY = " ;FUNDAMENTAL;"MHZ"

840 PRINT "AMPLITUDE = " ;FUNDAMPTDDBEM;" dbc"

850 FOR I=2 TO MAXHARMONIC
860 PRINT "HARMONIC # ";I;"
870 NEXT I

880 PRINT "TOTAL DISTORTION
890 END

The RS-232 program prompts the operator to connect a source to the spectrum analyzer INPUT
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 results of
the harmonic distortion percentage computation, plus harmonic amplitude in dBc (decibels
relative to the carrier), are displayed on the computer display.

-";HARMONICDBC(I);" dbm"

";PRCNTDISTORT;" %"

If necessary, change the number of harmonics in line 40.
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Different Formats for Trace Data Transfers

Two different ways to format trace data using the TDF command were introduced earlier in
this chapter (TDF P and TDF B). This section describes all the available trace data formats.

The HP 8590 Series spectrum analyzer provides five formats for trace data transfers: real
number (P) format, binary (B) format, A-block format, I-block format, and measurement units
(M) format.

P Format

The P format allows you to receive or send trace data in a real-number format. This is the
default format when the instrument is powered up. Numbers are in dBm, dBmV, dBuV, volts,
or watts. The AUNITS command can be used to specify the amplitude units. Real-number data
may be an advantage if you wish to use the data later in a program. However, data transfers
using P format tend to be slow and take up a lot of memory (compared to binary format, the P
format can take up to four times the amount of memory). Data is transferred as ASCII type.

Although the spectrum analyzer can send the trace data to the computer as real numbers, the
trace data cannot be sent back to the spectrum analyzer without changing the trace data to
measurement units (integers). See the following example.

Example of Using the P Format

This example sends trace data to the computer and back to the spectrum analyzer using P
format.

Note The spectrum analyzer must be in the log amplitude scale to use the TDF P
d format.
1 REAL Trace_data(1:401) Declare an array for trace data.
10 OUTPUT 718;"IP;CF 300MHZ;SP 20MHZ;SNGLS;TS;" Take a measurement sweep.
20 QUTPUT 718;"TDF P;TRA?7;" Activate the P format, oulput
lrace A dala.
30 ENTER 718;Trace_data(x*) The computer receives trace A
data from the spectrum analyzer.
40 QUTPUT 718;"VIEW TRA;MOV TRA,O0;" To verify that the trace data s

transferred back to the spectrum
analyzer, set trace A to zeros.

50 QUTPUT 718;"RL7?;" Determine the amplitude of the
reference level. The amplitude
of the reference level is used to
change the inlegers sent to the
spectrum analyzer into real numbers.

60 DISP "PRESS CONTINUE WHEN READY"

70 PAUSE

80 ENTER 718;Ref_level Get the reference level.

90 MAT Trace_data=Trace_data—(Ref_level) These lines change the real trace
100 MAT Trace_data=Trace_data*(100) data (stored in Trace_data) into
110 MAT Trace_data=Trace_data+(8000) integers (in measurement units).
120 OUTPUT 718;"TRA "; Sends the trace data back to the
130 OUTPUT 718;Trace_data(x) spectrum analyzer in measure-

ment units.
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140 LOCAL 718
150 END

The trace data is sent to the computer in parameter units. A parameter unit is a standard
scientific unit. For the TDF P format, the parameter unit depends on the current amplitude
units (dBm, dBmV, dBuV, V, W). Use the AUNITS command to change the units.

For more detailed information about the P format, see the description for TDF in Chapter 5.

B Format

The B format allows you to receive or send trace data in a binary format. The B format
provides the fastest data transfer and requires the least amount of memory to store data.

Each data point is transferred in binary as two 8-bit bytes. The data points are in the internal
representation of measurement units (0 to 8000). Unlike the A-block format, the B format does
not send a header. An end-or-identify (EOI) is sent with the last byte of data.

Example of Using the B Format

This example sends trace data from the spectrum analyzer in B format. The trace data format
must be changed to A-biock format to return the trace data to the spectrum analyzer. See
following example.

Note It is not possible to return data to the spectrum analyzer using binary format.
You must use either A-block or I-block format to return the trace data to the
d spectrum analyzer.

10 INTEGER Tra_binary(1:401) Tra_binary stores the trace data.
20 ASSIGN @Sa TO 718;FORMAT OFF
30 OUTPUT @Sa;"IP;CF 300MZ;SP 20MZ;SNGLS;TS;" Tukes a measurement sweep.

40 QUTPUT @Sa;"MDS W;TDF B;TRA?;" Outpuls trace A dalta.

50 ENTER @Sa;Tra_binary(*)

60 OUTPUT @Sa;"TDF A;" Changes the trace data format to A-
block format.

70 QUTPUT @Sa;"MOV TRA,O;" To verify that the trace data is sent

back to the spectrum analyzer, move
all zeros into trace A.
80 DISP "PRESS CONTINUE WHEN READY"

90 PAUSE

100 OUTPUT @Sa USING "#,K,W";"TRA#A",802 Prepares the spectrum analyzer for
the trace data.

110 OUTPUT @Sa;Tra_binary(*) Transfers the trace data back to the

spectrum analyzer.
120 QUTPUT @Sa;"VIEW TRA;"
130 LOCAL 718
140 END

The result is transmitted as binary information. The MDS command can be used to change the
data format from two 8-bit bytes to one 8-bit byte. For more detailed information about the B
format and the MDS command, see the descriptions for TDF and MDS in Chapter 5.

Binary data can be converted to dBm or volts. For example, use the following equation to
change the trace data (in measurement units) to a real logarithmic number (dBm):

dBm = ((trace data — 8000) x 0.01) + reference level(in dBm)
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To change the trace data (in measurement units) to linear data (volts):

3000 ) x trace data

The following programming converts binary data to dBm.

reference level
volt§ = | ———————

10 ! 859X binary data to real numbers
20 Sa=718

30 ASSIGN @Sa_bin TO Sa;FORMAT OFF
40 INTEGER Trace_a(1:401)

50 OUTPUT Sa;"AUNITS DBM;"

60 QUTPUT Sa;"RL?;"

70 ENTER Sa;Ref_lev

80 PRINT Ref_lev

90 QUTPUT Sa;"TDF B;TRA?;"

100 ENTER @Sa_bin;Trace_a(*)

110 ! now the spectrum analyzer has all the data
120 ! to determine the measured trace data
130 REAL Trace_a_real(1:401)
140 MAT Trace_a= Trace_a-(8000) ! Results in below ref
150 ! level
160 MAT Trace_a_real= Trace_a*(.01)! now in hundredths of db
170 ! below ref lev
180 MAT Trace_a_real= Trace_a_real+(Ref_lev)
190 FOR I=1 TO 401
200 PRINT Trace_a_real(I)
210 NEXT I
220 END
The following programming converts binary data to volts.
10 ! 859X binary data to real numbers (linear)
20 Sa=718

30 ASSIGN @Sa_bin TO Sa;FORMAT OFF
40 INTEGER Trace_a(1:401)

50 OUTPUT Sa;"AUNITS V;"

60 OUTPUT Sa;"RL?;"

70 ENTER Sa;Ref_lev

80 Ref_lev_factor=Ref_lev/8000

90 OUTPUT Sa;"TDF B;TRA?;"

100 ENTER @Sa_bin;Trace_a(*)

110 ! now the spectrum analyzer has all the data
120 ! to determine the measured trace data

130 REAL Trace_a_real(1:401)

140 MAT Trace_a_real= Trace_a*(Ref_lev_factor)
150 FOR I=1 TO 401

160 PRINT Trace_a_real(I)

170 NEXT I

180 END
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A-Block Format

The A-block format is similar to binary format in that each data point is sent as two 8-bit bytes
(this, too, is in the internal representation of measurement data). A-block format also transfers
a four-byte header before the 401 points of trace data. These bytes are the ASCII character
“#”, “A”, and two-byte number representing the length of the trace data, followed by the data
bytes.

Example of Using the A-Block Format

This example sends trace data from the spectrum analyzer to the computer and back to the
spectrum analyzer in A-block format.

10 INTEGER Tra_binary(1:401) Declare an array for trace
data.

20 DIM Header$[4] Declare a string for the #,
A, MSB length, and LSB
length header.

30 OUTPUT 718;"IP;CF 300MZ;SP 20MZ;SNGLS;TS;" Take a measurement sweep.

40 QUTPUT 718;"MDS W;TDF A;TRA?;" Send trace A to the com-

puter in A-block format.
50 ENTER 718 USING "#,44,401(W)";Header$,Tra_binary(*) The computer recetves the

header and the trace data.
60 PRINT "PRESS CONTINUE TO RETURN DATA TO THE ANALYZER"
70 PAUSE
80 OUTPUT 718;"IP;TS;VIEW TRA;" View trace A.
90 OUTPUT 718;"TDF A;"
100 QUTPUT 718 USING The spectrum analyzer re-
"#,K,W,401(W)";"TRA#A" ,802,Tra_binary(*),";" cetves the trace data from
the computer.
110 END

The transferred trace data consists of #4A, a two-byte number representing the most significant
byte (MSB) length and the least significant byte (LSB) length, and the data bytes. Depending on
the terminal you are using, the data bytes may appear as symbols instead of numbers. Consult
your computer documentation to determine the numeric value of the data bytes.

For more detailed information about the A-block format and the MDS command, see the
descriptions for TDF and MDS in Chapter 5.

I-Block Format

Note The I-block format is not recommended for use with the RS-232 interface

i (Option 023).

The I-block format transfers data points as two 8-bit bytes in the internal representation of
measurement data. In addition to transferring trace data, I-block format also transfers the
characters “#” and “I”. These characters indicate that the trace data is in I-block format. The
I-block format allows the spectrum analyzer to accept up to 401 points of trace data when
using I-block format. Fewer than 401 points of trace data can be specified, and the spectrum
analyzer will accept data until an EOI signal is sent to it. Therefore, returning the trace data to
the spectrum analyzer requires an important instruction, END. (See following example.)
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Example of Using the I-Block Format

This example sends trace data from the spectrum analyzer to the computer and back to the
spectrum analyzer in I-block format.

10 INTEGER Tra_binary(1:401) Declare an array for trace
data.

20 DIM Header$[2] Declare an array for #, 1
header.

30 QUTPUT 718;"IP;CF 300MZ;SP 20MZ;SNGLS;TS;" Take a measurement sweep.

40 QUTPUT 718;"TDF I;TRA?;" Send trace A data in I
block format.

50 ENTER 718 USING "#,24,401(W)";Header$,Tra_binary(x) The computer receives the
header and trace A data.

60 PRINT "PRESS CONTINUE TO RETURN DATA TO THE ANALYZER"

70 PAUSE

80 OUTPUT 718;"IP;TS;VIEW TRA;" View trace A.

90 OUTPUT 718;"TDF I;"

100 OUTPUT 718 USING "#,K,W,401(W)";"TRA#I", The trace data is returned
Tra_binary(*)END to the spectrum analyzer.
110 END

The END statement in line 100 sends the spectrum analyzer the last data byte stored in the
array and sets the HP-IB EOI line “true,” as required by the I-block format.

The transferred trace data consists of #I, followed by data bytes until the EOI line is set true.

For more detailed information about the I-block format and the MDS command, see the
descriptions for TDF and MDS in Chapter 5.

M Format

The M format is for sending trace data only. It formats the trace data in the internal format
used by the spectrum analyzer, also known as measurement units.

Refer to Figure 3-1. The displayed amplitude of each element falls on one of 8000 vertical
points with 8000 equal to the reference level. For log scale data, each point is equal to 0.01 dB.
The peak of the signal in Figure 3-1 is equal to —20 dBm, or two divisions below the reference
level. In measurement units, it is equal to 6000 (8000 — 2000 = 6000). In linear mode, each
point has a resolution of [reference level in volts divided by 8000]. The range of internal data
is —32,768 to +32,767. In practice however, the range limits can be reached during trace math
operations only.
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Figure 3-1. Measurement Unit Range and Trace Amplitudes
Table 3-1. Measurement Units
Index Description
Number

1 A number within the range of 8161 to 32,767 measurement units is obtainable
with trace math operations only.

2 The area from 8000 (reference level) to 8160 (1.6 dB above reference level)
represents the amount a trace element’s amplitude can exceed the top graticule
and still be valid.

3 The area from 0 to 8000 represents the displayed range for trace amplitude
data. The range of 0 to 8000 varies according to the amplitude scale of the
spectrum analyzer as follows:
= In 10 dB/division, the range is from 0 to 8000.

m In 5 dB/div, the range is from 4000 to 8000.
a In 2 dB/div, the range is from 8000 to 6000.
a In 1 dB/div, the range is from 8000 to 7000.
4 A number within the range of 0 to —32,768 measurement units is obtainable

with trace math operations only.
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Example of Using the M Format
This example sends trace data from the spectrum analyzer to the computer in M format.

10 INTEGER A(1:401)

Dimension array A.

30 QUTPUT 718;"IP;CF 300MZ;SP 20MZ;SNGLS;TS;" Take a measurement sweep.

40 OUTPUT 718;"TDF M;TRA?;"

50 ENTER 718;A(*)
60 PRINT A(*)
70 END

Send trace A data in M format.
The computer receives the trace data.
Print trace data.

Note

v

All trace math functions are done using measurement units. See Table 5-4 for a
list of all trace math functions. See the description for the AMB command in
Chapter 5 for an example of trace math subtraction in measurement units.

The result is in measurement units (—32768 to +32767). For more detailed information about
the M format, see the description for TDF in Chapter 5.

Table 3-2 summarizes the different trace data formats.

Table 3-2. Summary of the Trace Data Formats

Trace Description Remarks
Data
Format
TDF P |Real Number Spectrum analyzer must be in log scale to use TDF P. To send the
Format trace data back to the spectrum analyzer, the data must be
converted to measurement units.
TDF B |Binary Format Fastest format for trace data transfers. Use the A-block format to
send data back to the spectrum analyzer.
TDF A | A-Block Data Trace data preceded by “#,” “A,” and a two-byte number. To use
Format the A-block format for sending data, you must provide the
number of data bytes.
TDF I |I-Block Data Trace data preceded by “#,” and “I.” This format is not
Format recommended for use with an RS-232 interface. Unlike using the
A-block format, you do not provide the number of data bytes
when sending data.
TDF M [Measurement TDF M cannot be used to send trace data back to the spectrum

Data Format

analyzer.
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Creating and Using Downloadable Programs

What You'll Learn in This Chapter
This chapter provides fundamental information about downloadable programs (DLPs).
This chapter contains the following sections:

m Creating and executing a DLP.

Storing DLPs on a RAM card.

Determining the amount of memory needed for a DLP.
Using the DLP editor.

DLP programming guidelines.

What is a DLP?

A DLP is a sequence of programming commands used to perform a specific operation. You
can define a DLP that is made up of several user-defined functions, user-defined variables,
and user-defined traces, then store the DLP in analyzer memory or on a RAM card. DLPs are
created with the FUNCDEF command.

Why Use a DLP?

A DLP provides an easy way to execute programming commands without the use of an
external controller. Almost any instruction that the analyzer can execute over the interface
bus or with front-panel operation can be executed in a DLP. In addition, DLPs have the ability
to control other instruments over the instrument bus. DLPs remain in analyzer memory even
when the spectrum analyzer power is turned off; the DLPs are stored in the battery-backed
RAM of the analyzer memory and can be used repeatedly, whenever needed.
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Creating and Executing a DLP

This section contains information about how to create and execute a DLP. This section contains
the following procedures:

Create a DLP.

Execute the DLP with a softkey.

Execute the DLP within a program.

Use user-defined variables and user-defined traces within a DLP.
Enter values into a DLP.

Create a modular DLP.

To Create a DLP
A DLP is created by using the FUNCDEF command.

1.

Begin the FUNCDEF declaration by specifying the FUNCDEF command, the label for the
function you are creating, a comma, and then a delimiter. See line 10 of the example.

Use unique names (unique from the analyzer programming commands) for the label. To
avoid confusion with the internal variables used by the spectrum analyzer, Hewlett-Packard
recommends that you use an underscore as the second character of the label.

Enter in the programming commands that you want the DLP to perform. See lines 20 and
30 of the example. Be sure to use semicolons to separate and terminate each programming
command.

End the FUNCDEF declaration by specifying the same delimiter that was used in step 1. See
line 40 of the example. The delimiters are used to enclose the programming commands for
the function.

To avoid problems with the FUNCDEF declaration, you should remember the following:

Loading a DLP into analyzer memory requires space in the analyzer’s memory. If you are
creating a large DLP, you should see “Determining the Amount of Memory Needed for a
DLP” in this chapter for information on how to determine the amount of available analyzer
memory and the size of the DLP.

Limit the number of characters between the delimiters in the FUNCDEF declaration to a
maximum of 2047 characters. If the DLP is too large, you may need to segment the program
into several functions with a main program to call the functions. See “To Create a Modular
DLP” in this chapter for more information.

Ensure that the commands within the DLP are spelled correctly, that the syntax for the
command is correct, and that each command is properly terminated with a semicolon.

Keep the program lines short. If necessary, divide the spectrum analyzer programming
commands into several lines, and place a semicolon at the end of every line. (The semicolon
suppresses a carriage return and a line feed.) See the example.

See the description for the FUNCDEF command in Chapter 5 for a list of programming
commands that cannot be used within a FUNCDEF declaration.

Example

Executing the following programming lines creates a downloadable program called Z_OOM.

7.

OOM presets the analyzer, sets the center frequency to 300 MHz, sets the span to 10 MHz,

and places a marker on the highest signal. After executing the following lines, Z_OOM will be
in spectrum analyzer memory.
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10 OQUTPUT 718;"FUNCDEF Z_00M,Q"; Begins the FUNCDEF declaration. The “@”
sign delimits the programming commands
that are within the FUNCDEF called Z_OOM.
The semicolon at the end of the line sup-
presses a carriage return and line feed.

20 OUTPUT 718;"IP;CF 300MHZ;"; Enters IP and CF 300 MHz commands into
Z_0O0M.

30 OUTPUT 718;"SP 10MHZ;TS;MKPK HI;"; FEnters the SP 10 MHz, TS, MKPK HI com-
mands into Z_OOM.

40 OUTPUT 718;"@;" Ends the FUNCDEF declaration.

50 LOCAL 718 Places the analyzer in local mode.

60 END

To Execute a DLP by Using a Softkey

There are two ways to execute a DLP. You can execute the DLP by pressing a softkey that has
been assigned a function as shown in this procedure, or execute the DLP within a program
(shown in the following procedure).

1. Use the KEYDEF command to assign the function that you created with the FUNCDEF
command to a softkey.

2. Press (MEAS/USER), User Menus to access the softkey.

Example
The following example uses the KEYDEF command to assigns the Z_OOM function to softkey 1.

10 OUTPUT 718;"KEYDEF 1, Z_0OM,%CAL SIG|Z0OOMY,;"; Assigns the function Z_.OOM to
softkey 1 and assigns softkey 1
the label “CAL SIG ZOOM.”

20 LOCAL 718

30 END

You can access CAL SIG ZOOM by pressing (MEAS/USER), User Menus.

To Execute the DLP within a Program
You can also execute the DLP within a program.

s Use the name of the DLP within a program.

Example
The following programming line executes the Z_O0OM function remotely.
OUTPUT 718;"Z_00M;"
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To Use a User-Defined Variable within a DLP

User-defined variables are variables that you create with the VARDEF or ACTDEF commands.
User-defined variables remain in spectrum analyzer memory and retain their values until
redefined, disposed of, or altered by MOV or math commands. Because user-defined variables
remain in memory, you should define the variables outside of the DLP. Problems can be avoided
by defining variables at the beginning of a program.

To use a user-defined variable within a DLP:

1. Use the VARDEF command to declare the variable. You should declare the variable outside
of the function.

2. Begin the FUNCDEF declaration.

3. Use the variable within the function declaration. If you want to display the value of the
variable, use the DSPLY command.

4. End the FUNCDEF declaration.

If variables are defined at the beginning of a program, then the MEM? query returns the
correct value for available spectrum analyzer memory after the DLP is downloaded by an
external controller.

Example

10 OUTPUT 718;"VARDEF A_MP,0;"; Declares the variable called
A_MPand initializes its
value to zero.

20 OUTPUT 718;"FUNCDEF A_MPFUNC,!;" Begins the declaration
of a function called A_MPFUNC.

30 OUTPUT 718;"IP;SNGLS;"; Does an instrument pre-
set, sets it to single-sweep
mode.

40 OUTPUT 718;"FA 275MHZ;FB 325MHZ;"; Sets the start and stop
Jrequencies to 275 and
325 MHz, respectively.

50 OUTPUT 718;"TS;MKPK HI;"; Puts a marker on the
highest signal.

60 OUTPUT 718;"MOV A_MP,MKA;"; Moves the marker am-

plitude value into A_MP.
70 OUTPUT 718;"PU;PA 60,180;TEXT %MARKER AMPLITUDE IS %;"; Displaysthe message “MARKER

80 OQUTPUT 718;"DSPLY A_MP,3.1;TEXT %dBm%;"; AMPLITUDE 1S, ” then
displays the marker am-
plitude and dBm.

90 OUTPUT 718;"!;" ' Ends the function declaration.

100 OUTPUT 718;"A_MPFUNC;" Executes the A_MPFUNC
DLP

110 END

The programming example above alters the variable A_MP that was defined with the VARDEF
command. The math commands can be used to alter variable values. Examples of math
commands are the ADD, DIV, SUB, and MPY. Refer to Table 5-4 in Chapter 5 for a complete list
of the math commands.
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To Use a User-Defined Trace within a DLP

Like variables, you should define user-defined traces outside of the DLP. User-defined traces
retain their values until redefined, disposed of, or altered by the MOV command or a math
command.

1. Use the TRDEF command to define a trace. Declare the trace outside of the function.
2. Initialize the elements of the trace to O.

3. Use the trace (you can use the trace within a DLP).

4

. To display the contents of the user-defined trace, move the contents of the user-defined
trace into trace A, trace B, or trace C with the MOV command and then use the VIEW
command to display the destination trace (trace A, trace B, or trace C).

Example

The following example demonstrates how to define a trace, move a value into the trace, move
the trace to trace A, and view trace A.

10 OUTPUT 718;"TRDEF T_RACEA,401;"; Defines a 401-point trace called “T_RACEA.”

20 OUTPUT 718;"MOV T_RACEA,O;"; Initializes the trace values to zero.

: Use the T_RACEA for a measurement.

130 OUTPUT T718;"FUNCDEF D_ISPTRACE,!;" Defines a function called D_ISPTRACE.

140 OUTPUT 718;"MOV TRA,T_RACEA; “; Moves the contents of T_RACEA into trace
A,

150 QUTPUT 718;"VIEW TRA;"; Displays trace A.

160 QUTPUT 718;"!'; " Ends the FUNCDEF declaration.

170 OUTPUT 718;"D_ISPTRACE;" Executes the D_ISPTRACE DLE

180 END

To Enter Values into a DLP

To allow the spectrum analyzer user to enter a value with the analyzer front-panel keys, you
need to use the active function definition command (ACTDEF) instead of the enter parameter
command (EP) for entering values in a DLP.

a Use the ACTDEF command within the DLP. Do not use the EP command.

Example

For example, if you want the user to enter the resolution bandwidth during the execution of a
program (but not within a DLP), you would use the following:

OUTPUT 718;"ACTDEF M_BW,%ENTER THE RESOLUTION Lets the user enter the value of the
BANDWIDTHY,,5MHZ,STEP, MOV RB,M_BW!;" resolution bandwidth with the front-
panel 