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HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, semiconductor products ad chemical analysis
businesses are now part of Agilent Technologies. We have made no changes to this
manual copy. The HP XXXX referred to in this document is now the Agilent XXXX.
For example, model number HP8648A is now model number Agilent 8648A.

About this Manual

WEe' ve added this manua to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

Support for Your Product

Agilent no longer sells or supports this product. Y ou will find any other available
product information on the Agilent Test & Measurement website:

www.tm.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies
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Notice.
The information contained in this document is subject to change without notice.

Hewlett-Packard makes no warranty of any kind with regard to this material, including

but not limited to, the implied warranties of merchantability and fitness for a particular
purpose. Hewlett-Packard shall not be liable for errors contained herein or for incidental or
consequential damages in connection with the furnishing, performance, or use of this material.

© Copyright Hewlett-Packard Company 1992, 1993, 1994, 1995

All Rights Reserved. Reproduction, adaptation, or translation without prior written permission
is prohibited, except as alowed under the copyright laws.

1400 Fountaingrove Parkway, Santa Rosa CA, 95403-1799, USA
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Certification

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

Regulatory Information
The Calibration Guide shipped with your instrument contains the regulatory information.

Warranty

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

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

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

LIMITATION OF WARRANTY

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

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

ExcLusIVE REMEDIES

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

Product maintenance agreements and other customer assistance agreements are available for
Hewlett-Rzckard products. For any assistance, contact your nearest Hewlett-Rzckard Sales and
Service Office

Safety Notes

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

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

Warning Warning denotes a hazard. It calls attention to a procedure which, if not
correctly performed or adhered to, could result in injury or loss of life.
Do not proceed beyond a warning note until the indicated conditions are
fully understood and met.

Instruction The instruction documentation symbol. The product is marked with this
Manual  symbol when it is necessary for the user to refer to the instruction in the
manual.

Download from Www.Somanuals.com. All Manuals Search And Download.



General Safety Considerations

Caution

Before switching on this instrument, make sure that the line voltage selector
switch is set to the voltage of the power supply and the correct fuse is
installed.

Warning

This is a Safety Class | product (provided with a protective earthing
ground incorporated in the power cord). The mains plug shall only be
inserted in a socket outlet provided with a protective earth contact. Any
interruption of the protective conductor, inside or outside the instrument,
is likely to make the instrument dangerous. Intentional interruption is
prohibited.

Warning

The opening of covers or removal of parts is likely to expose dangerous
voltages. Disconnect the instrument from all voltage sources while it is
being opened.

Warning

The power cord is connected to internal capacitors that may remain live
for 10 seconds after disconnecting the plug from its power supply.

Warning

These servicing instructions are for use by qualified personnel only.
To avoid electrical shock, do not perform any servicing unless you are
gualified to do so.
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How to Use This Guide

This guide uses the following conventions:

Front-Panel Key] Thisrepresents a key physically located on the instrument.

Sof tkey Thisindicates a“softkey,” a key whose label is determined by the instrument’s
b firmware.

Screen Text Thisindicates text displayed on the instrument’ s screen.

vi
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HP 8590 D-Series and E-Series Spectrum Analyzer
Documentation Description

In addition to the programmer’ s guide, the following guides are shipped with your spectrum
analyzer:
The Cdibration Guide for your Spectrum Andyzer
m Tells you how to test your spectrum analyzer to determine if the spectrum analyzer meets
its gpecifications.
HP 8590 E-Series and L-Series Spectrum Analyzer User’s Guide

s Tdls you how to make measurements with your spectrum analyzer.
m Describes the spectrum anayzer features.
m Tdls you what to do in case of afailure.

HP 8590 E-Series and L.-Series Soectrum Analyzer Quick Reference Guide

m Describes how to make a simple measurement with your spectrum analyzer.
m Briefly describes the spectrum andyzer functions.
m Ligts dl the programming commands.

HP 8591C Cable TV Analyzer Documentation Description

In addition to the programmer’ s guide, the following guides are shipped with your cable TV
analyzer:
HP 8590 E-Series Spectrum Analyzers and HP 8591 C Cable TV Analyzer Calibration Guide

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

HP 8591C Cable TV Analyzer User’'s Guides
Cable TV Measurements

= Tellsyou how to make cable TV measurements with your analyzer.
m Describes the cable TV anayzer mode features.

Spectrum Analyzer Reference

m Tells you how to make measurements using the spectrum analyzer mode.
m Describes the spectrum analyzer mode features.

m Téells you what to do in case of afailure.

HP 8591C Cable TV Analyzer Getting Started and Quick Reference Guide

m Describes how to make a simple measurement with your spectrum analyzer.
m Briefly describes the cable TV and spectrum analyzer functions.
m Provides a quick reference for cable TV and spectrum analyzer softkeys.

vii
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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-1B) 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 smple 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.
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Connecting the Computer to the Spectrum Analyzer

For the HP-IB Interface
Refer to Appendix B for a detailed description of the HP-1B interface.

Appendix B contains instructions for connecting the spectrum analyzer’s HP-IB interface to
ether 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.

For the BS-232 Interface
Refer to Appendix C for a detailed description of the RS-232 interface.

Appendix C contains ingtructions for connecting the spectrum andyzer'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 externa 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, generaly, other computer RS-232 devices. The spectrum
andyzer RS-232 port is the DTE-type. Connections from the computer (DCE) to the spectrum
andyzer (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
anayzer 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
spectrum analyzer and computer.

Pressing (CoNFIG) removes the spectrum analyzer from remote mode and enables front-panel
control.

1.2 Preparing for Use
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HP-IB Connections for the HP 9000 Series 200 Technical
Computers

Equipment

n HP 9816, 9826, or 9836 Series 200 technica computer
m HP 8590 Series spectrum analyzer with Option 041

= HP 10833 (or equivalent) HP-IB cable

Interconnection Instructions

Connect the spectrum analyzer to the computer using the HP-IB cable. Figure |-I shows an
HP 9836 computer connected to the spectrum analyzer.
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Figure I-l. Connecting the HP 9000 Series 200 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. 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 BASI C 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 (Conrig), 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 (Conric), Mare 2 of 3, ANALYZER ADDRESS,
18, (Hz) (or enter the appropriate address).

4. Enter the following program, then press (Run) 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 Anal yzer=718

30 CLEAR Anal yzer

40 QUTPUT Analyzer;"IP;SNGLS;"

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

60 OUTPUT Analyzer;"CF?7;"

70 ENTER Anal yzer; A

80 PRI NT " 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
CENTERFREQUENCY= 3.0E+8 Hz.

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

Equipment

n HP98580A,98581A, 98582A, or 98583A Series 300 technical computer
n HP 8590 Series spectrum anayzer with Option 041

= 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 |-2.

=

[ Jo
= )) 200 o.l )
g T (PO o1 )
:
554 =)

cul3ie

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. 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.

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-1B address of the spectrum analyzer: press (Conrig), More 1 of 3,
ANALYZER ADDRESS . The usud address for the spectrum analyzer is 18. If necessary, reset

the address of the spectrum anayzer: press (conFig), More 1 of 3, ANALYZER ADDRESS
(or enter the appropriate address).

4. Enter the following program, then press (Run) 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 Andyzer

40 OUTPUT Andyzer ;"1P; 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.

CENTERFREQUENCY=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-1B Connections for the HP Vectra Personal Computer

Equipment

= HP Vectra personal computer, with option HP 82300B, the HP BASIC Language Processor
m HP 8590 Series spectrum analyzer with Option 041

» HP 10833 (or equivalent) HP-IB cable

Interconnection Instructions
Connect the spectrum anayzer to the computer using the HP-IB cable as shown in Figure |-3.

Q O 00 []

. ® @« o o OINNY
0000000000000 =\, = @0 ©0 '

UUUH%U%UODUUU NG ©® 0 0,
L NS

cu13le

Figure 1-3. Connecting the HP Vectra Personal 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. Refer to the HP 82300 L anguage Processor documentation to install the language processor
board in your computer and load the BASIC programming language into your computer.

2. Check the HP-1B address of the spectrum analyzer: press (CONFIG), More 1 of 3,
ANALYZER ADDRESS . The usud address for the spectrum analyzer is 18. If necessary, reset

the address of the spectrum analyzer: press (ConriG), Mare 1 of 3, ANALYZER ADDRESS,
18 (or enter the appropriate address).

3. Enter the following program, then press (Fio) 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 Anayzer

40 OUTPUT Analyzer ;"IP; SNGLS ;"
500UTPUT Analyzer;'"CF 300MZ;TS;"

60 QUTPUT Analyzer;"CF?;"

70 ENTER Anal yzer;A

80 PRI NT " 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
CENTERFREQUENCY=3.0E+8Hz.

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 or IBM PC/AT Personal
Computer

Equipment

s HP Vectra or IBM PC/AT persona computer

= HP 8590 Series spectrum analyzer with Option 043

] 9-pin 25-pin 25-pin

» HP 24542V 9-pin to 9-pin RS-232 cable for computers with a 9-pin female RS-232 port

Note Refer to Appendix C for information on wiring cables.

Interconnection Instructions

1. Connect the spectrum analyzer to the computer using the RS-232 cable as shown in
Figure |-4.

g OT 0 o)

0000000000000 =\ =
0000000000000 B
0000000000000

cul29e

Figure 1-4. Connecting the Personal Computer to the Spectrum Analyzer

2. Turn on the spectrum analyzer and the computer.
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Test Program

The program shown below is written to work with 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

Set the spectrum analyzer baud rate to 9600, to match the baud rate set up for the computer
port in the test program. In line 20, the “9600” indicates 9600 baud for the computer port.

Press the following keys to set the baud rate: (ConFiG), Moret of 3, BAUD RATE , 9600, (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 "COM1:9600,N,8,1" AS #1

30 PRI NT #1,"1P;"

40 PRI NT #1,"SNGLS;"

50 PRI NT #1,"CF 300MZ;TS;"

60 PRI NT #1,"CF?;"

70 | NPUT #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
CENTERFREQUENCY=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

Y ou 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
plot per page or four plots per page, but not 2 plots per page.

Printing Using an HP-IB Interface

Equipment
m HP 8590 Series spectrum analyzer equipped with Option 041
m HP 10833 (or equivaent) HP-IB cable
= Printer with HP-IB Interface, choose one of the following:
| HP 2225 ThinkJet
o HP 3630A PaintJet
o HP 500 Seriest DeskJet
HP 310* Portable DeskJet
HP LaserJet
MX-80 Epson
LQ-570 Epson
* Some models support color printing

0O 0O O O

Interconnection and Printing Instructions

1. Turn off the printer and the spectrum analyzer.

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

Table |-l. Setting of HP ThinkJet Printer Mode Switches

Switch | Setting Comments
Number

1 down | Printer performs a carriage return only.

down | Printer performs a line feed only.

w N

Sets the printer to skip paper perforations

u p

4 down Sets the printer for a paper length of 11 inches.
5 down | Sets the printer to HP MODE.

6 up

7 down Sets the printer to USASCII.

8 down
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Note Because HP-IB cables can be connected together, more than one instrument can
communicate on the HP-1B. This means that both a printer and a plotter 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 with two controllers (the computer
and the spectrum analyzer) connected, the computer must be disconnected
from the HP-IB. In most cases, it is sufficient to Ssmply turn the computer OFF.

3. Turn on the spectrum analyzer and printer.
4. On the spectrum analyzer, press (ConFig), Print Conf ig , Prn Port Config |,
PRN PORT HPIB PAR (so that HPIB is underlined).

5. The printer usually resides at the first device address. To enter address 1 for the printer,
pressPRINTER ADDRESS, 1, (Hz2).

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

Set ¢slr Printer Press this key to print in color if the spectrum analyzer is connected
to a Hewlett-Packard color printer, then select the appropriate
printer.

Selecting any Hewlett-Packard printer results in three printouts per
page prior to formfeeding the page.

One printout per page can be achieved by manually formfeeding
each printout.

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

. Press HP B&W PRINTER if the spectrum analyzer is connected to a
Hewlett-Packard printer.

Selecting any Hewlett-Packard printer results in three printouts
per page prior to formfeeding the page.

One printout per page can be achieved by manually formfeeding
each printout.

. Press HP B&W DJ540 if the spectrum analyzer is connected to a
Hewlett-Packard DeskJet 540 printer.
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. Press EP MX80 SML LRG if the spectrum analyzer is connected to
a MX-80 Epson or other compatible 9-pin print-head printer.

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

Pressing this key to underline LRG will print only one printout to a
softkey

. Press EP L5870 SML LRG if the spectrum analyzer is connected to
a LQ-570 Epson or other compatible 24-pin print-head printer.

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

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

softkey labels to be printed with the spectrum analyzer display printout,
press PRT MENU ON OFF so that ON is underlined. Note that this function does not work

when EP MX80 SML LRG or EI? L§570 SML LRG are pressed to underline LRG.

8. Press Previous Menu, caPY DEV PRMT PLT (PRNT should be underlined), then (copy).
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Plotting Using an HP-IB Interface

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

Equipment
m HP 8590 Series spectrum anayzer with Option 041.
= HP 10833 (or equivalent) HP-IB cable.
= Any of the following plotters.
o HP 7440A ColorPro plotter with HP-IB
o HP 7445A plotter with HP-IB
o HP 7550A/B plotter with HP-IB

Interconnection and Plotting Instructions

1. Turn off the plotter and the spectrum analyzer.
2. Connect the plotter to the spectrum analyzer using the HP-1B cable.

Note Because HP-IB cables can be connected together, more than one instrument can
communicate on the HP-1B. This means that both a printer and a plotter 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 plot with two controllers (the computer
and the spectrum analyzer) connected, the computer must be disconnected
from the HP-IB.

3. Turn on the spectrum analyzer and the plotter.

4. On the spectrum analyzer, press_(ConFig), Plot Conf ig , Plt Port Config ,
PLT PORT HPIB PAR (so that HPIB is underlined).

5. 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.

1-14 Preparing for Use

Download from Www.Somanuals.com. All Manuals Search And Download.



6. 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.

7. 1f two or four plots per page are chosen, afunction is displayed that allows you to select
the location on the paper for the plotter output. If two plots per page are selected, then
PLT [J PLT [I .
Loc . . function is displayed. If four plots per page are selected, then LoC . . is
displayed. Press the softkey until the rectangular marker is in the desired section of the
softkey label. The upper and lower sections of the softkey label graphically represent where
on the page the plotter output will be located.

Note For a multi-pen plotter, the pens of the plotter draw the different components
of the screen asfollows:

Pen Description
Number

1 Draws the annotation and graticule.

Draws trace A.

Draws trace B.

Draws trace C and the display line.

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

D 01 B~ oW DN

Draws the upper-limit line.

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

Note Once the address of the printer and plotter have been entered, the spectrum

There is no need to reenter them when the spectrum analyzer is turned off and
on.
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Printing Using an RS-232 Interface

Equipment
m HP 8590 Series spectrum anayzer with Option 043.
= One of the following cables:
o HP 245426 9-pin to 25-pin RS-232 cable
o HP 24542U 9-pin (f) to 9-pin (f) RS-232 cable
| HP C2932A 9-pin (f) to 9-pin (m) RS-232 cable (for use with LaserJet 4P and 4Plus)
» Printer with RS-232 Interface, choose one of the following:
| HP 500 Series* DeskJet
o HP 2225 ThinkJet
o HP 3630A PaintJet
o MX-80 Epson
o LQ-570 Epson
o HP LaserJet
* Some models support color printing

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

Note The RS-232 interface alows only one device (either the printer or the plotter)
to be connected to the spectrum analyzer. Refer to the Appendix C for more
information on RS-232 protocol and cable wiring.

2. Connect the printer usng an RS-232 cable.
3. Turn on the spectrum analyzer and printer.

4. Press (CONFIG), Print Config , Pm Port Config , PRN PORT SER PAR (so that SER is
underlined).

5. To et 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
RS-232 handshake lines, you can use 9600 baud for all of the programs.

6. Press (ConFiG), Print Config.
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7. Select the configuration for your printer by pressing the appropriate key. Note that the
softkey is activated when the key title is underlined.

Set ¢olr Printer

Set B&W Printer

Press this key to print in color if the spectrum analyzer is connected
to a Hewlett-Packard color printer, then select the appropriate
printer.

Selecting any Hewlett-Packard printer results in three printouts per
page prior to formfeeding the page.

One printout per page can be achieved by manually formfeeding
each printout.

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

. Press HP B&W PRINTER if the spectrum analyzer is connected to a
Hewlett-Packard printer.

Selecting any Hewlett-Packard printer results in three printouts
per page prior to formfeeding the page.

One printout per page can be achieved by manually formfeeding
each printout.

. Press HP B&W DJS540 if the spectrum analyzer is connected to a
Hewlett-Packard DeskJet 540 printer.

. Press EP MX80 SML LRG if the spectrum analyzer is connected to
a MX-80 Epson or other compatible 9-pin print-head printer.

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

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

. Press EP LQ570 SML LRG if the spectrum analyzer is connected to
a LQ-570 Epson or other compatible 24-pin print-head printer.

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

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

8. If you want the softkey labels to be printed with the spectrum analyzer display printout,
press PRT MENE OGN OFF so that ON is underlined. Note that this function does not work

when EP MX80 LRG or EP 14570 LRG is pressed.

9. Press Previous Menu, COPY DEV PRNT PLT (PRNT should be underlined), then (copy).
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Plotting Using an RS-232 Interface

Equipment
= HP 8590 Series spectrum analyzer with Option 043.
s HP 245426 9-25 pin RS-232 cable
= HP C2932A 9-9 pin RS-232 cable (for use with LaserJet 4P and 4Plus)
= Any of the following Plotters.
o HP 7440A ColorPro plotter with an RS-232 interface.
o HP 7445A plotter with an RS-232 interface.
o HP 7550A/B plotter with an RS-232 interface.

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

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

2. Connect the plotter using an RS-232 cable.
3. Turn on the spectrum analyzer and the plotter.

4. Press(conrig), Plot Cenfig, P1t Port Config, PLT PORT SER PAR (sothat SERis
underlined).

5. |b set the baud rate to 1200 baud, press: Baub RATE, 1200, [Hz).

6. Press (conri), 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. 1f 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
PLT [] PLT I -

Loc _ _ function is displayed. If four plots per page are selected, then Loc _ _ IS
displayed. Press the softkey until the rectangular marker is in the desired section of the
softkey label. The upper and lower sections of the softkey label graphically represent where
on the page the plotter output will be located.

1-18  Preparing for Use

Download from Www.Somanuals.com. All Manuals Search And Download.



Note For a multi-pen plotter, the pens of the plotter draw the different components
of the screen asfollows:

Pen
Number

Description

1

S v e WY

Draws the annotation and graticule.
Draws trace A.

Draws trace B.

Draws trace C and the display line.

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

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 (2.

. To plot after printing, press (CONFIG), COPY DEV PRNT PLT (so that PLT is underlined), and

@,
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Printing Using a Parallel Interface

Equipment
m HP 8590 Series spectrum analyzer equipped with Option 041 or 043.
s HP C2950A parale printer cable.
= Printer with parallel interface, choose one of the following:
o HP 310* Portable DeskJet
o HP 3630A PaintJet
o HP 500 Series* DeskJet
*1 HP LaserJet
o LQ-570 Epson
o MX-80 Epson
* Some models support color printing

Interconnection and Printing Instructions

1. Turn off the printer and the spectrum analyzer.

2. Connect the printer to the spectrum analyzer using the parale printer cable.
3. Turn on the spectrum analyzer and printer.
4

- On the spectrum analyzer, press (ConFiG), Print Config, Pm Port Config ,

PRN PORT HPIB PAR (for Option 041, so that PAR is underlined) or PRN PORT SER PAR (for
Option 043, so that PAR is underlined).

5. Select the configuration for your printer by pressing the appropriate key. Note that the
softkey is activated when the key title is underlined.

Set Colr Printer  Pressthiskey to printin color if the spectrum analyzer is connected
to a Hewlett-Packard color printer, then select the appropriate
printer.

Selecting any Hewlett-Packard printer results in three printouts per
page prior to formfeeding the page.

One printout per page can be achieved by manually formfeeding
each printout.
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Set B&W Printer Press this key to print in black and white, then press one of the
following keys to select the appropriate printer mode.

. Press HP B&W PRINTER if the spectrum analyzer is connected to a
Hewlett-Packard printer.

Selecting any Hewlett-Packard printer results in three printouts
per page prior to formfeeding the page.

One printout per page can be achieved by manually formfeeding
each printout.

» Press HP B&W DJ540 if the spectrum analyzer is connected to a
Hewlett-Packard DeskJet 540 printer.

. Press EP MX80 SML LRG if the spectrum analyzer is connected to
a MX-80 Epson or other compatible 9-pin print-head printer.

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

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

» PressEP L5790 SML LRG if the spectrum analyzer is connected to
a LQ-570 Epson or other compatible 24-pin print-head printer.

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

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

6. 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. Note that this function does not work

when EP MX80 SML LRG or EP LQ57¢0 SML LRG are pressed to underline LRG.
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Plotting to an HP LaserJet Printer

Equipment
m HP 8590 Series spectrum analyzer with RS-232 or Parallel Interface
m HP 245426 9-pin to 25-pin RS-232 cable
s HP C2932A 9-pin (f) to 9-pin (m) RS-232 cable (for use with LaserJet 4P and 4Plus)
= HP C2950A parallel printer cable
m Any of the following HP LaserJets:
o HP LaserJet Il
o HP Laserdet 11IP
| HP LaserJet 4
o HP LaserJet 4L
o HP LaserJet 4P
HP LaserJet 4Plus

[m]

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

Note The RS-232 or pardle interface alow only one device (either the printer or the
plotter) to be connected to the spectrum analyzer. Refer to the Programmer’s
Guide for more information on protocol and cable wiring.

2. Connect the HP LaserJet to the analyzer.

3. Turn on the analyzer and the HP LaserJet printer.

4. Press (CONFIG).

5. Press ¢cOPY DEV PRNT PLT so that PLT is underlined.

6. Press (conrie), 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. 1f 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
PLT [] PLT [1 _
Loc _ _ function is displayed. If four plots per page are selected, then L8C . . is
displayed. Press the softkey until the rectangular marker is in the desired section of the
softkey label. The upper and lower sections of the softkey label graphically represent where
on the page the plotter output will be located.

8. Press PLT=>L 3T ON OFF so that ON is underlined.
9. Then press (copY).
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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 COPY DEV PRNT PLT (so that PRNT is underlined),
then (CoPY).

= To plot after printing, press (ConFic), COPY DEV PRNT PLT (so that PLT is underlined), and
()
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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. You may need to modify the program syntax to work with your computer. Refer to your
BASIC manua for correct syntax.

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

3. 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.

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

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

4. 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.

5. If aprogram in user memory is suspected of causing problems, use (conFiG), More 1 of 3,
Dispose User Mem , ERASE DLP MEM , ERASE DLP MEM . (ERASE DLPMEM requires a

double key press.) ERASE DL P 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.

6. If you wish to reset the spectrum analyzer configuration to the state it was in when it was
originaly 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 problems, check it by running a program that you
know works. If your system till has problems, contact the sales and service office nearest you.
Y our 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 programming. 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 anayzer. 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
andyzer commands in aphabetical 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, usng an HP Vectra persona
computer or compatible controller.
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Writing Your First Program

When the spectrum analyzer has been connected to a computer via HP-1B or RS-232 interface,
the computer can be used to send instructions to the spectrum analyzer. These instructions tell
the spectrum analyzer such things as frequency span, resolution bandwidth, and sweep mode.
If aproperly 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-1B 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
character data and not BASIC programming language commands.

Program Example for the HP-IB Interface
05 !File: "IBPROG1"

20 CLEAR Anayzer

300UTPUT Analyzer;"IP;"

40 OUTPUT 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 ingtruction is followed by the HP BASIC CLEAR command, which resets the spectrum
analyzer on the HP-1B. 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 (1P) command, which corresponds to the (PRESET) key
on the spectrum analyzer. The IP command sets all of the analog parameters of the spectrum

Note All softkey functions on the spectrum anayzer have corresponding
programming commands. As you continue programming, you will learn the
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 pandl
of the spectrum andyzer. (LOCAL 7 commands everything on the bus to go to loca 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 (RUN) on the computer, and watch the spectrum analyzer display
as it completes each instruction.

Program Example for the RS-232 Interface

10 "File = 232PROG

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

40 PRI NT #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 hit

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 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
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 SNGL S 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 BAUB RATE softkey. Enter the
program lines, then press (RUN) on the computer. Watch the spectrum anayzer 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
regquirements 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 asimple
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 the chapter entitled “Making a Measurement” in the
HP 8590 E-Series and L.-S& es Spectrum Analyzers 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 QUTPUT Analyzer;"CF 300MZ;"

Next, we set the span to 200 MHz with the SP command. Add the following program line:
42 QUTPUT. Analyzer;"SP200MZ;"

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

43 QUTPUT 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 H ;"
The completed program is shown below:

05 File: "IBPROG2"

10 Anal yzer=718

20 CLEAR Anal yzer

30 QUTPUT Analyzer;"IP;"

40 QUTPUT 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 PRI NT #1,"CF 300MZ;"
Next, set the span to 200 MHz with the SP command. Add the following program line:

42 PRI NT #1,"SP 200MZ;"

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

43 PRI NT #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 H ;"
The completed program is shown below:

10 "File = 232PR0G2

20 OPEN "coM1:9600,N,8,1" AS #1
30 PRI NT #1,"1P;"

40 PRI NT #1,"SNGLS;TS;"

41 PRI NT #1,"CF 300MZ;"

42 PRI NT #1,"SP 200MZ;"

43 PRI NT #1,"Ts;"

44 PRINT #1,"MKPK HI ;"

50 END

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.

Program Example for the HP-1B 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 Anayzer

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

60 ‘task for thedesired center frequency:
70 INPUT “CENTER FREQUENCY (MHz) 7", C-freq

80 lask 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 Anadyzer ;"SP"; S_pan;"MZ ;"

150 OUTPUT Andyzer ; "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.
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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 PRI NT #1,"IP;"

40 PRI NT #1,"SNGLS;TS;"

50 'Ask for the center frequency and span

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

80 PRINT "I NPUT THE SPAN (MZ) ";

90 I NPUT SPAN

100 ' Send center freq and span to spectrum anal yzer
110 "take a sweep to update screen

120 PRI NT #1,"CF " ;CENTER; "MZ;"

130 PRI NT #1,"SP ";SPAN;"MZ;"

140 PRI NT #1,"TS;"

150 'find the signal peak with peak search
160 PRI NT #1,"MKPK Hl ;"

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
andyzer.

For example, in the second program of this chapter, we placed a marker at the highest peak
of atrace 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-1B Interface

10 !'FILE:"MKR"

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

40 OUTPUT Analyzer ; "IP ;"

50 lsetthe outputformat of the spectrum anal yzer for
60 trealnunbers:

70 OUTPUT Andyzer ; "TDF P ;"

80 ! set the spectrum anayzer parameters.

90 OUTPUT Analyzer ; "SNGLS ; "

100 OUTPUT Andyzer ; "CF 300MZ ;

110 OUTPUT Analyzer ; "Sp 200MZ ;

120 OUTPUT Andyzer ; "TS ; "

130 OUTPUT Analyzer ; "MKPK HI ;

140 lask the spectrum anal yzer for the marker's
150 tamplitudeval ue:

160 OUTPUT Analyzer ; "MKA? ;"

170 'sendthe anplitude value to the conputer:
180 ENTERAnalyzer;A_mpmarker

190 lask the spectrum analyzer for the marker's
200 !frequencyval ue:

210 OUTPUT Analyzer; "MKF? ;"

220 ‘!send the frequency value to the conputer:
230 ENTER Analyzer;F_reqmarker

240 'print the anplitude 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 node:
280 OUTPUT Analyzer; "CONTS; "

290 LOCAL 7

300 END

Firgt, usng 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.) Asin 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 aso 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 = 232PR0OG4

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

30 PRI NT #1,"1P;"

40 'Set the output format of the spectrum anal yzer for
50 'real nunbers

60 PRI NT #1,"TDF P;"

70 'set the spectrum anal yzer's paraneters

80 PRI NT #1,"SNGLS;"

90 PRI NT #1,"CF 300MZ;"

100 PRINT #1,"sp 200MZ; "

110 PRI NT #1,"TS;"

120 PRI NT #1,"MKPK H ;"

130 "ask the spectrum analyzer for the marker's

140 "anplitude value

150 PRI NT .1, "MKA? ;"

160 ' get the amplitude fromthe spectrumanal yzer

170 I NPUT #l , AVPMARKER

180 "ask the spectrum anal yzer for the marker's frequency val ue
190 PRI NT #1,"MKF?;"

200 ' get the frequency val ue fromthe spectrumanal yzer
210 INPUT #l, FREQVARKER

220 'print the anplitude and frequency

230 PRINT "THE SI GNAL PEAK | S "; AMPMARKER ;

240 PRI NT " dbm AT "; FREQMARKER/1000000! ;" MZ"

250 'set the spectrum anal yzer to continuous sweep node
260 PRI NT #1,"CONTS;"

270 END

First, set the output format of the spectrum analyzer to real numbers with the spectrum
anayzer'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 additiona 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 . . . M2Z"
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Programming Guidelines

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

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

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

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

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

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

7. Use the exclamation point (!) to include comment lines when usng HP BASIC. Use the
apostrophe () or REM to create comment lines when usng GW BASIC. (The use of the
exclamation point and the apostrophe to create comment lines are dependent on the

your system.)
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ProgrammingTopics

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.

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 Ail 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 generd 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 andyzer commands aphabeticaly.
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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: "IBPROGS"

20 !create a 401 point trace array:

30 REAL Trace_a(1:401)

40 Analyzer=718

500UTPUT Analyzer;"IP;"

60 !set the output format of the spectrum anal yzer for
70 'realnunbers:

80 OUTPUT Analyzer ; "TDF P ;"

90 tset the spectrum anal yzer paraneters:

100 OUTPUT Andyzer; "SNGLS; "

110 OUTPUT Anayzer ;"cF 300MZ ;"

120 OUTPUT Anayzer ; "SP 200MZ ; "

130 OUTPUT Andyzer ; "TS ;"

140 OUTPUT Anayzer; "MKPK HI ; "

150 'move peak to center of spectrum anal yzer screen:
160 OUTPUT Analyzer ; "MKCF ;"

170 OUTPUT Andyzer; "TS ;"

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

200 ‘'send the trace data to the conputer:

210 ENTERAnalyzer;Trace_a(*)

220 OUTPUT Anayzer ; "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.
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Program Example for the RS-232 Interface

10 'File = 232PROG5

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

30 'create a 401-point trace array

40 DI MTRCA(401)

50 PRINT #1,"1P,"

60 ' set output format Of spectrumanal yzer for real nunbers
70 PRI NT #1,"TDF P;"

80 ‘set spectrum analyzer parameters

90 PRI NT #1,"SNGLS;"

100 PRI NT #1,"CF 300MZ;"

110 PRI NT #1,"SP 200MZ;"

120 PRI NT #1,"Ts;"

130 PRI NT #1 U"MKPK:",

140 'nove peak t0 center Of spectrum anayzer screen
150 PRI NT #1,"MKCF ;"

160 PRINT #1 »Tg-u.,

170 'ask spectrum anayzer for trace data

180 PRI NT #1,"TRA?;"

190 'retrieve trace data from spectrum anal yzer
200 FOR 1I=1 TO 401

210 | NPUT #1,TRCA(I)

220 NEXT |

230 'set continuous-sweep node

240 PRI NT #1,"CONTS;"

250 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 commandsin 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 'FILE: "IBPROG6"

20 'create a 401 point trace array:

30 REAL Trace_a(1:401)

40 Anal yzer=718

50 QUTPUT Analyzer;"IP;"

60 !set the output format of the spectrum anal yzer for
70 treal nunbers:

80 QUTPUT Analyzer;"TIDF P;"

90 !set the spectrum anal yzer paraneters:
100 QUTPUT Analyzer;'"SNGLS;"

110 QUTPUT Analyzer;"CF 300MZ;"

120 QUTPUT Analyzer;'"SP 200MZ;"

130 QUTPUT Analyzer;"TS;"

140 QUTPUT Analyzer;"MKPK HI;"

150 'move peak to center of spectrum anal yzer screen:
160 QUTPUT Analyzer;'"MKCF;"

170 QUTPUT Analyzer;"TS;"

180 !'ask the spectrum analyzer for trace data:
190 QUTPUT Analyzer;"TRA?;"

200 !'send the trace data to the conputer:
210 ENTER Analyzer;Trace_a(*)

220 ‘'createfile to store trace

230 'file is 13 records |ong:

240 CREATE BDAT "DATA_A",13

250 ‘tassign path for the file:

260 ASSIGN @ile TO "DATA-A

270 'send trace data to the file:

280 QUTPUT @File;Trace_a(*)

290 QUTPUT Analyzer;"CONTS;"

300 LOCAL 7

310 ‘'closefile:

320 ASSI GN @File TO *

330 END

First, using the CREATE command, we create an empty file on the disk for storing the trace.
Thefileis 13 records long. (To determine the number of records, the 401-point traceis
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.) Findly, in line 320, we close the file.

Note 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
eror, 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 = 232PR0G6

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

30 "create a 401-point trace array

40 DI MTRCA(401)

50 PRI NT #1,"1P;"

60 'set output format of spectrum analyzer for real nunbers
70 PRI NT #1,"TDF P;"

80 'set spectrum anal yzer paraneters

90 PRI NT #1,"SNGLS;"

100 PRI NT #1,"CF 300MZ;"

110 PRINT #1,"SP 200MZ; "

120 PRI NT #1,"TS;"

130 PRI NT #1,"MKPK;"

140 'nove peak to center of spectrum anal yzer screen
150 PRI NT #1,"MKCF;"

160 PRI NT #1,"TS;"

170 "ask spectrum anal yzer for trace data

180 PRINT #1 "TRA?Z;"

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

210 I NPUT #1,TRCA(I) 'data input in dBm

220 NEXT |

230 'create file to store trace on disk

240 OPEN "TRACEA" FOR QUTPUT AS #2

250 "print the trace data to the disk

260 FOR 1=1 TO 401

270 PRI NT #2,TRCA(I)

280 NEXT |

290 'put spectrum anal yzer into continuous-sweep node
300 PRI NT #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 232PR0OG6 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 tassign path to the file with the
50 ‘t'traceinit:

60 ASSIGN @ile TO "DATA-A"

70 ‘t'enter trace into variable Trace-a:
80 ENTER @File;Trace_a(*)

90 t'closefile:

100 ASS| GN @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 ' Fil e = 232PROG7

20 OPEN "cOM1:9600,N,8,1" AS #1

30 'create a 401-point trace array
40 DI MTRCA(401)

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

90 | NPUT #2,TRCA(I)

100 NEXT |

110 CLCSE

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 recal 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.
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Program Example for the HP-IB Interface

10 'FILE: "IBPROG8"

20 'define 202 character string:

30 DI MLearn_string$[202]

40 ‘'create 401-point array to store trace:
50 | NTEGER Trace_a(1:401)

60 Anal yzer=718

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

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

110 !send trace to the conputer:

120 ENTER Anal yzer USI NG "#,W";Trace_a(*)
130 !'get learnstring from spectrum anal yzer:
140 QUTPUT Analyzer;"OL;"

150 ENTER Anal yzer USI NG"#,202A";Learn_string$
160 ‘t'create file to store trace:

170 CREATE BDAT "STATE', 4

180 ‘tassign path to the file:

190 ASSIGN @File TO "STATE"

200 ‘'send trace to the file:

210 QUTPUT @File;Learn_string$,Trace_a(*)
220 !'return output format to default node:
230 QUTPUT Analyzer;"TDF P;"

240 tclosefile:

250 ASSIGN @ile TO *

260 END
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The HP-1B 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 afile
cdled STATE. Findly, 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
andyzer display.

Line 30 gives the dimengons 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
sring (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 afile called STATE that is 4 records long. (Ib 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. |b prevent
this, place an exclamation mark before the CREATE command to “comment
out” line 170 after the program has been executed.
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Program Example for the RS-232 Interface

10 'File = 232PR0OG8

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

30 'Define 202-character string

40 DI MLEARN$(202)

50 "Create 802-character string to store trace data
60 DI MTR1$(200) ,TR2$(200) ,TR3$(200)

70 DI MTR4$(200) ,TR5$(2) ,TR6$(200)

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

100 'enter trace data from spectrum anal yzer
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 TRS$=INPUT(2,#1) 'last two characters
160 "ask for learn string from spectrum anal yzer
170 PRI NT #1,"0OL;"

180 'get learn string from spectrum anal yzer
190 LEARN$=INPUT$ (202, #1)

200 'create file to store trace on disk

210 OPEN "TRACEA" FOR QUTPUT AS #2

220 'change ASCI| data to integers for disk storage
230 'because ASCI|I 26 will put EOCF on disk
240 DEFINT X Y,1 'integer variables

250 DI MX1(202),Y1(802) "arrays for the data
260 'first format the learn string

270 FOR I= 1 TO 202

280 'get ASCIl character fromstring

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

300 'make integer of ASCIl value O 255

310 x1(I)=ASC(L2$)

320 NEXT |

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 GosSuB 620 ' do conversion

400 T5=401

410 TR6$=TR3$

420 GOSUB 620
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430 TS=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, wite to disk
520 FOR 1=1 TO 202

530 PRI NT #2,X1(I)

540 NEXT |

550 FOR 1=1 TO 802

560 PRI NT #2,Y1(I)

570 NEXT |

580 'close the data file

590 CLCSE

600 GOT0 680

610 'subroutine for converting data:

620 FOR 1=1 TO 200

630 L2$=MID$(TR6$,I,1) ' get ASCI| character
640 Y1(T5)=ASC(L2§)  'set value in array
650 T5=T5+1

660 NEXT |

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 afile called TRACEA. Finally, thefileis 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
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 afile and load it into a variable.

Program Example for the HP-IB Interface

10 *FILE: "IBPROGO"

20 'define 202 character string:

30 DI MLearn_string$[202]

40 tcreate 401 point array to store trace:
50 | NTEGER Trace_a(1:401)

60 Anal yzer=718

70 tassign path to the file:

80 ASSIGN @ile TO "STATE'

90 !get values for Learn-string$

100 !and Trace-a(*) from disk:

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

120 t'send learnstring to spectrum anal yzer:
130 QUTPUT Analyzer;"IP DONE; "

140 ENTER Anal yzer

150 QUTPUT Analyzer;Learn_string$

160 !set single sweep node:

170 QUTPUT Analyzer;"SNGLS;"

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

200 QUTPUT Analyzer;"TRA #A";

210 ‘'send trace to the spectrum anal yzer
220 QUTPUT Anal yzer USI NG"#,W";802,Trace_a(*)
230 t!view trace to see it was sent:

240 QUTPUT Analyzer;"VIEW TRA;"

250 !closefile:

260 ASSI GN @File TO *

270 END

The HP-1B program reads atrace stored in the file STATE, then loadsit into the variable
Trace_a(*).

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. Findly, line 220 uses the HP BASIC USING command
to format the trace data.
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Program Example for the RS-232 Interface

10 'File = 232PR0G9

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

30 DEFINT X,Y,I "integer variable

40 ' define 202-character string

50 DI MLEARN$(202) ,X1(202)

60 'create an 802-character string to store disk data
70 DI MTR1$(200) ,TR2$(200) ,TR3$(200) ,TR4$(200)
80 DI MTR5$(2) ,TR6$(200),Y1(802)

90 'open disk file "TRACEA"

100 OPEN "TRACEA" FOR | NPUT AS #2

110 "enter learn array from disk

120 FOR 1=1 TO 202

130 I NPUT #2,X1(I) 'get integer variable from disk
140 NEXT |

150 'enter trace data from disk

160 FOR 1=1 TO 802

170 | NPUT #2,Y1(I)

180 NEXT |

190 'close the disk file

200 CLCSE #2

210 'format the integer data into strings

220 'for the spectrum anal yzer. See 232PR0G8 for expl anation
230 LEARN$="" 'null out the learn string

240 FOR I=1 TO 202 'format learn string first
250 LEARN$=LEARN$+CHR$ (X1(I))

260 NEXT |

270 'format the trace data

280 12=1 'set the counter

290 GOsuB 500 'do the conversion

300 TR1$=TR6$ 'set the string

310 12=201

320 GosuB 500 ‘'do the conversion

330 TR2$=TR6$

340 12=401
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350 GosuB 500

360 TR3$=TR6$

370 12=601

380 GOSUB 500

390 TR4$=TR6$

400 'format last two characters

410 TR5$=""

420 TR5$=TR5$+CHR$ (Y1(801))+CHR$ (Y1(802))
430 "wite to spectrum anal yzer

440 PRINT #l, LEARNS

450 'output trace data

460 PRI NT #1,"IB";TR1$;TR2$; TR3$;TR4$; TR5$;
470 PRI NT #1,"VIEW TRB;"

480 GOTO 560 'end program

490 "subroutine for converting integer data to ASClI
500 TRe$="" ‘'set the string to a null value
510 FOR 1=1 TO 200

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

530 12=I2+1

540 NEXT |

550 RETURN ' done with conversion

560 END

The RS-232 program, 232PR0OG9Y, 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
program example, 232PROGS.

First, the settings of the spectrum analyzer that were stored in the variable LEARNS$ are
recalled. The spectrum analyzer state is changedt o 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 asignal that is greater than
20 MHz.

Program Example for the HP-IB Interface

10 'FILE: "THD_TEST"

20 ASSIGN esa TO 718 lassgnlOpath to spectrum anal yzer
30 Variables: I' define variables:

40 REAL Fundamental ,Fund_amptd_v,Fund_amptd_dbm

50 REAL Precnt_distort,Sum_sqr

60 INTEGER Max-harmonic,|,Number

70  tallow user to change the number of harnonics:

80 Max_harmonic=4

90 ALLOCATE REAL Harmonic_v(2:Max_harmonic)

100 ALLOCATE REAL Harmonic_dbc(2:Max_harmonic)

110 cosuB O earscreen ! clear the alpha screen

120 'ask for the frequency of the fundanmental:

130 OUTPUT CRTUSING"4/,10X,K,3/";"***HARVONI C DI STORTI ONt**"
140 QUTPUT CRT USI NG "10X,K";"CONNECT SCURCE TO | NPUT"

150 OUTPUT CRT USING"10Xx,K";"ENTER FUNDAMENTAL FREQUENCY IN MHZ"
160 OUTPUT CRT USING "10X ,K"; “WHEN READY, PRESS ENTER "

170 INPUT Fundamental

180 GosuB C earscreen ! clear the al pha screen

190 Fundanental : I wite message on screen:

200 DISP “MEASURING FUNDAMENTAL”

210 ‘'preset the spectrum anal yzer, set single sweep node, and
220 !'take sweep:

230 OUTPUT @sa;"IP; SNGLS; Ts;"

240 'tune the spectrum anal yzer to the fundanental freq and set
250 ! 20 MHz span:

260 OUTPUT.eSa:"CF "'; Fundamental; "MZ; "

270 OUTPUT @sa; "sP 20MZ; TS; "

280 !put a marker on signal peak, nove marker to

290 !'referencel evel:

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

310 !find signal peak, activate signal track, and

320 !narrow span:
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330 QUTPUT @Sa;"MKPK Hl; TS;"

340 QUTPUT @Sa;"MKTRACK ON, SP | OOKZ; TS;"

350 !'turn off signal track:

360 QUTPUT @Sa;"MKTRACK OFF;"

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

390 QUTPUT @Sa;"AUNITS V;"! MAKE READOUT UNI TS VOLTS
400 !'find peak of signal; send anplitude value to

410 !computer

420 'enter the anplitude of the fundanmental:

430 QUTPUT @Sa;"MKPK Hl ; MKAz?;"

440 ENTER @Sa;Fund_amptd_v

450 ‘'send marker frequency to the conmputer, enter

460 !frequencyval ue:

470 QUTPUT @Sa;"MKF?;"

480 ENTER @Sa;Fundamental

490 ‘'make the fundamental frequency the center freq
500 ‘!stepsize:

510 QUTPUT @Sa;"MKSS;"

520 !set the fundamental frequency units to Mi:

530 Fundamental=Fundamental/1.E+6

540 Har noni cs: 'measure the anplitudes of the harnonics:,
550 FOR Nunber=2 TO Max- harmoni ¢

560 DI SP " MEASURI NG HARMONI C #" ; Number

570 QUTPUT @Sa;"sSP 20MZ;" I set span to 20 Mz

580 QUTPUT @Sa;"CF UP; TS;" !tune t0 next harnonic

590 !take second sweep to allow spectrum anal yzer to nove to the
600 ‘!centerfrequency; find the signal peak; activate
610 !signaltrack:

620 QUTPUT esa;"TsS;"

630 QUTPUT @Sa;"MKPK H; MKTRACK ON, SP | OOKZ; Ts;"

640 ‘!'turn off signal track:

650 QUTPUT @Sa;"MKTRACK OFF;"

660 t!find signal peak; send anplitude value to conputer
670 ‘'enter the anplitude of the harnonic:

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

690 ENTER @Sa;Harmonic_v(Number)

700 NEXT Nunber

710 !set anplitude units to dBm:

720 QUTPUT @Sa;"AUNITS DBM;"

730 !calculate the fundanmental anplitude in dBm because
740 'it was neasured in volts:

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

760 !calculate the sumof the squares of the anplitudes
770 !of the harnonics; calculate anplitudes 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 |
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840 !calculatethe percent distortion:

850 Prcnt_distort=SQR(Sum_sqr)/Fund_amptd_v*100

860 GosuB Cl earscreen  !clear the al pha screen:

870 !'0Output_data:

880 !send data to the screen of the conputer:

890 QUTPUT CRT USI NG "7/,1X,K";"HARMONI C DI STORTI ON RESULTS'

900 QUTPUT CRT USI NG "11X,K,DDDD.D,K" ;"FREQ = " ;Fundamental;" MHz"

910 QUTPUT CRT USI NG"11X,K,DDDD.D,K";"AMP = ";Fund_amptd_dbm;" dBm"

920 QUTPUT CRT USI NG "11X,K,DDD.D,K";"2nd HARMONI C = ~";Harmonic_dbc(2) ;" dBc"
930 QUTPUT CRT USI NG ""11X,K,DDD.D,K";"3rd HARMONI C = -";Harmonic_dbc(3) ;" dBc"
940 FCR I=4 TO Max- har nonic

950 QUTPUT CRT USI NG "10X,DD,K,DDD.D,K";I;"th HARMONI C = -";Harmonic_dbc(I) dBc"
960 NEXT |

970 QUTPUT CRT USING"11X,K,DDD.D,K";"TOTAL DI STORTI ON = ";Prcnt_distort;" %"
980 !

990 LOCAL 7

1000 STOP

1010 !

1020 C earscreen: t!alpha clear subroutine

1030 !the statenment bel ow presses the "CLR SCR" key on

1040 !'the keyboard:

1050 QUTPUT KBD USI NG "#,B" ;255,75

1060 RETURN

1070 END

The program prompts the user to connect a source to the spectrum analyzer | NPUT 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 the exclamation points) to help clarify the program.

If necessary, change the number of harmonicsin line 80.
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Program Example for the RS-232 Interface

|O 'File = THDTEST

20 OPEN "cOM1:9600,N,8,1" AS #1

30 "allow user to change the nunber of harnonics

40 MAXHARMONIC=4

50 DI MHARMONICV(10) ,HARMONICDBC(10)

60 'clear the screen

70 CLsS

80 "ask for the frequency of the fundanental

90 PRI NT "skxkxkx HARMONI C DI STORTI ON sskkskskkok

100 PRINT

110 PRINT "CONNECT SOURCE TO ANALYZER | NPUT, THEN'
120 PRINT "ENTER FREQUENCY OF THE FUNDAMENTAL |N MHZ"
130 PRINT

140 | NPUT FUNDAMENTAL

150 cLs

160 'print neasuring fundamental on screen

170 PRINT "MEASURI NG FUNDAMENTAL"

180 'preset the spectrum anal yzer, set single-sweep and
185 'take sweep

190 PRI NT #1,"IP;SNGLS;TS;"

200 PRINT #1,"DONE. "

210 | NPUT #1,DONE

220 'tune the spectrumanal yzer to the fundanental freq and set
225 '20 Mz span

230 PRI NT #1,"CF ";FUNDAMENTAL;"MHZ"

240 PRI NT #1,"SP 20MZ;TS;"

250 PRI NT #1,"DONE;"

260 | NPUT #| , DONE

270 'put a marker on signal peak, move marker to
275 'reference |evel

280 PRI NT #1,"MKPK HI;MKRL;TS;"

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

300 PRI NT #1,"MKPK HI;TS;"

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

320 PRINT #1,"DONE. "

330 | NPUT #1,DONE

340 "turn off signal track

350 PRI NT #1,"MKTRACK OFF; "

360 'find peak of signal, nove peak to center of screen
370 'make units in volts

380 PRI NT #1,"AUNITS V;"

390 'find peak of signal, send anplitude value to
395 ' conputer

400 PRI NT #1,"MKPK HI;MKA?;"

410 I NPUT #| , FUNDAMPTDV

420 'send marker frequency to conputer, enter frequency
425 'val ue

430 PRI NT #1,"MKF?;"

440 | NPUT #| , FUNDAVENTAL

450 'make the fundanental frequency the center freq
455 'step size
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460 PRI NT #1,"MKSS;"

470 'set the fundamental frequency units to VHZ

480  FUNDANVENTAL=FUNDAMENTAL/ | 000000

490 FOR NUMBER = 2 TO MAXHARMONI C

500 PRI NT " MEASURI NG HARMONI C # " ; NUMBER

510 'set span and tune to next harmonic

520 PRI NT #1,"SP 20MZ;"

530 PRI NT #1,"CF UP;TS;"

540 PRI NT #1,"DONE;"

550 I NPUT #l , DONE

560 'take a second sweep to all ow spectrum anal yzer to nmove to
570 'the center frequency, find the signal peak,

575 "activate the signal track

580 PRI NT #1,"TS."

590 PRI NT #1,"MKPK H ; MKTRACK ON;SP 100KZ;TS;"

600 PRI NT #1,"MKTRACK OFF;"

610 'find signal peak, send anplitude value to conputer
620 'enter anplitude of harnonic

630 PRI NT #1,"MKPK HI;MKA?;"

640 | NPUT #1 ,HARMONICV (NUMBER)

650 NEXT NUMBER

660 'set anplitude units to dBm

670 PRINT #l,"AUNI TS DBM;"

680 'cal culate the fundanmental anplitude in dBm because
690 "it was neasured in volts

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

710 'calculate the sumof the squares of the anplitudes
720 'of the harnonics, calculate anplitudes of

725 ' har nmoni ¢s (dBm)

730 SUMBQR=0

740 FOR 1=2 TO MAXHARMONI C

750 SUMBQR=SUVBQR+HARMONI CV( 1) - 2

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

780 'calculate the percent distortion

790 PRCNTDISTORT=SQR (SUMSQR) /FUNDAMPTDV*100

800 CLS

810 'output the data

820 PRI NT "#xkkxxx HARMONIC DISTORTION RESULTS #kkkkx "
830 PRI NT " FREQUENCY = " ; FUNDAMENTAL ; "MHZ"

840 PRINT “AMPLITUDE =" ; FUNDAMPTDDBM; " dbc"

850 FOR I=2 TO MAXHARMONIC

860 PRI NT “HARMONIC#";|;"=-"; HARMONICDBC(I);" dbm"
870 NEXT |

880 PRINT "TOTAL DI STORTI ON = " ;PRCNTDISTORT;" %"

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.

If necessary, change the number of harmonicsin 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 avail able 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. Thisis 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 ASCI| 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.
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Example of Using the P Format

This exanple sends trace datatothe conputer and backtothe spectrum anal yzer using P
format.

Note The spectrum anal yzer nustbeinthelog anplitude scale to use the TDF P
formt.
1 REAL Trace_data(1:401) Declare an array for trace data.
10 QUTPUT 718;"IP;CF 300MHZ; SP 20MHZ; SNGLS;TS;"  Thake a measurement sweep.
20 QUTPUT 718;"TDF P;TRA?;" Activate the P format, output
trace A data.
30 ENTER 718; Trace_data(*) The computer receives trace A
data from the spectrum analyzer
40 QUTPUT 718;"VIEW TRA; MOV TRA,0;" Ib verify that the trace data is

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 integers sent to the
spectrum analyzer into real numbers.
60 DI SP "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 VAT Trace_data=Trace_data*(100) data (stored in Trace-data) into
110 VAT Trace_data=Trace_data+(8000) integers (in measurement units).
120 QUTPUT 748, "TRA "; Sends the trace data back to the
130 QUTPUT 718 ;Trace_data(*) spectrum analyzer in measure-
ment units.

140 LOCAL 718

150 END

The trace data is sent to the conputer in parameter units. Aparaneter unit is a standard
scientific unit. Forthe TDF P format, the parameter unit depends on the current amplitude
units (dBm, dBmV, dBxV, 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.
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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 (EQI) 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-block 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.
Y ou must use either A-block or I-block format to return the trace data to the
spectrum  anayzer.

10 | NTECERTra_binary(1:401) Tra_binary stores the trace data.
20 ASS| GN @sa TO 718;FORMAT OFF
30 QUTPUT @Sa;"1P;CF 300MZ; SP 20MZ;SNGLS;TS;" Takes a measurement sweep.

40 QUTPUT @Sa;"MDS W;TDF B;TRA?;" Outputs trace A data.

50 ENTER @Sa;Tra_binary (*)

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

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

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

90 PAUSE

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

110 QUTPUT @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 areal logarithmic number (dBm):

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

_ { reference level
volts= | —————

8000 ) X trace data
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The fol | owing programmi ng converts binary data to dBm.

10 I 859X binary data to real numbers

20 Sa=718

30 ASSI GN @Sa_bin TO Sa; FORMAT OFF

40 | NTEGERTrace_a(1:401)

50 QUTPUT Sa;"AUNITS DBM;"

60 QUTPUT Sa;"RL?;"

70 ENTERSa;Ref_lev

80 PRI NT Ref_lev

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

100 ENTER@Sa_bin;Trace_a(*)

110 ! now the spectrum anal yzer has all the data
120 ! to determne the neasured trace data

130 REAL Trace_a_real(1:401)

140 MAT Trace-a= Trace-a-(8000) ! Results in bel ow ref
150 I level

160 MAT Trace-a-real = Trace_a*(.01)! now i n hundredths of db
170 I below ref lev
180 MAT Tr ace- a-r eal =Trace_a_real+(Ref_lev)
190 FORI=1TO 401
200 PRINT Trace-a-real ()
210 NEXT |
220 END
The fol l owing programing converts binary data to volts.
10 I 859X binary data to real nunbers (linear)
20 Sa=718

30 ASS| GN @Sa_bin TO Sa; FORMAT OFF
40 | NTEGERTrace_a(1:401)

50 OUTPUT SalATINITS. V"

60 QUTPUT Sa;"RL?;"

70 ENTER Sa;Ref_lev

80 Ref_lev_factor=Ref_lev/8000

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

100 ENTER@Sa_bin;Trace_a(*)

110 ! now the spectrum anal yzer has all the data
120 I to determne the neasured trace data

130 REAL Trace_a_real(1:401)

140 MAT Tr ace- a- r eal =Trace_a*(Ref_lev_factor)
150 FOR I=1 TO 401

160 PRINT Trace-a-real (1)

170 NEXT |

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, isin 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

“#7, “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 | NTEGER Tra_binary(1:401)

20 Dl MHeader$[4]

30 QUTPUT 718;"IP;CF 300MZ; SP 20MZ; SNGLS; TS ;"
40 QUTPUT 718;"MDS W TDF A;TRA?;"

50 ENTER 718 USI NG"#,4A,401(W) " ;Header$,Tra_binary(*)

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

70 PAUSE

80 QUTPUT 718;"IP;TS;VIEW TRA;"

90 QUTPUT 748,:"TDF A:"
100 QUTPUT 718 USI NG

"#,K,W,401(W)";"TRA#A" ,802,Tra_binary(*),";"

110 END

The transferred trace data consists of #A,

Declare an array for trace
data.

Declare a string for the #,
A, MSB length, and LSB
length header:

Take ameasurement SWVEE.
Send trace A to the com-
puter in A-block format.
The computer receives the
header and the trace data.

View trace A.

The spectrumanalyzer re-
cetves the trace data from
the computer.

a two-byte number representing the most significant

byte (MSB) length and the least significant byte (L SB) length, and the data bytes. Depending on
the terminal you are using, the data bytes may appear as symbols instead of nhumbers. 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.

3-24 Programming Topics

Download from Www.Somanuals.com. All Manuals Search And Download.



I-Block Format

Note The I-block format is not recommended for use with the RS-232 interface
(Option 043).

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, 1-block format also transfers the
characters “#” and “1”. These characters indicate that the trace data isin I-block format. The
I-block format alows 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 signa is sent to it. Therefore, returning the trace data to
the spectrum analyzer requires an important instruction, END. (See following example.)

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 | NTEGER Tra_binary(1:401) Declare an array for trace
data.

20 DI MHeader$[2] Declare an array for #, |
header:

30 QUTPUT 718;"IP;CF 300MZ; SP 20MZ; SNGLS; TS; " Toke ameasurement SNVEED.

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

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

60 PRINT "PRESS CONTI NUE TO RETURN DATA TO THE ANALYZER'

70 PAUSE

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

90 QUTPUT 718;"TDF | ;"

100 QUTPUT 718 USI NG"#,K,W,401(W)"; "TRA#I", Thetrace dataisreturned
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 #1 , followed by data bytes until the EQOI line is set true.

For more detailed information about the |-block format and the MDS command, see the
descriptions for TDF and MDS in Chapter 5.
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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 fals on one of 8000 vertica
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.

+32,767 —

I
8160 —

8000

K | O

®

-32,768 —

cull8e

Figure 3-1. Measurement Unit Range and Trace Amplitudes
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Table 3-1. Measurement Units

Index
Number

Description

1

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

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 till be vdid.

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:

m |n 10 dB/division, the range is from O to 8000.
= In 5 dB/div, the range is from 4000 to 8000.
m In 2 dB/div, the range is from 8000 to 6000.
= In 1 dB/div, the range is from 8000 to 7000.

A number within the range of 0 to -32,768 measurement units is obtainable
with trace math operations only.

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

10 | NTECGER A(1:401) Dimension array A.

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

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

50 ENTER 718;A(*) The computer receives the trace data.
60 PRINT A(*) Print trace data.

70 END

Note

All trace math functions are done using measurement units. See Table 5-4 for a
list of al 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.
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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 atwo-byte number. To use
Format the A-block format for sending data, you must provide the
number of data bytes.
TDF | |I-Block Data Trace data preceded by “#,” and “1. ” 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 Cregting a DLP.

» Executing aDLP.

= Storing DLPs on a RAM card.

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

s DLP programming guidelines.

What is a DLP?

A DLPisasequence of programming commands used to perform a specific operation. Y ou
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. Some
commands used to create DLPs are FUNCDEF, VARDEF, ACTDEF, TRDEF, and KEY DEF.

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 DLPs can have decision making
capabilities. 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 a DLP
This section contains information about how to creste a DLI? This section contains the
following procedures:

s Use a user-defined function within a DLP.
m Use a user-defined variable withina DLI?
s Use auser-defined trace within aDLP.

= Enter valuesinto aDLP.

= Create a modular DLP.
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To Use a User-Defined Function within a DLP
A user-defined function is created by usng the FUNCDEF command.

1. Begin the user-defined function definition by using the FUNCDEF command, the label
(function name) for the function you are creating, a comma, and then a delimiter. See line
10 of the example.

Use unigque names (unique from the analyzer programming commands) for the label.
Ib avoid confusion with the internal variables used by the spectrum analyzer, it is
recommended that you use an underscore as the second character of the label.

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

Terminating the end of each program line with a semicolon will suppress BASIC's carriage
return and line feed. This saves memory since the carriage returns and line feeds won’t be
stored in the FUNCDEF.

3. End the FUNCDEF definition 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 definition, you should remember the following:

m A FUNCDEF does not return a value to a calling context like functions do in some languages.

= Loading functions into analyzer memory requires space in the analyzer’s memory. If you
are creating alarge 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.

m Limit the number of characters between the delimiters in the FUNCDEF declaration to a
maximum of 2047 characters. If the function is too large, you may need to segment it into
several functions. See “ To Create aModular DLP’ in this chapter for more information.

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

m Keep the program lines short. If necessary, divide the spectrum analyzer programming
commands into several lines. See the example.

m See the description for the FUNCDEF command in Chapter 5 for alist of programming
commands that cannot be used within a FUNCDEF definition.

Example

Executing the following programming lines creates a downloadable program caled Z-OOM.
Z-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.

10 QUTPUT 718;"FUNCDEF Z_00M,@"; Begins the FUNCDEF definition. 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 QUTPUT 718;"1IP;CF 300MHZ;"; Enters IP and CF 300 MH.. commands into
Z_0O0OM.

30 QUTPUT 718;"sp 10MHZ; TS, MKPK HI ; "; Enters the SP 10 MHz, TS, MKPK HI com:-
mands into Z-OOM.

40 QUTPUT 718;"Q:" Ends the FUNCDEF definition.

50 LOCAL 718 Places the analyzer in local mode.

60 END

Creating and Using Downloadable Programs 4-3

Download from Www.Somanuals.com. All Manuals Search And Download.



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 atered by MOV or math commands. Turning the spectrum analyzer
off, then on or pressing will reset the variables to values as specified in their
declarations. Note that all user-defined variables are global in scope, any function can access
any variable. All variables are of type REAL.

Variables should be declared outside of functions so the MEM? command returns the correct
value for available spectrum analyzer memory after the DLP is downloaded by an external
controller.

To use a user-defined variable within aDLP:

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

2. Begin the FUNCDEF definition.

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

4. End the FUNCDEF definition.

Example

10 QUTPUT 718;"VARDEF A_MP,0;"; Declares the variable called
A_MPandnitializesits
value to zero.

20 QUTPUT 718;"FUNCDEF A, MPFUNC, ! "; Begins the definition of
a function called A_MPFUNC.

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

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

50 QUTPUT 718;"TS;MKPK H ; "; Puts a marker on the
highest signal.

60 QUTPUT 718; "MV A_MP,MKA;"; Moves the marker am-

plitude value into A-MI?
70 QUTPUT 718;"PU;PA 60,180; TEXT MARKER AVPLI TUDE | S %;"; Displays the message “ MARKER

80 QUTPUT 718;"DSPLY A_MP,3.1;TEXT %dBm%;"; AMPLITUDE IS, ” then
displays the marker am-

plitude and dBm.
90 QUTPUT 718;"1 ;" Ends the function definition.
100 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.

4.4 Creating and Using Downloadable Programs

Download from Www.Somanuals.com. All Manuals Search And Download.



To Use a User-Defined Trace within a DLP

Like variables, you should define user-defined traces outside of functions. User-defined traces
retain their values until redefined, disposed of, or atered by the MOV command or a math
command. User-defined traces are global in scope. Unlike user-defined variables, the elements
of user-defined traces are of type INTEGER.

1. Use the TRDEF command to define a trace. Define the trace outside of the any functions.
2. Initialize the elements of the trace to 0. (Optional.)
3. Use the trace (you can use the trace within a function).

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

20 QUTPUT 718;"MOV T_RACEA,0;"; Initializes the trace values to zero.
Use the T_RACEA for a measurement.

130 QUTPUT 718;"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 definition.

170 END
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To Enter Values into a DLP

To alow the spectrum analyzer user to enter a value into a user-defined variable with the
analyzer front-panel keys use the active function definition command (ACTDEF).
Example

For example, if you want the user to enter the resolution bandwidth for use in the DLP, you
would use the following:

QUTPUT 718;"ACTDEF M_BW,%ENTER THE RESCOLUTI ON Let s the user enterthevalue of the
BANDWIDTHY,,5MHZ,STEP, 'MOV RB,M_BW!;" resolution bandwidth with the fromt-
panel keys.

Notice that like moving a value into a variable or a trace, the MOV command or another MATH
command must be used to move the ACTDEF vaue into the RB command. See the command
description for ACTDEF in Chapter 5 for more information.

To Enter Values into a DLP by Using a Softkey
Use the KEYCMD command to assign the ACTDEF command to a softkey.

Example
For example, to assign the ACTDEF to softkey 2, your woul d use the fol | ow ng:

QUTPUT 718;"KEYCMD 2, M_BW,";
QUTPUT 718;"KEYENH 2, ' RES BW, ACTVF M_BW,0,%;";
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To Create a Modular DLP

A modular DLPisaDLP that is made up of several user-defined functions. Within a modular
DLP, there may be a main FUNCDEF which cals subordinate FUNCDEFs. A subordinate
FUNCDEF is a user-defined function that usually performs only one task, and is called by
another  FUNCDEF.

To create a modular DLP:

. Enter the file name that the DL P source code will be stored under, if desired.

. Enter the date of the last revision to the DLP, if desired.

. Enter the DLP author’s name, if desired.

. Begin the FUNCDEF definition for the subordinate FUNCDEF

. Enter in the programming commands that you want the FUNCDEF to perform.
. End the FUNCDEF definition.

. Repeat steps 4 through 6 for all the subordinate FUNCDEFs.

8. Create a main FUNCDEF that calls the subordinate FUNCDEF.

Creating amodular DLP instead of a DLP that is made up of only one FUNCDEF has the
following advantages:

» Because the number of characters for a FUNCDEF definition is limited to a maximum of 2047
characters, you must change a large FUNCDEF into smaler FUNCDEFs if its Size exceeds
2047 characters.

= Modular DLPs are easier to write, read, and find problems within the DLP

It isalso easier to read and find problems in a program that has a comments added to it. For
example, adding the file name, the date of the last revision, and the author’s name help keep a
consigtent program structure and make it easer to modify the DLI? The following program is
an example of a modular DLP with the recommended program structure.

N o U A WN

Example

Notice that the program has a main FUNCDEF that calls the five subordinate FUNCDEF’s
(S-PANONE, S_.PANTWO, S-PANTHREE, SPANFOUR, and C-HECK). Each of the five
FUNCDEFs is cdled from the main FUNCDEF, E_XAMPLE. Line 560 assigns the DLP to softkey

2, so the function can be executed by pressing (MEAS/USER), User Menus , EXAMPLE .

The example uses descriptive labels and flows in alogical fashion, making the DLP easier to
understand. In addition, the use of subordinate FUNCDEFs makes the DLP easier to modify
because one FUNCDEF can be changed without having to modify the main FUNCDEF or other
FUNCDEFs. For example, if the application requires the stop frequency of the last span to
extend to 4 GHz, smply change the stop frequency (FB 110MHZ) in S_.PANFOUR to a stop
frequency of 4 GHz (FB 4GHZ).
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File name

Date and author's
nane

Program Description

Define variable

Definet race

Define FUNCDEF

Def i neFUNCDEF

Define FUNCDEF

Def i neFUNCDEF

Define FUNCEDEF

Define Main
FUNCDEF

10 !'File nanme: EXAMPLE
20 'Date: 9/1/88 Author: Jane Doe

30 tDescription of the program This program checks for
40 !'signals above -50 dBmin the follow ng frequency

50 !spans: 10 to 12 MHz, 12 to 14 Mz,

60 '14 to 16 MHz, and 16 to 110 MHz. If a

70 tsignal is found, it autozoons to

80 !'1 Mz span, records the signal

90 !'level, and displays the highest frequency

100 !signal found in trace B.

110 QUTPUT 718;"VARDEF P_OWER,0;"; ! Defines a variabl e naned
120 ! "P_OWER" and initialize it to zero.
130 QUTPUT 718;"TRDEF S_AVE,401;"; ! Defines a trace.

140 ! Subordi nat e FUNCDEFs:

150 QUTPUT 718;"FUNCDEF S_PANONE,Q"; !Defines a functi on.
160 QUTPUT 718;"FA 10MHZ;FB 12MHZ;"; !Set the start and stop
170 ! frequencies.

180 QUTPUT 718;"@;"; Ends the function.

190 OUTPUT 718;"FUNCDEF S_PANTWO,@;"

200 QUTPUT T718;"FA 12MHZ;FB 14MHZ;";

210 OUTPUT 718;"@;";

220 OUTPUT 718;"FUNCDEF S_PANTHREE,Q@";

230 DUTPUT 718;"FA 14MVHZ; FB 16MHZ;";

240 OUTPUT 718;"@- ',

250 QUTPUT 7 18 ; "FUNCDEF S_PANFOUR,Q";

260 OUTPUT 718;"FA 16MHZ;FB 110MHZ;";

270 OUTPUT 718:"0;";

280 OUTPUT 718 ; "FUNCDEF C_HECK ,Q";

290 QUTPUT 718;"TS;MKPK HI;"; ! Places a marker on

295 ! highest signal.

300 QUTPUT 718;"IF MKA GT,-50 THEN "; ! If the signal is higher
310 QUTPUT 718;"MKTRACK ON;"; ! than —-50dBm, zoomto 1 Mz

320 QUTPUT 718;"SP 1MHZ;"; ! span, center it and bring it

330 DUTPUT 718;"MKTRACK OFF;TS;"; ! to the reference |evel.

340 QUTPUT 718;"MKPK HI;MKCF;TS;"; ! Store it in a 40i-point
350 QUTPUT 718;'"MKRL;TS;"; ! trace previously defined as

360 OUTPUT 718;"MOV P_OWER,MKA;"; ! having the | abel, "S_AVE".
370 OUTPUT 718;"MOV S_AVE,TRA;'; ! Save the control settings

380 QUTPUT 718;"SAVES 1;"; ! in register 1.

390 QUTPUT 718;"“ENDIF;", .I End the IF statenent.

400 OUTPUT 718;"@;";: ! End the definition of G HECK "
410 ! Mai n FUNCDEF

420 QUTPUT 718;"FUNCDEF E_XAMPLE,Q"; ! Begins the main program
430 QUTPUT 718;"IP;SNGLS;MOV S_AVE,0;"; ! Places the analyzer in
440 ! single-sweep node and set all values in "S-AVE' to zero.
450 OUTPUT 718;" REPEAT ";

460 OQUTPUT 718;" S_PANONE;C_HECK;";

470 OQUTPUT 718;" S_PANTWO;C_HECK;"; ! Checks each span or a

480 OUTPUT 718;" S_PANTHREE;C_HECK;"; ! signal greater than -50 dBm.
490 OUTPUT 718;" S_PANFOUR;C_HECK;"; ! Repeat sequence until a

500 QUTPUT 718;"UNTIL S_AVE[O0],NE,0;"; ! non-zero value is found in
510 QUTPUT 718;"MOV TRB,S_AVE;'"; ! S_AVE. It then displays the |ocated
520 QUTPUT 718;"RCLS 1;BLANK TRA;VIEW TRB;'"; ! signal in trace B,

530 OUTPUT 718;"@;"; ! and recallsthe anal yzer settings

540 ! that existed when the signal

550 ! was found. E_XAMPLE is assigned
560 QUTPUT 718;"KEYDEF 2,E_XAMPLE,’EXAMPLEY%;"; ! to softkey 2 so the
570 END ! program may be executed from the front panel.
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Executing a DLP

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

= Executethe DLP by using asoftkey.
m Execute the DLP within a program.

To Execute a DLP by Using a Softkey

There are two ways to execute a DLP. Y ou can execute the DLP by pressing asoftkey 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 KEY DEF command to assign the function that you created with the FUNCDEF
command to asoftkey.

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 QUTPUT 718;"KEYDEF 1, Z_00M,Y%CAL SIG|ZOOMY;"; Assignsthe function Z_OOM to
softkey 1 and assigns softkey 1
the label “ CAL SG ZOOM. ”

20 LOCAL 718
30 END

You can access CAL SIG Z00M by pressing (MEAS/USER), User Menus.

Ib Execute the DLP within a Program
You can dso execute the DLP within a program.
m Use the name of the DLP within a program.

Example
The following programming line executes the Z_0OM function from an external controller.

QUTPUT 718;"Z_0OM; "
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Storing DLPs on a RAM Card

If the spectrum analyzer has a memory card reader installed in it, you can store the DLP on a
RAM card, and, at alater time, load the DLP into analyzer memory from the RAM card. This
section contains the procedures for storing aDLP on a RAM card remotely, and loading the
DLP from the RAM card into analyzer memory remotely.

These procedures are al for remote operation; see the HP 8590 E-Series and L-Serdes Spectrum
Analyzers User’s Guide for information about how to do these procedures by using the
front-panel keys of the spectrum analyzer.

To Store DLPs on a RAM Card

Storing the DLP on the RAM card is a convenient way of backing-up the FUNCDEFs, VARDEFs,
ACTDEFs, TRDEF, and KEYDEFs in spectrum anayzer memory, and transferring them from
one spectrum analyzer to another.

1. Install aRAM card into the memory card reader of the analyzer. Be sure the RAM card
write-protect switch is not set to SAFE (write-protected).

2. Use the MSI command to select the memory card reader as the mass storage device.

3. Use the STOR command to copy the contents of spectrum analyzer memory onto the RAM
card.

Example

The following example sets the mass storage device to the memory card reader, and then stores
the contents of analyzer memory on the RAM card.

QUTPUT 718;"MSI CARD; STORd,%dz_00oM%,*;"  Soresa copy of the contents of analyzer
memory on the RAM card under the file
name of Z_OOM.

Saving a DLP on a RAM card saves dl FUNCDEFs, VARDEFs, ACTDEFs, TRDEF, and KEYDEFs
in the spectrum analyzer memory. This means a DLP cannot be saved selectively if several
DLPs are present in the analyzer memory at the time. Y ou may want to delete the itemsin user
memory that you do not wish to be saved on the RAM card. See the DISPOSE command.
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To Load DLPs from a Memory Card into Analyzer Memory

Once a DLP has been stored on a RAM card, it can be loaded back into spectrum analyzer
memory when desired. DLPs remain in spectrum analyzer memory until disposed of with the
DISPOSE command, ERASE command, or ERASE DLP MEM.

1. To load a DLP from a RAM or ROM card into analyzer memory, insert the memory card into
the memory card reader.

2. Use the MSI command to select the memory card reader as the mass storage device.

3. Use the LOAD command to copy the contents of the RAM card file into spectrum analyzer
memory.

Example

The following example sets the mass storage device to the memory card reader, and then copies
the contents of RAM card file cdled Z-OOM into spectrum anayzer memory.

QUTPUT 718;"mMsI CARD; LOAD %dz_00MY%;" Loads a copy of Z_OOM from the RAM card
into spectrum analyzer memory.

Note that loading does not dispose of any DLPs which were in memory before the load was
executed.
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Determining the Amount of Memory Needed for a DLP

FUNCDEFs, user-defined variables, user-defined traces, on event commands (for example,
ONSRQ, ONEOS, and TRMATH), and user-defined softkeys al consume some amount of
spectrum analyzer memory. If you write alarge DLP, or if you have a several DLPs stored in
spectrum analyzer memory, you may run out of spectrum analyzer memory that is available
for storing the DLPs. Also, the storage space on a RAM card is finite. If you are creating large
DLPs, you may need to determine the amount of spectrum analyze memory the DLP requires
and delete unused items from spectrum analyzer memory. This section contains the procedures
for the following:

m Determining the available amount of spectrum analyzer memory or RAM card space.
m Delete a DLP from spectrum analyzer memory or a RAM card.

To Determine Available Analyzer Memory

Because the amount of analyzer memory available for user-defined functions is limited, it may
sometimes be necessary to determine the amount of analyzer memory available.

m Use the MEM command to determine the available analyzer memory remotely.

Example
10 QUTPUT 718;"MEM?;"; Determines the available analyzer memory.
20 ENTER 718 ;Memory Sores the available analyzer memory value in the vari-
able memory.
30 PRINT "MEMORY = ";Memory Prints the amount of analyzer memory.
40 END

If you are sure that the amount of memory that a DLP requires will not exceed the amount
of spectrum analyzer memory available, you can download the DLP into analyzer memory
and then execute the previous program again. The amount of analyzer memory that the DLP
requires is the difference between the value that MEM? returned before the DLP was loaded
into analyzer memory and the value MEM? returned after the DL P was loaded into analyzer
memory.

If the amount of memory that a DLP requires could exceed the amount of spectrum analyzer
memory available, you should delete any unnecessary variables, traces, or FUNCDEFs or on
event commands from spectrum analyzer memory. See “To Delete a DLP from Spectrum
Andyzer Memory” for more information.

To Determine the Amount of Space on a RAM Card

‘Ib save aDLP on aRAM card, it may be necessary to determine the amount of space available
on the RAM card. To determine the amount of space on aRAM card, you must do the
following:

1. Catalog the memory card.

2. Determine the total number of records for the RAM card. The total number of records on
the RAM card is displayed when catal oging the card (see Figure 4-l). The number of records
on the RAM card is determined by dividing the memory capacity of the RAM card by 256
(because the records are 256 bytes long). For example, if the RAM card has a capacity of
32K bytes (which is equal to 32 x 1024), the total number of records on the RAM card is 128
(32,768 divided by 256).
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3. Determine the number of records on the RAM card that are in use. The number of records
stored on the RAM card can be determined by cataloging the card, finding the starting
record address for the last catalog entry, adding the number of records used for the last
catalog entry to the starting record address, and then subtracting one.

4. Subtract the number of records stored (determined in step 3) from the total number of

records available (determined in step 2) to determine the number of unused records on the
RAM card.

Example

Figure 4-1 shows that the number of records on the RAM card that are in use is 53 (35 + 19 -
1 =53), and the total number of records available are 128. The number of unused records on
the RAM card is 75 (128 — 53 = 75).

0

BFF . 0 «dBm ATTEN 10 dB

5 LOAD
PEAK HPBssx 128 5 FILE
LOG TRACE & 1 14:41:28 OCT 15, 1991
10 tTRﬁNSD 2 TRACE 10 14:14:87 OCT 15, 1991
dB/ |tTRANSD-2 TRACE 15 14:16:83 OCT 15, 1991

tTRANSD_-4 TRACE 20 14:17:23 OCT 15, 1991
t-1 TRACE 25 B9:38:44 OCT 17, 1991
t_2 TRACE 30 123154356 OCT 17, 1991 DELETE
@_—-— i-1 DSPLY 35 19 417:88:18 FEB 28, 1992 FILE
/ SELECT
PREF IX
SA SB
SC EC Exit
CORR Cat al og
Previous
Menu
CENTER 3.258 @Hz SPAN 6.500 GHz
RES BW %.8 MHz VBW1 MHz SWP 130 msec RT
Figure 4-1. Determining the Number of Records
Table 4-1. Cataloging a RAM Card
Index Description
1 Total number of records.
2 Nunber of records for the last catalog item

w

Starting record address for the last catalog entry.
The last catalog entrv.

I
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‘Ib Delete a DLP from Spectrum Analyzer Memory
m Use the DISPOSE command to delete the DL P item from spectrum analyzer memory.

A FUNCDEF can be deleted from andyzer memory remotely by using the DISPOSE command.
The DISPOSE command can aso be used to remove softkey functions, user-defined variables,
and user-defined traces. (See the description for the DISPOSE command in Chapter 5 for more
information.)

Example

To remove the FUNCDEF cdled Z_O0OM from analyzer memory, you would execute the
following command:

OUTPUT 718;"DISPOSE Z_00M;";

Use DISPOSE ALL to remove dl FUNCDEFs, user-defined traces, limit-lines, and user-defined
variables from anayzer memory. For example, OUTPUT 718 ; "DI SPCSE ALL ; " ; (ERASE DLP MEM
is equivalent to DISPOSE ALL.)

Ib Erase the DLP from a RAM Card

a Select the memory card as the mass storage device by using the MSI command, and then use
the PURGE command to delete a specific file from the RAM card.

Example

To delete the file called Z-OOM from the RAM card, you would execute the following
command:

OUTPUT 718;"MSI CARD;PURGE %dZ_00M%;"
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Using the DLP Editor

The DLP editor functions allow you to create or modify a DLP with only an external keyboard
connected to the spectrum analyzer (an external controller is not required). This section
contains the following procedures.

= Connect the external keyboard to the spectrum analyzer.
» Access the DLP editor functions.

» Use the DLP editor functions to modify a DLP
m Use the DLP editor functions to modify a catalog item.

The external keyboard can also be used to enter screen titles and remote programming
commands, see the HP 8590 E-Series and L-Series Spectrum Analyzers User’s Guide for more
information.

To Connect the External Keyboard to the Spectrum Analyzer

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

1. Turn off the spectrum analyzer.

2. Connect an HP Cl405 Option 002 (or Option 003) cable from the spectrum-analyzer
rear-pane connector EXT KEYBOARD to the HP C1405A Option ABA keyboard.

3. Press to turn the spectrum analyzer on.
4. Place the template for the external keyboard on the external keyboard.

SPECTRUM ANALYZER

© O

(

'f:ih

(@

o, — %
Co
N
/ {1 —
EXT EXTERNAL
KEYBOARD KEYBOARD
\. J/

cutile

Figure 4-2. Connecting the External Keyboard to the Spectrum Analyzer

Y ou can now use the external keyboard to enter or modify a DLP with the DLP editor, enter a
screen title, enter programming commands, or enter a prefix.
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To Access the DLP Editor

. Press (SAVE) or (REcALL), then INTERNAL CARD (so that INTERNAL is underlined),
Cat al og Internad , CATALOG ALL, and then Editor.

Or,

Press on the externa keyboard.

Editor or accesses the DLP editor. There are some differences between using Editor
and however. Editor alows you to access al the DLP editor softkeys (EDIT LAST,
EDIT CAT ITEM , APND CAT ITEM , SAVE EDIT, and NEW EDIT ). With (Pause), you can only

access EDIT LAST, SAVE EDIT , and NEW EDIT . dlows you to change between the DLP
editor functions and the “keyboard entry” functions such as entering programming commands,
screen title, and prefix.

With the external keyboard connected to the spectrum analyzer, you can use the function keys

(F1 through F6) of the external keyboard to accesses the softkeys of the spectrum analyzer. For
example, you could press F1 to access the first softkey, F2 to access the second softkey, and so

forth.

Ve -4
REF .0 dBm ATTEN 1 O dB EDIT
PEAK [TNTERNAL: 7240 66534 LAST
LOG 52
10 C_HECK 153
dB/ |S_PANONE 40 EDIT CAT
S-PANFOUR 42 ITEM
E_XAMPLE 182
S_PANTWO 40
S_PANTHREE 42 APND CAT
A-MPFUNC 144
M_BW 80
Z_00M 51
RE08s 56 SAVE
KEY#1 30
sa sBla_MP 32
SC FCT_RACEA 821 NEW
CORR| S-AVE 819 EDIT
P-OWER 34
Previous
Menu
CENTER 3.250 GHz SPAN 6.500 GHz
RES BW 3.0 MHz VBW 1 MHz SWP 130 mseo RT

Figure 4-3. Accessing the DLP Editor
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To Create a DLP

1.

Press NEW EDIT, NEW EDIT to enter an individua DLP item (FUNCDEF, VARDEF, or
TRDEF) into the buffer of the DLP editor.

. Use the external keyboard keys to enter the DLP item. Because you are not using an

external computer, the spectrum analyzer commands are entered without an OUTPUT or
PRINT statement preceding them.

While using the DLP editor, you may want to use the “typing keys.” The typing keys are the
function keys F7 through F12. The typing keys automatically place the command mnemonic
at the position of the cursor on the spectrum analyzer display. The commands accessed by
the typing keys are shown at the bottom of the spectrum analyzer display; you can use

the (Page Up) and (Page Down) Keys of the external keyboard to access different command
mnemonics.

3. When the DLP item has been entered and you want it executed, press SAVE EDIT.

SAVE EDIT executes the contents of the DLP editor buffer as remote commands, and when
executing a FUNCDEF, will result in the FUNCDEF present in spectrum anadyzer memory
under the name given for the user-defined function. If you do not want to save the DLP,
press NEW EDIT, NEW EDIT to clear the screen.

The buffer for the DLP editor is limited to 2500 characters, however, DLP items are limited to a
maximum of 2047 characters.

For example, if you use the DLP editor to enter the Z_OOM function, the spectrum analyzer
display would look as follows:

Edit item memory size = 50 Total memory = 2500 EDIT
FUNCDEF Z_00M.@IP:CF 30BMHZ:SP 18MHZTSSHKPK H 1. LAST
@
SAVE
EDIT
NE
EDIT
Exit
Edit
IFU DEF nl VARDEF | KEYDEE 1 IF I ELSE T E JIF: |
‘7 F8 Fa Fip Fi1 ‘12 L

Figure 4-4. Entering a DLP
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To Modify the DLP
1. If necessary, press (Pause) to reenter the DLP editor.

2.1f the DLPis not displayed, press EDIT LAST to display the previous contents of the DLP
editor.

3. Use the external keyboard keys to edit the DLP. Because you are not using an external
compuiter, the spectrum analyzer commands are entered without an OUTPUT or PRINT
statement preceding them.

4. When the DLP has been entered, press SAVE EDIT . SAVE EDIT executes the DLP in
spectrum analyzer memory. If you do not want to execute the DLP, press NEW EDIT ,
NEW EDIT to clear the screen.
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To Modify a Catalog Item

L

2.

Press (RECALL) or (SAVE), then INTERNAL CARD (so that INTERNAL is underlined).

Press Catalog Internal , CATALOG ALL , and then Editor. (You can use one of the other

catalog softkeys instead of CATALOG ALL . For example, you could press CATALOG DLP if
you wanted only the DLPs cataloged.)

. Usethe large knob on the spectrum analyzer’ s front panel to highlight the item that you

want to edit. The user-defined functions, user-defined traces, and user-defined variable are
listed by their label, and user-defined softkeys are listed by “KEY” followed by the key
number.

PresseDIT CAT ITEM . If thereis aready some text in the DLP editor, you need to press
EDIT CAT ITEM again to clear the text from the DLP editor’'s buffer.
Use the external keyboard keys to edit the cataloged item. Because you are not using an

external computer, the spectrum analyzer commands are entered without an OUTPUT or
PRINT statement preceding them.

- When the cataog item has been edited, press SAVE EDIT. SAVE EDIT executes the DLP

in spectrum analyzer memory, and will replace the catalog item. If you do not want to the
changes to the catalog item, press XEW EDIT , NEW EDIT to clear the screen.

You may find it useful to use APND CAT ITEM . APND GAT ITEM appends the catalog item to
the text that is already in the DLP editor.

e -4
REF .8 dBm ATTEN 18 dB
PEAK [TNTERNAL:® 7194 65534
Lgs E-IEETRﬁCE 52
1 _HECK 153 .
dB/ |S_PANONE 40 Editor
S_PANFOUR 42
E_XAMPLE 182
S_PANTHOD 40
S_PANTHREE 42 DELETE
A_MPFUNC 144
M_BMW 8o
= _ 0 0H] 52
KEY #2 28 EEE%|;
KEY #1 31
sa SBla_MP 32
SC FC|T_RACEA 821 Exit
CORR|S_AVE 819 Catalog
P_OMER 34
Previous
Menu
CENTER 3.250 GHz SPAN 6.500 GHz
RES BW 3.0 MHz YBW 1 MHz SWP 130 msec RL

Figure 4-5. Selecting a Catalog Item
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DLP Programming Guidelines

This section contains some suggestions that can make it easier to writeaDLP, read and
understand the DLP code, and find problems in a DLP.

To Make the DLP More Readable

Here are a few suggestions which help make any program, including a DL P, more readable:
= Write short program lines. One or two commands per line.

» Use standard indent format for looping and branching.

» Use descriptive varigble names and labels. :

= Add comments to the source code.

= Make the program modular.

To Find Problems in a DLP

More often than not, new programs do not work as they were intended to work. In DLPs,
problems (also referred to as bugs) may appear in any of the following ways:

= Asan error message displayed on the analyzer screen.

= The DLP does the unexpected. For example, it halts execution, or enters an infinite loop, or
starts executing before its start-execution command occurs.

= Asan unexpected or out-of-range result or value is obtained.
Some suggestions for find a problem in a DLP are as follows:

= Follow the suggestions in “To make the DLP more readable. ”

= Check that each function has matching delimiters, be careful with nested delimiters.

= Check that the commands within the DLP are spelled correctly, contain spaces where
indicated by the syntax diagram for the command, and are terminated by a semicolon.

= You can use the DLP editor to inspect the contents of the DLP before you execute it. The

DLP editor shows what characters the spectrum analyzer will use when executing the DLP.

This can be helpful for finding omitted spaces.

Test FUNCDEFs individualy. Comment out the cals to the other FUNCDEFs in the main

FUNCDEF, if necessary.
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If a DLP causes the spectrum analyzer not to respond normally (for example, the spectrum
analyzer seems to be in an infinite loop or an error message is displayed), try one or all of the
following suggestions:

» Press [PRESET].

» Press(conFiG), More1 of 3, ERASE DLP MEM , ERASE DLP MEM . (ERASE DLP MEM requires
a double key press and deletes any DLPs from spectrum analyzer memory.)

= Turn the spectrum anayzer off and then back on.
If the spectrum analyzer is still not responding, you should do the following:
= For a spectrum analyzer with Option 021 installed in it, execute the following program line:

SEND 7;UNL MTA LISTEN 18 CMD 12 This sends a command to the spectrum ana-
lyzer instructing it to delete any DLPs and user-
defined variables from spectrum anayzer MeMOry.

Note If the spectrum analyzer is not at address 18, change the number 18 in the
previous program line to the spectrum analyzer’s current address.

» For a spectrum analyzer with Option 023 installed in it, execute a break, and then press
(conFig), More 1 of 3, ERASE DLP MEM , ERASE DLP MEN . (ERASE DLP MEM requires a
double key press.)
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Programming Commands

What You'll Learn in This Chapter

This chapter is areference for the HP 8590 Series spectrum analyzer command language. It isa
command dictionary; commands are listed aphabeticaly.

To find a programming command that performs a particular function, first refer to the
functional index (Table 5-4) where commands are categorized by function. Once the desired
command is found in the functional index, refer to the description for the command in this
chapter.

This chapter includes the reference tables listed below:

= Table 5-1, Syntax Elements.

n Table 5-2, Characters and Secondary Keywords (Reserved Words).
= Table 5-3, Summary of Compatible Commands.

» Table 5-4, Functional Index.
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Syntax Conventions
Command syntax is represented pictorially.

CHARACTER OR REPEAT | NG
COMMAND SECONDARY SYNTAX SYNTAX
MNEMON | C KEYWORD ELEMENT ELEMENT

NN S £

RECOMMENDED OPT | ONAL TERMINATOR
PATH

cult4e

Figure 5-1. Command Syntax Figure

= Ovds enclose command mnemonics. The command mnemonic must be entered exactly as
shown.

m Circles and ovals surround secondary keywords or special numbers and characters. The
characters in circles and ovals are considered reserved words and must be entered exactly as
shown. See Table 5-2.

m Rectangles contain the description of a syntax element defined in Table 5-I.
= A loop above a syntax element indicates that the syntax element can be repeated.
= Solid lines represent the recommended path.

= Dotted lines indicate an optional path for bypassing secondary keywords or using alternate
units.

= Arrows and curved intersections indicate command path direction.

s Semicolons are the recommended command terminators. Using semicolons makes programs
easier to read, prevents command misinterpretation, and is recommended by |EEE Standard
728.

Note Uppercase is recommended for entering all commands unless otherwise noted.

5-2 Programming Commands

Download from Www.Somanuals.com. All Manuals Search And Download.



Syntax Elements are shown in the syntax diagrams as elements within rectangles.

Table 5-1. Syntax Elements

Syntax Component

Definition/Range

analyzer command

Any spectrum-analyzer command in this chapter, with required parameters and
terminators.

character

Sp! "#8%&'()+ ,/0123456789: ;ABCDEFGHIJKLMNOPQRST
UVWXYZ[\]?_-‘abedefghijklmnopqgrstuv wxy z(Characters are 2
subset of data byte.)

character & EOI

8-bit byte containing only character data and followed by end-or-identify (EOI)
condition, where the EOI control llne on HP-IB is asserted to indicate the end of the
transmission. END signifies the EOI condition.

character string

A list of characters.

data byte

8-bit byte containing numeric or character data.

data byte & EOI

8-bit byte containing numeric or character data followed by end-or-identify (EOI)
condition, where the EOI control line on HP-IB is asserted to Indicate the end of the
transmission. END signifies the EOI condition.

delimiter IN@e=/"6%;1"':"&
Matching characters that mark the beginning and end of a character string, or a list of
user-defined functions or spectrum analyzer commands. Choose delimiting characters
that are not used within the string they delimit.

digit 0123456789

Isb length Represents the least significant byte of a two-byte word that describes the number of
bytes returned or transmitted. See msb length.

msb length Represents the most significant byte of a two-byte word that describes the number of
bytes returned or transmitted. See Isb length.

number Expressed as integer, decimal, or in exponential (E) form. Real Number Range: +

1.797693134862315 x 10%98, including 0.

Up to 15 significant figures allowed.
Numbers may be as small as £ 2.225073858507202 x 10— 308

Integer Number Range: -32,768 through + 32,767

output termination

Carriage return (Cg) and line feed (Lg), with end-or-identify (EOI) condition. ASCII
codes 13 (carriage return) and 10 (line feed) is sent via HP-IB, then the end-or-identify
control line on HP-IB sets to indicate the end of the transmission.

predefined function

ACTVF, AMPLEN, BITF, CNTLI, CORREK, DONE, HAVE, HN, LIMIFAIL, MEAN,
MEANTH, MEM, MINPOS, MKBW, PEAKS, PKPOS, PWRBW, REV, RMS, SER, STB,
STDEV, SUM, SUMSQR, TRCMEM, VARIANCE.

A predefined function is an analyzer command that returns a number that can be
operated on by other spectrum analyzer commands. Insert a predefined function into
a command statement where predefined function appears in the command syntax
chart.

If a predefined function takes a parameter (for example, PKPOS TRA), it can be used
only as the last parameter of an spectrum analyzer command that has two or more
predefined functions as parameters. For example, MPY V_AR,PKPOS TRB,HAVE CARD;
is illegal, but MPY V_AR,DONE HAVE CARD; is not.
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Table 5-1. Syntax Elements (continued)

Syntax Component

Definition/Range

predefined variable

The values of the following variables change depending on the current instrument
settings. Each variable represents the value of the command function that has the
same name as the variable.

AMB, AMBPL, ANLGPLUS, ANNOT, AT, BAUDRATE, CF, CNTLA, CNTLB, CNTLC,
CNTLD, COUPLE, CRTHPOS, CRTVPOS, DATEMODE, DET, DL, DOTDENS, FA, FB,
FMGAIN, FOFFSET, GATE, GATECTL, GD, GL, GP, GR, GRAT, INZ, LG, LIMIDISP,
LIMIMODE, LIMIREL, LIMITEST, MEASURE, MENU, MF, MKA, MKACT, MKF, MKFCR,
MKN, MKNOISE, MKP, MKPAUSE, MKPX, ML, MKTRACK, MODE, MSI, NRL,
POWERON, PREAMPG, PRNTADRS, PSTATE, RB, RL, RLPOS, ROFFSET, SAVRCLN,
SETDATE, SETTIME, SP, SQLCH, SRCALC, SRCAT, SRCNORM, SRCPOFS, SRCPSTP,
SRCPSWP, SRCPWR, SRCTK, SS, ST, SWPCPL, SYNCMODE, TH, TIMEDATE, TIMEDSP,
TVLINE, TVSFRM, TVSYNC, TVSTND, VB, VBR, WINZOOM, ZMKCNTR, ZMKSPAN.

trace element

Value contained in one trace point. Notated as TRA[N] where N specifies the point
position in the trace array. Values for N are 1 to 401 (for traces A, B, C) or 1 to 2047
(for traces specified by TRDEF). The same values apply to trace B (TRB[N]), trace C
(TRC[N]), and user-defined traces (LABEL[N]).

trace range

Values contained in trace segment. Multi-point segments are notated as TRA[N,M],
where N and M are end points of a segment and specify point positions in trace array.
Values for N or M are 1 to 401 (for traces A, B, C), or 1 to the length of a trace as
specified by TRDEF. The same values apply to trace B (TRB[N,M]), trace C (TRC[N,M}),
and user-defined traces (LABEL[N,M]). Single-point segments are notated the same as
the trace element above.

units

Represent standard scientific units.

Frequency Units: GHZ or GZ, MHZ or MZ, KHZ or KZ, HZ
Amplitude Units: DB, DM, DBMV, DBUV, V, MV, UV, W, MW, UW
Time Units: SC, MS, US

Current Units: A, MA, UA

Impedance Units: OHM

user-defined function

A label 2 to 11 characters long that is defined by the FUNCDEF command. Choice of
characters is A through Z and the underscore (-). The underscore should be used as the
second character of the label. Omitting the underscore, or using the underscore as
other than the second character in a label, is not recommended.

user-defined trace

A label 2 to 11 characters long that is defined by the TRDEF command. Choice of
characters is A through Z and the underscore(-). The underscore should be used as the
second character of the label. Omitting the underscore, or using the underscore as
other than the second character in a label, is not recommended.

user-defined variable

A label 2 to 11 characters long that is defined by the VARDEF or ACTDEF command.
Choice of characters is A through Z and the underscore(-). The underscore should used
as be the second character of the label. Omitting the underscore, or using the
underscore as other than the second character in a label, is not recommended.
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In the syntax diagrams, characters and secondary keywords are shown within circles or ovals.

Characters and secondary keywords must be entered exactly as shown.

Table 5-2. Characters and Secondary Keywords (Reserved Words)

Element

Description

a
A
ABSHZ
AC
ALL
AM
AMP
AMPCOR
AUTO
AVG
B
BOTH
BW
CARD
CNT
COLOR
d
DB
DBM
DBMV
DBUV
DC
DELTA
DISP
DLP
DM
DMY
DN
DUMP
EDGE
EP
EQ
EVEN
EXT
FADC
FETCH
FFT
FIXED
FLAT
FLATTOP
FMD

Amplitude correction factors.
Amp (unit) or A-block data field.
Absolute Hz (unit).

Alternating current.

All.

Amplitude modulation.
Amplitude.

Amplitude correction,

Auto couple or set to automatic.
Average.

b-bit byte or binary format.

Both odd and even frames trigger.
Black and white.

Memory card.

Counter-lock.

Color.

Downloadable programs.

Decibel (unit).

Absolute decibel milliwatt (unit).
Decibel millivolt (unit).

Decibel microvolt (unit).

Direct current.

Delta.

Display.

Downloadable program.

Absolute decibel milliwatt (unit).
Day, month, year format.
Decreases parameter one step size.
Dump.

Triggers on the edge of the trigger input.
Pauses program for data entry from spectrum analyzer front panel.
Equal to.

Even video frame.

External trigger.

Fast analog-to-digital converter (ADC).
Fetch.

Fast Fourier transform.

Fixed.

Flat.

Flat top filter window.

Frequency modulation demodulator.
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Table 5-2.

Characters and Secondary Keywords (Reserved Words) (continued)
Element Description
FM Frequency modulation.
FMV Frequency modulation detection.
FREE Free run.
FREQ or FRQ Frequency.
GATE Gate.
GE Greater than or equal to.
GHz Gigahertz (unit).
GT Greater than.
GZ Gigahertz (unit).
HANNING Harming filter window.
HI Highest.
HPIB HP-IB.
HZ Hertz (unit).
I I-block data Eeld.
i Display image file.
[NIT Initialize.
INT Internal or integer.
[p Instrument preset.
[ST Inverse sweep time.
K Free Eeld ASCII format with no terminator.
KC Free field ASCII format with “CR” an “LF” terminator.
KHZ Kilohertz (unit).
KL Free field ASCII format with “CR” an “END” terminator.
Kz Kilohertz (unit).
| Limit line.
LAST Last state.
LE Less than or equal to.
LEVEL Level gating.
LIMILINE Limit line.
LINE Line trigger.
JOAD15 Loads the values for the horizontal and vertical position of the spectrum analyzer.
LOWER Lower limit line.
T Less than.
v Measurement units.
MA Milliamp (unit).
MDY Month, day, year format.
MHZ Megahertz (unit).
MS Millisecond (unit).
MTR Meter.
MV Millivolts (unit).
MW Milliwatt  (unit).
Mz Megahertz (unit).
NE Not equal to.
NEG Negative.
NH Next highest peak.
NL Next peak left.
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Characters

Table 5-2.
and Secondary Keywords (Reserved Words) (continued)

Element

Description

NONE
NR
NRM or NORMAL
NTSC or NTSC15
OA
OoDD
OFF

ON

P
PAL or PAL15
PALM
PER
PKAVG
PKPIT
POINT
POS

PSN
RECALL
RS232

s

SA
SAVE
SC
SECAML
SLOPE
SMP

sp

SR
STATE
STEP
STORE
SWT

TG

TRA
TRB
TRC

TV

UA
UNIFORM
UP
UPLOW
UPPER
us

uv

uw

No units.

Next peak right.
Normal.

NTSC video format.
Output amplitude.
Odd video frame trigger.
Turns off function.
Turns on function.
Parameter units.

PAL video format.
PAL-M video format.
Period.

Peak average.

Peak pit.

Point.

Positive.

Position.

Recall operation.
RS-232 interface.

State.

Signal analysis.

Save operation.
Seconds (unit).
SECAM-L video format.
Slope.

Sample detection mode.
Space.

Stimulus response.
State register.

Step key ability.

Store.

Sweep time.

Trace.

Tracking generator.
Trace A.

Trace B.

Trace C.

TV trigger.

Microamp (unit).
Uniform filter window.
Increases the parameter one step sire.
Upper and lower limit lines.
Upper limit line.
Microseconds (unit).
Microvolts (unit).

Microwatt (unit).
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Table 5-2.

Characters and Secondary Keywords (Reserved Words) (continued)
Element Description

\% Volts (unit).
VERTICAL Vertical triggering.
VID Video trigger.
W Watts or word (for MDS command).
YTF YIG-tuned filter.
XTAL Crystal.
* Asterisk (used as a wildcard).

Semicolon (ASCII code 59).

Comma (ASCII code 44).
0 Off (command argument).
1 On (command argument).
50 50Q.
75 753.

Returns a query response containing the value or state of the associated parameter. The
query response is followed by a carriage-return/line-feed.
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The dternate commands (listed in the left column of Table 5-3) provide compatibility with
commands used by the HP 8566A/B, HP 8568A/B, and HP 70000 Series instruments. The
equivalent commands for the HP 8590 Series spectrum analyzer are listed in the right column.

Table 5-3. Summary of Compatible Commands

Alternate Description HP 8590 Series
Commands Command
Al Clear write trace A CLRW TRA
A2 Max hold trace A MXMH TRA
A3 Store and view trace A VIEW TRA
A4 Store and blank trace A BLANK TRA
Bl Clear write trace B CLRW TRB
B2 Max hold trace B MXMH TRB
B3 Store and view trace B VIEW TRB
B4 Store and blank trace B BLANK TRB

BL B—-DL->B BML

Cl Trace A minus trace B off AMB OFF
c2 Trace A minus trace B on AMB ON

CA Coupled input attenuation AT AUTO
CR Coupled resolution bandwidth RB AUTO
cs Coupled step size SS AUTO
CT Coupled sweep time ST AUTO
cVv Coupled video bandwidth VB AUTO
El Peak search MKPK HI
E2 Enter marker into center frequency MKCF

E3 Enter marker delta into center frequency step size MKSS

E4 Enter marker amplitude into reference level MKRL

EM Erase graphics memory CLRDSP

EX Exchange trace A and B AXB

KSA dBm amplitude units AUNITS DBM
KSB dBmV amplitude units AUNITS DBMV
KSC dBuV amplitude units AUNITS DBUV
KSD Volt amplitude units AUNITS V
KSE Screen title TITLE

KSG Video average on VAVG ON
KSH Video average off VAVG OFF
KSM Marker noise MKNOISE
KSO Marker value to span MKSP

KS2 Reference level offset ROFFSET
KSC Trace A plus trace B into trace A APB

KSi Exchange trace B and C BXC

KS1 Trace B into trace C BTC

KSm Graticule off GRAT OFF
KSn Graticule on GRAT ON
KSo Annotation off ANNOT OFF
KSp Annotation on ANNOT ON
LO Display line off DL OFF
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Table 5-3. Summary of Compatible Commands (continued)
Alternate Description HP 8690 Series
Commands Command

Ml Marker off MKOFF

M2 Marker normal MKN

M3 Marker delta MKD

MA Marker amplitude MKA?

MC Marker count MKFC

MTO Marker track off MKTRACK OFF

MT1 Marker track on MKTRACK ON

01 Output format, in real number format TDF P

02 Output format, in binary format, two bytes (word) per TDF B;MDS W
element

03 Output format, in measurement data format TDF M

04 Output format, in binary format, 1 byte per element TDF B;MDS B

R1 Activates illegal command service request only RQS 32

R2 Activates end-of-sweep, illegal command RQS 36

R3 Activates broken hardware, illegal command RQS 40

R4 Activates units-key pressed, illegal command RQS 34

RC Recall state RCLS

S1 Sweep continuous CONTS

s2 Sweep single SNGLS

SV Save state SAVES

TO Threshold off TH OFF

T1 Trigger mode free run T™ FREE

T2 Trigger mode line TM LINE

T3 Trigger mode external ™™ EXT

T4 Trigger mode video T™M VID

T7 Trigger mode level GATECTL LEVEL

T8 Trigger mode edge GATECTL EDGE
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This functional index categorizes the programming commands by the type of function that the
command performs. The functional index contains the following information: the programming
command mnemonic, the softkey or front-panel key that corresponds to the command’s
function, and a brief definition of the command. Once the desired command is found, refer

to the alphabetical listing of commands later in this chapter for more information about the
command.

Table 5-4. Functional Index

Function Command Corresponding Description
Category Key Function
AMPLITUDE AT ATTEN AUTO MAN Specifies RF input attenuation.
AUNITS Amptd Units Specifies amplitude units for input,
output, and display.
COUPLE * COUPLE AC DC * Selects direct-current (dc) coupling or
alternating-current (ac) coupling.
INZ INPUT Z 508 750 Specifies the value of input impedance
expected at the active input port.
LG SCALE LOG LIN (when Specifies the vertical graticule divisions
LOG is underlined) as logarithmic units, without changing
the reference level.
LN SCALE LOG EIN (when LIN $pecifies the vertical graticule divisions
is underlined) as linear units, without changing the
reference level.
ML MAX MXR LVL Specifies the maximum signal level that

is applied to the input mixer for a signal
that is equal to or below the reference

level.
NRL Sets the normalized reference level.
PREAMPG EXTERNAL PREAMPG Subtracts a positive or negative

preamplifier gain value from the
displayed signal.

PPt PRESEL PEAK t Performs a preselector peak.
RESETRL Resets the reference level to its
instrument preset level.
RL REF LVL Specifies the amplitude value of the
reference level.
ROFFSET REF. LVL OFFSET Offsets all amplitude readouts without
affecting the trace.
\UTO COUPLING AUTO AUTD ALL Couples the active functions
automatically.
\UXILIARY CNTLA CNTL A0 1 Sets the control line A of the auxiliary
JONTROL interface high or low.
CNTLB CNTLB 0 t Sets the control line B of the auxiliary
interface high or low.
CNTLC CNTL C O 1 Sets the interface control line C of the
auxiliary interface high or low.
CNTLD CNTLD 01 Sets the interface control line D of the
auxiliary interface high or low.
CNTLI DISPLAY CNTL I Returns a “1” when the interface

control line | of the auxiliary interface is
high, and “0” if the line is low.

For HP 8594E, HP 85953, or HP 8596E only.
For HP 8592L, HP 85933, HP 85953, or HP 85963 only.
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Table 5-4. Functional Index (continued)

Function Command Corresponding Description

Category Key Function
AUXILIARY COMB* COMB GEN ON OFF * Turns on or off the comb generator.
SONTROL
‘continued)

DEMOD+ DEMOD OR OFF{, Turns the demodulator on or off, and
DEMDD AM FM selects bet\_/veen AM, FM, or quasi-peak
demodulation.

FMGAINt FM GAIN t Sets the total FM frequency deviation
for full screen demodulation.

MEASURES Determines the type of measurement:
signal analysis, stimulus response, or
signal normalization.

NRL Sets the normalized reference level.

RLPOS Selects the position of reference level.

SPEAKERt SPEAKER ON BF¥ t Turns on or off the internal speaker.

SQLCH¢t SQUELCH 1 Sets the squelch level.

SRCALCt ALC MTR TNT XTAL t or Selects internal or external leveling for

ALC INT EXT t the tracking generator.

SRCAT? SRC ATN NAN AUTO t Attenuates the source output level.

SRCNORM Subtracts trace B from trace A, adds the
display line, and sends the result to
trace A.

SRCPOF'St SRC P¥R OFFSET t Offsets the source power level readout.

SRCPSTP} SRC PWR STP SIZE t Selects the source-power step size.

SRCPSWP} PWR SWP ON DFF i Selects sweep range of the source
output.

SRCPWR} SRC PWR ON DFFt Selects the source power level.

SRCTK? MAN TRK ADJUST Adjusts tracking of source output with
spectrum-analyzer sweep.

SRCTKPK1} TRACKING PEAK 1 Adjusts tracking of source output with
spectrum-analyzer  sweep.

SWPCPL} SWP CPLG SR SAt Selects a stimulus-response (SR) or
spectrum-analyzer (SA) auto-coupled
sweep time.

ANDWIDTH RB RES BW AUTO HAN , Specifies the resolution bandwidth.
200 Hz EMI BW §,
9 kHz BW,
120 kHz EMI BW

VAVG VID &¥& ON DFF Turns on or off video averaging.

VB VID BW AUTE NAN Specifies the video bandwidth.

VBR VBW/RBW RATIO Specifies coupling ratio of video
bandwidth to resolution bandwidth.

For HP 8592L, HP 85933, or HP 85963 only.
For Options 102, 103, or 301 only.

For Options 010 or 011 only.

For Option 130 only.
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Table 5-4. Functional Index (continued)
Function Command Corresponding Description
Category Key Function
JALIBRATION AMPCOR Amp Cur functions Applies amplitude corrections at
specified frequencies.

AMPLEN Returns the number of
frequency-amplitude correction factors
that have been entered.

CAL calibration functions | Initiates self-calibration routines.

CNF CONF TEST Performs the confidence test.

CORREK Returns a “ 1” if the correction factors
are on, a “0” if they are off.

CRTHPOS CRT HORZ POSITIDN Specifies the horizontal position of the
text and graticule on the spectrum
analyzer's display.

CRTVPOS CRT VERT POSITIDN Specifies the vertical position of the text
and graticule on the spectrum analyzer's
display.

JOMMAND ONCYCLE Executes the list of analyzer commands
‘RIGGER periodically.

ONDELAY Executes the list of analyzer commands
after the time value has elapsed.

ONEOS Executes the list of analyzer commands
after the end of the sweep.

ONMKR Performs the list of analyzer commands
when the sweep reaches the marker
position.

ONMKRU Executes the list of analyzer commands
whenever the value or the units of the
active marker are changed.

ONSRQ Executes the list of analyzer commands
whenever a service request occurs.

ONSWP Executes the list of analyzer commands
at the beginning of the sweep.

ONTIME Executes the list of analyzer commands
at the specified time.

WAIT Suspends all spectrum analyzer
operation for the specified time
duration.

'ONFIGURATION BAUDRATE BAUD RATE Specifies the baud rate of a spectrum
analyzer with Option 043 installed in it.

CAT Catalog Card * , Returns the catalog information of

Catalog Internal either spectrum analyzer memory or the
memory card.

DATEMODE DATEMBDE MDY BMY Allows you to set the format for
displaying the real-time clock.

DISPOSE ERASE BDEP MEM Frees spectrum analyzer memory that
was previously allocated for
user-defined operands.

FORMAT* FORMAT CARD * Formats the memory card.

PLTPRT PLT PORT HPIB PAR Directs the plotter output to HP-IB or
parallel ports for Option 041.

PLTPRT PLT PORT SER PAR Directs the plotter output to RS-232 or
parallel ports for Option 043.

POWERON PDWER ON IP LAST Selects the spectrum analyzer's power

on state.

An HP 8590L or HP 8592L needs an Option 003 installed in it to use this command.
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Table 5-4. Functional Index (continued)
Function Command Corresponding Description
Category Key Function
CONFIGURATION PREFX Change Prefix Specifies or changes the prefix used in
[continued) save and recall operations.

PRNPRT PRN PORT HPIB PAR Directs the printer output to HP-IB or
parallel ports for Option 041.

PRNPRT PRN PORT SER PAR Directs the printer output to RS-232 or
parallel ports for Option 043.

SETDATE SET DATE Sets the date of the real-time clock.

SETTIME SET TINE Sets the time of the real-time clock.

SYNCMODE SYNC NRM NTSC , Selects either the horizontal and vertica

DEFAULT SYNC, synchron_lzm_g constants, or the
synchronization rate for the internal
SYNC KRM PAL monitor.

TIMEDATE Sets the time and date of the real-time
clock.

TIMEDSP TIMEDATE ON OFF Turns on or off the display of the
real-time clock.

DISPLAY ANLGPLUS* ANALOG+ ON OFF * Turns the Analog+ display mode on or
off.

ANNOT ANNOTATN ON DFF Turns on or off the screen annotation.

DA Accesses the current address of the
display list.

DL DSP LINE ON OFF Defines the level of the display line in
the active amplitude units and displays
the display line on the spectrum
analyzer screen.

DOTDENS* ANALOG+ ON OFF * Sets the dot density value in the
Analog+ display mode.

DSPLY Displays the value of a variable on the
spectrum analyzer screen.

GRAT GRAT DN OFF Turns on or off the graticule.

HD HOLD or { HOLD Disables data entry via the spectrum
analyzer numeric keypad, knob, or step
keys. The active function readout is
blanked, and any active function is
deactivated.

MENU Displays specified menu on the spectrun
analyzer screen.

PREFX Change Prefix Specifies the prefix.

TH THRESHLDB ON OFF Clips signal responses below the
threshold level.

TITLE Change Fitle Activates the screen title mode.

‘REQUENCY CF CENTER FREQ Specifies center frequency.

FA START FREQ Specifies the start frequency.

FB STOP FRER Specifies the stop frequency.

FOFFSET FREQ] OFFSET Specifies the frequency offset for all
absolute frequency readouts such as
center frequency.

ss CF STEP AUTO NAN Specifies center-frequency step size.

' For Option 101 or 301 only.
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Table 5-4. Functional Index (continued)

Function Command Corresponding Description
Category Key Function
‘RAPHICS CLRBOX Clears a rectangular area on the
spectrum analyzer display.

CLRDSP Erases user-generated graphics and text.

DA Accesses the current address of the
display list.

DRAWBOX Draws a rectangular box on the
spectrum analyzer display.

DT Defines any character as a label
terminator.

GETPLOT (copy) Initiates output of the spectrum
analyzer display to a plotter.

GETPRNT COPY Initiates output of the spectrum
analyzer display to a printer.

GR Graphs the given ¥ coordinate while
incrementing the & coordinate by 1.

LB Writes text at the current pen position.

PA Moves the pen to a vector location on
the spectrum analyzer screen relative to
the reference coordinates (0,0).

PD Instructs the spectrum analyzer to plot
vectors on the spectrum analyzer screen
until a PU command is received.

PR Moves the pen to a new plot location on
the spectrum analyzer screen relative to
the current coordinates in display units

PRINT COPY ) to a printer Prints screen data.

PRNTADRS PRINTER ADDRESS Allows you to set the HP-IB address of
the printer.

PU Instructs the spectrum analyzer not to
plot vectors on the spectrum analyzer
screen until a PD command is received.

TEXT Writes text on the analyzer screen at
the current pen position.

TRGRPH Graphs compressed trace.

NFORMATION ACTVFE Returns a *0” if the given function is
not active, a “1” if it is active.

BIT Places the state of a bit in the
destination.

BITE Returns the state of a bit.

CLS Clears all status bits.

HAVE SHOW BPTIONS Returns a “0” if a device or option is not
installed.

ID SHOW OPTIONS Returns the spectrum analyzer model
number.

MDU Returns values for the spectrum
analyzer’s baseline and reference level.

OP Returns the coordinates of the
lower-left and upper-right comers of
the spectrum analyzer display.

PARSTAT Returns parallel port status.

PWRUPTIME Returns the number of milliseconds that

have elapsed since the spectrum
analyzer was turned on.
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Table 5-4. Functional Index (continued)
Function Command Corresponding Description
Categorv Key Function

NFORMATION REV SHOBW OPTIONS Returns the date code of the Ermware

continued) revision number in YYMMDD format.

RQS Sets a bit mask for service requests.

SER SNOW OPTIONS Returns the serial number suffix of the
spectrum analyzer.

SRQ The SRQ command is used by an
external controller to simulate
interrupts from the spectrum analyzer.

STB Returns to the controller the decimal
equivalent of the status byte.

NPUT and OUTPUT | EE Sends the controller the values entered
on the spectrum analyzer numeric
keypad by the operator.

EK Allows data entry with the front-panel
knob when the spectrum analyzer is
under remote control.

ENTER Allows the spectrum analyzer to receive
data from other devices on the HP-IB.

EP Sends values entered on the spectrum
analyzer number keyboard to the
present active function value.

DA Returns the value of the active function.

OL Transmits information to the controller
that describes the state of the spectrum
analyzer when the OL command is
executed.

OUTPUT Allows the spectrum analyzer to send
data to other devices on the HP-IB.

RELHPIB Releases spectrum analyzer control of
the HP-IB.

TA Returns trace A amplitude values from
the analyzer to the controller.

I'B Transfers trace B amplitude values from
the analyzer to the controller.

IDF Formats trace information for return to
the controller.

IRA TRB TRC Controls trace data input or output.

IMIT LINES LIMIDEL ‘URGE LIMITS Deletes all segments in the current
limit-line table.

LIMIDISP MT DISP Y N AUTO Controls when the limit line (or limit
lines) are displayed.

LIMIFAIL XI' TEST ON OFF Returns a “0” if the last measurement
sweep of trace A is equal to or within
the limit-line bounds.

LMIFT JIMITS FRQ TIME Selects how the limit-line segments are
placed on the spectrum analyzer
display: according to frequency, or
according to the sweep time setting of
the spectrum analyzer.

JMIHI Allows you to specify a fixed trace as
the upper limit line.

JAMILINE Outputs the current limit-line table

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

Function Command Corresponding Description

Category Key Function
LIMIT LINES LIMILO Allows you to specify a Axed trace as
‘continued) the lower limit line.

LIMIMIRROR Reflects the current definition about the
amplitude axis at the largest frequency
or the largest sweep time in the
definition.

LIMIMODE Edit Wpper , Edit Lover, OQetermines whether the limit-line

Edit Up/Low entries are treated as upper amplitude
' values, lower amplitude values, upper
Edit Mid/Delt and lower amplitude values, or
mid-amplitude and delta values.

LIMIREL LIMITS FIX REL Specifies the current limit lines as fixed
or relative.

LIMISEG Edit Wpper , Edit Lower |Adds new segments to the current
frequency limit line in either the upper
limit lIne or the lower limit line.

LIMISEGT Edit Upper, Edit Lower |Adds new segments to the current
sweep time limit line in either the uppe:
limit line or the lower limit line.

LIMITEST EMT TEST ON BFF Compares trace A with the current
limit-line data.

SEGDEL DELETE SEGMENT Deletes the specified segment from the
limit-line tables.

SENTER Edit Up/Low , Enters the limit-line data in either the

Edit Mid/Délt upper and lower limit-line tables or the
: 1d/De mid and delta table for limit lines based
on frequency.

SENTERT Edit Up/Low |, Enters the limit-line data in either the

. . upper and lower limit-line table or the
Edit NidZpes mid and delta table for limit lines based
on sweep time.
AARKER MDS Specifies measurement data size as byte
or word.

MF Returns the frequency (or time) of the
on-screen active marker.

MKA Specifies amplitude of the active marker

MKACT SELECT 1 2 8 4 Specifies the active marker.

MKACTV MARKER <niumber> ON OFF [Makes the current active marker the
active function.

MKBW N dB PTS ON OFF Returns the bandwidth at the specified
power level relative to an on-screen
marker (if present) or the signal peak (if
no on-screen marker is present).

MKCF MARKER => CF Sets the center frequency equal to the
marker frequency and moves the
marker to the center of the screen.

MKCONT Resumes the sweep after execution of a
MKSTOP command.

MKD MARKER A Activates the delta marker.

MKDLMODE TABLE ADL NRM Selects if the marker amplitude values
are shown as relative to the reference
level or relative to the display line.

MKF Specifies the frequency value of the

active marker.
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Table 5-4. Functional Index (continued)

Function Command Corresponding Description
Category Key Function
AARKER (continued) MKFC* MK COUNT ON OFF * Turns on or off marker frequency
counter.

MKFCR* CNT RES AUTO MAN ~ Sets the resolution of the marker
frequency counter.

MKMIN MARKER #> MENIMUM Moves active marker to minimum signal
detected.

MKN MARKER NORMAL Activates and moves the marker to the
specified frequency.

MKNOISE MK REBISE DN OFF Displays the average noise level at the
marker.

MKOFF MARKER ALL OFF Turns off either the active marker or all
the markers.

MKP Places the active marker at the given
Z-coordinate.

MKPAUSE MK PAUSE ON OFF Pauses the sweep at the active marker
for the duration of the delay period.

MKPK (PEAK_SEARCH), Positions the active marker on a signal

NEXT PEAK , peak.
NEXT PX REGHT ,

NEXT PK LEFT,

MARKER=>PK~PK

MKPX PEAK EXCURSN Specifies the minimum signal excursion
for the spectrum analyzer's internal
peak-identiftcation routine.

MKREAD MK REAB F T I P Selects the type of active trace
information displayed by the spectrum
analyzer marker readout.

MKRL MARKER -=> REF LVL Sets the reference level to the
amplitude value of the active marker.

MKSP MARKER A => SPAN Sets the start and stop frequencies to
the values of the delta markers.

MKSS MARKER =» CF STEP Sets the center-frequency step-size to
the marker frequency.

MKSTOP Stops the sweep at the active marker.

MKTBL MK TABLE ON OFF Turns on or off the marker table.

MKTRACE MK ERACE AUTO ABC Moves the active marker to a
corresponding position in trace A, trace
B, or trace C.

MKTRACK MK TRACK ON OFF Moves the signal with an active marker
to the center of the spectrum analyzer
display and keeps the signal peak at
center screen.

MKTYPE MARKER AMPTD Changes the type of the current active
marker.

M4 Activates a single marker on the trace
and enables the knob to change the
position of the marker. The active
function is then set to span.

PKDLMODE PK MODE <>DL NRM Selects the signal peaks that are
displayed in the peak table.

PKRES Returns the x-axis coordinates of the

peaks in the peak table.

Not available for an HP 8592L. An HP 8590L needs Option 013 installed in it.

5-18 Programming Commands

Download from Www.Somanuals.com. All Manuals Search And Download.




Table 5-4.

Functional Index (continued)

Function
Category

Command

Corresponding
Key Function

Description

MARKER (continued)

PKSORT

PKTBL

PK SORT FRQ AMP

PK TABLE ON OFF

Selects how the signal peaks listed in
the peak table are sorted: by decreasing
amplitude or by ascending frequency.

Turns on or off the peak table.

MATH (see also
[race Math)

ABS

ADD

AVG
BIT
CTA

CT™M

DIv

EXP

INT

LOG

MEAN

MEANTH

MIN

MINPOS

MOD

MPY

MXM

PDA

PDF

Places the absolute value of the source
values in the destination.

Adds the sources and sends the sum to
the destination.

Averages the source and the destination
Returns the state of a bit.

Converts the source values from
measurement units to the current
absolute amplitude units and stores the
result in the destination.

Converts the source values to
measurement units and places the result
in the destination.

Divides source 1 by source 2 and places
the result in the destination.

Places the exponential of the source in
the destination.

Places the greatest integer that is less
than or equal to the source value into
the destination.

Takes the logarithm (base 10) of the
source, multiplies the result by the
scaling factor, then stores it in the
destination.

Returns the mean value of the given
trace in measurement units.

Returns the mean value of the given
trace above the threshold, in
measurement units.

Compares source 1 and 2, point by
point, and stores the lesser of the two in
the destination.

Returns a value, which is the s-axis
position (in display units) of the
minimum amplitude value in trace A,
trace B, trace C, or user-defined trace.

Stores the remainder from the division
of source 1 by source 2 in the
destination.

Multiplies the sources, point by point,
and places the results in the destination.

Compares source 1 and source 2, point
by point, sending the greater value of
each comparison to the destination.

Sums the probability distribution of
amp