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Notice

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

Agilent Technologies 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. Agilent
Technologies 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.

Key Conventions

This manual uses the following conventions:

(FRONT PANEL KEY ): This represents a key physically located on the
analyzer (a “hardkey”).

Softkey : This indicates a “softkey”-- a key whose label is determined
by the instrument’s firmware, and is displayed on the right side of the
instrument’s screen next to the eight unlabeled keys.

Firmware Revision

This manual documents analyzers with firmware revisions E.06.00 and
above.
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Example Programs

This document provides a number of useful programs illustrating
fundamental operations and techniques for control of the analyzer over
the General Purpose Interface Bus (GPIB). Programs shown here are
chosen to illustrate commonly-needed tasks, important analyzer
commands, and fundamental techniques. The programs are also
provided on a disk (included with the analyzer) and on Web site
http://www.agilent.com. Use the search function to find Web pages
related to 8712 example programs. The example programs can run on
the analyzer’s internal controller or on an external controller.

= Example Programs Disk — DOS Format : part number 08714-10003
= Example Programs Disk — LIF Format : part number 08714-10004

You should become familiar with the operation of your network analyzer
before controlling it over GPIB. This document is not intended to teach
programming or to discuss GPIB theory. Related information can be
found in the following references:

= Information on programming the analyzer is available in the
analyzer's Programmer’s Guide.

e Information on HP Instrument BASIC is available in the
HP Instrument BASIC User's Handbook and the HP Instrument
BASIC User's Guide Handbook Supplement.

= Information on HP BASIC programming is available in the manual
set for the BASIC revision being used. For example: BASIC 7.0
Programming Techniques and BASIC 7.0 Language Reference.

= Information on using the GPIB is available in the Tutorial
Description of the General Purpose Interface Bus (literature
no. 5021-1927).

= Information on using the analyzer with a Local Area Network (LAN)
is available in The LAN Interface User's Guide Supplement.

= Information on making measurements with the analyzer is available
in the analyzer’s User’s Guide.

Contact the nearest Agilent sales office for ordering information. A list of
sales and service offices can be found in the User’s Guide.
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The CDROM provides the contents of all of the documents
listed below.

The User’s Guide shows how to make measurements,
explains commonly-used features, and tells you how to get
the most performance from the analyzer.

The LAN Interface User’s Guide Supplement shows
how to use a local area network (LAN) for programming and
remote operation of the analyzer.

The Automating Measurements User’s Guide
Supplement provides information on how to configure and
control test systems for automation of test processes.

The Programmer’s Guide provides programming
information including GPIB and SCPI command references,
as well as short programming examples.
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The Example Programs Guide provides a tutorial
introduction using BASIC programming examples to
demonstrate the remote operation of the analyzer.

The Service Guide provides the information needed to
adjust, troubleshoot, repair, and verify analyzer
conformance to published specifications.

The HP Instrument BASIC User’s Handbook describes
programming and interfacing techniques using
HP Instrument BASIC, and includes a language reference.

The HP Instrument BASIC User’s Handbook
Supplement shows how to use HP Instrument BASIC to
program the analyzer.

The Option 100 Fault Location and Structural Return
Loss Measurements User’s Guide Supplement provides
theory and measurement examples for making fault location
and SRL measurements. (Shipped only with Option 100
analyzers.)

The CATV Quick Start Guide provides abbreviated
instructions for testing the quality of coaxial cables.
(Shipped only with Option 100 analyzers.)

The Cellular Antenna Quick Start Guide provides
abbreviated instructions for verifying the performance of
cellular antenna systems. (Shipped only with Option 100
analyzers.)

N

A

Example Programs



Contents

1. Introduction to the Example Programs

What's in This BOOK. . . .. ... e e 1-2

How This Book IsOrganized . . . .......... . . . e 1-2
Operating ENVIFONMENTS. . . . .. ..o e e 1-3
Guide to the Example Programs. . . .. ...ttt 1-4

2. Example Programs Listings

Example Programs . . ... ... 2-2
Example Programs on DiskandtheWeb . . ........ .. ... ... ... ... .. .. 2-2
ANNOTATING . . . .o 2-3
USERANOT Example Program. . .. ... e 2-4
FREQBLNK Example Program. . . ........ . 2-6
KEYCODES Example Program. . ... e 2-8
Creatingand Using Bar CoOesS . . . ... ...ttt e 2-10
BARCODE Example Program . .. ... . e 2-12
STATS Example Program . ... ... 2-16
DATALOG Example Program . . . ... ... e 2-19
Calibrating . . . ... .. 2-23
TRANCAL Example Program . . ... e 2-25
REFLCAL Example Program . . ... e 2-27
LOADCALS Example Program . . ... 2-30
CALKIT Example File . .. ... 2-34
TWOPCAL Example Program . . ... e 2-35
KIT_THRU Example Program . . ........ ... 2-39
MPCKIT Example Program. . . ... e 2-42
SIMCAL Example Program . . . ... 2-44
Configuring MeasuremMeNtS. . . . .. ..ot 2-50
SETUP Example Program . . . ... .. e 2-51
LIMITEST Example Program . .. ... ... i e 2-53
POWERSWP Example Program . . ........ .. 2-56
FOURPARM Example Program . . ....... ... 2-58
Customizing the Display and Using Graphics. .. ......... .. ... .. ... . ... ..... 2-60
DRAWS71X Example Program . .. ... 2-61
GRAPHICS Example Program . ... 2-64
GRAPH2 Example Program . . ...t 2-70
GETPLOT Example Program . ... ... e 2-74

Vii



Contents

Using an External Controller . ... . . . . . e 2-76
DUALCTRL Example Program . . ... ... e e 2-78
TRICTRL Example Program . . ... ... e 2-80

Making Fault Location Measurements (Option 1000nly) ..................... 2-83
FAULT Example Program .. ... ... e 2-84
USR_FLOC Example Program. . . ... ... .. e 2-87

Controlling Hardcopy . . . . ...t 2-89
FAST_PRT Example Program . . . ... ... e e 2-90
PASSCTRL Example Program . . . ... ...t e 2-92
PRINTPLT Example Program . . .. .. ... e 2-95
REPORT Example Program. . . ... ... e 2-97

Saving and Recalling Instrument States ............. ... . ..., 2-100
LEARNSTR Example Program . ... ... e 2-101
SAVERCL Example Program . . . ... e 2-103

Using Marker FUNCLIONS . . . ... . 2-105
MKR_MATH Example Program. . . ... . . e 2-106

Using Marker LImit TesStS . . .. ... i e 2-109
LIM_FLAT Example Program . . ... ... e 2-110
LIM_PEAK Example Program. . . ... e 2-112
LIM_MEAN Example Program .. ......... .. e 2-115

Making Multiport Test Set Measurements. . ............ . ..., 2-118
PORT_SEL Example Program . .. ... e 2-119
TSET_CAL Example Program . . . ... e 2-128
MPCALSRQ Example Program . . .. ... e 2-131
MPSVRCL Example Program . ... .. e 2-134

Transferring Programs . .. ....... .. 2-137
DOWNLOAD Example Program . . ... e 2-138
UPLOAD Example Program. . . .. ... e e 2-140

Using Service ReqUESTS . . . . .. ..o 2-142
SRQ Example Program. . . ... ... 2-143
SRQ_INT Example Program . . ........ .. e 2-146

Making SRL Measurements (Option 1000nly) . ......... . ... .. . ... 2-158
MEAS_SRL Example Program. . . ... e 2-159
SRL_SRQ Example Program . .. ... 2-162

Transferring Data . ... ........ .. 2-165
MARKERS Example Program . .. ... e 2-167
SMITHMKR Example Program . . ....... ... 2-170

viii



Contents

ASCDATA Example Program . ... ... e 2-175
REALDATA Example Program . . .. ... ... e 2-177
INTDATA Example Program. . . ... e 2-180
FAST_CW Example Program . ... .. e 2-183
DATA_EXT Example Program . . ... e 2-185
DATA_INT Example Program. . . ... ... e 2-187
Transferring Filesoverthe GPIB. . ... ... . . . . . . . . . . . i 2-188
GETFILE Example Program . . . ... e 2-189
PUTFILE Example Program . . .. ... e e e 2-191
Using TTL Input and OUtpUL . . .. ... s 2-193
TTL_IO Example Program. . . .. ... e 2-193
Creating User Interface Items . . ... ... . . . e 2-195
USERBEG Example Program . . . .. ... .. e 2-196
USERBEG1 Example Program . . .. ...t i 2-198
USERBEG2 Example Program . . ... ... e e 2-200
USER _BIT Example Program . . . .. ...t i e 2-202
USERKEYS Example Program . . ... ... e 2-204




Introduction to the Example
Programs

1-1



NOTE

Introduction to the Example Programs
What's in This Book

What's in This Book

This book contains source code listings of example programs written in
HP BASIC. Each program demonstrates one or more fundamental
concepts. All of the programs in this book are included on the Example
Programs Disk, which comes with your analyzer. The programs can also
be found at Web site http://www.agilent.com. Use the search function
to find Web pages related to 8712 example programs.

The example programs listed in this book may not appear exactly as
those programs on the Web site or on the disk that was shipped with
your analyzer. The Web site and the disk contain the most up-to-date
versions of each program as well as new programs that may not be listed
here.

How This Book Is Organized

Chapter 1 Provides an introduction to this book, to
Introduction to the the IBASIC programs, and provides a
Example Programs quick-reference guide to the programs.
Chapter 2 Contains the source code listings for the
Example Programs example programs, grouped by

programming category.
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Introduction to the Example Programs
Operating Environments

Operating Environments

Because the example programs may run in different environments, the
setup at the beginning of each program must determine the operating
environment and properly set the analyzer's GPIB address. In the
example programs, the internal IBASIC controller uses the address 800
when communicating with the analyzer (the internal GPIB is at select
code 8). The default address of 716 is used when the programs are being
run on an external controller.

A version of the following lines is included in most of the example
programs. The use of the Internal  (internal-controller) flag varies due
to differences in the programs needs.

Identify the operating system.

THEN

ASSIGN @Hp8712 TO 800
Internal=1

ELSE

ASSIGN @Hp8712 TO 716
Internal=0

ABORT 7

CLEAR 716

END IF

If internal, set address to 800.

Set internal-control flag to 1.

If external, set address to 716.
Set internal-control flag to 0.

Abort all bus transactions and
give active control of the bus to the
computer.

Send a selected device clear (SDC)
to the analyzer - this clears all
GPIB errors, resets the GPIB
interface and clears syntax errors.
(It does not affect the status
reporting system.)

Example Programs
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Introduction to the Example Programs
Guide to the Example Programs

Guide to the Example Programs

This book groups the example programs into the following programming
categories, and gives example implementations of the following

techniques:
Table 1-1 Example Programs Listed by Programming Category (1 of 6)
Programming Program Page Featured Techniques
Category Name
annotating USERANOT 2-4 using user-defined annotation
FREQBLNK 2-6 limiting the display of information
KEYCODES 2-8 reading user input from the front panel
creating and BARCODE 2-12 using bar codes to configure a test; using
using bar codes graphics
STATS 2-16 using bar codes to configure a test;
transferring trace data using a built-in
subprogram
DATALOG 2-19 reading bar code; storing trace data in
internal RAM
calibratingl TRANCAL 2-25 performing a transmission calibration
REFLCAL 2-27 performing a reflection calibration
LOADCALS 2-30 uploading and downloading correction
arrays
CALKIT 2-34 cal kit definition file (not executable)
TWOPCAL?2 2-35 performing a guided two-port calibration

1. See “making multiport measurements” on page 1-7 for multiport calibration.
2. For use with 8712ES and 8714ES models only.
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Introduction to the Example Programs
Guide to the Example Programs

Table 1-1 Example Programs Listed by Programming Category (2 of 6)
Programming Program Page Featured Technique
Category Name
configuring SETUP 2-51 | setting up a basic measurement; using
measurements *WAI
LIMITEST 2-53 | performing an automatic pass/fail test
POWERSWP 2-56 | performing a power sweep
FOURPARM? 2-58 | measuring four parameters using a single
sweep
customizing the | BARCODE 2-12 | drawing a representation of the analyzer to
display/using the screen (subprogram)
graphics - -
DRAWS871X 2-61 | drawing test diagrams on the screen
GRAPHICS 2-64 | creating customized graphics for
procedures
GRAPH2 2-70 | drawing customized graphics
GETPLOT 2-74 | reading an HPGL file
using an DUALCTRL 2-78 | downloading and running an IBASIC
external program
controller ; ] ; .
TRICTRL 2-80 | controlling multiple analyzers with a single
controller
making fault FAULT 2-84 | finding the effects of fault location
location frequency modes on cable measurements
measurements? —— -
USR_FLOC 2-87 | simplifying fault location measurements by

using the User BEGIN key

1. For use with 8712ES and 8714ES models only.
2. For use with Option 100 (SRL and fault location).

Example Programs
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Introduction to the Example Programs

Guide to the Example Programs

Table 1-1 Example Programs Listed by Programming Category (3 of 6)
Programming Program Page Featured Technique
Category Name
controlling FAST_PRT 2-90 printing quickly to PCLS5 printers (parallel
hardcopy port)
PASSCTRL 2-92 printing to an GPIB printer using pass
control
PRINTPLT 2-95 printing to the serial and parallel ports
REPORT 2-97 generating and printing a report (parallel
port)
saving and LEARNSTR 2-101 | uploading and downloading instrument
recalling states using the learn string
instrument : T
states SAVERCL 2-103 | saving and recalling instrument states,
instrument calibrations, and trace data
using the LAN? lanio.c controlling the analyzer with a C program
over the LAN
LAN_SEND communicating with a computer with an
IBASIC program over the LAN
lan_serv controlling multiple analyzers with a Perl
script over the LAN
ScpiDemo.java sending SCPI commands over the LAN
using JAVA socket programming
using marker MKR_MATH 2-106 | programming marker-math functions,
functions including statistical, flatness testing, and
filter statistics functions
using marker LIM_FLAT 2-110 | testing for a marker flatness limit
limit tests . -
LIM_PEAK 2-112 | testing for a marker peak-to-peak ripple
limit
LIM_MEAN 2-115 | testing for a marker mean limit

1. These programs are listed in the LAN Interface User’s Guide Supplement. For addi-
tional information about the LAN example programs, see the README file on the
Example Programs Disk.
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Introduction to the Example Programs
Guide to the Example Programs

Table 1-1 Example Programs Listed by Programming Category (4 of 6)
Programming Program Page Featured Technique
Category Name
making PORT_SEL 2-119 | using custom graphics to show the status of
multi-port the multiport test set
measurements! : ——
TSET_CAL 2-128 | recalling the test set calibration file from
memory and calibrating the test set
transferring DOWNLOAD 2-138 | downloading a program to the analyzer
programs :
UPLOAD 2-140 | uploading a program from the analyzer
using service SRQ 2-143 | generating a service request
requests o
SRQ_INT 2-146 | monitoring the status report from the
analyzer
making SRL MEAS_SRL 2-159 | finding the effects of connector modeling on
measurements? structural return loss measurements
SRL_SRQ 2-162 | initiating a cable scan and triggering an

SRQ on completion

1. For use with compatible multiport test sets, such as the 87075C.
2. For use with Option 100 (SRL and Fault Location).

Example Programs
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Introduction to the Example Programs

Guide to the Example Programs

Table 1-1 Example Programs Listed by Programming Category (5 of 6)
Programming Program Page Featured Technique
Category Name
transferring STATS 2-16 reading and writing trace data (built-in
data subroutines)
DATALOG 2-19 storing trace data in internal RAM;
reading bar code
SAVERCL 2-103 | saving and recalling instrument states,
instrument calibrations, and trace data
MARKERS 2-167 | transferring data using markers
SMITHMKR 2-170 | measuring reflection of a filter in Smith
chart and polar formats
ASCDATA 2-175 | transferring data in ASCII format
REALDATA 2-177 | transferring data using IEEE 64-bit
floating-point REAL format
INTDATA 2-180 | transferring data using 16-bit INTEGER
format
FAST_CW 2-183 | transferring marker data in CW sweep
mode
DATA_EXT 2-185 | transferring data between an internal and
external program
DATA_INT 2-187 | transferring data to and from an external
controller
transferringfiles | GETFILE 2-189 | transferring files from the analyzer to an
over the GPIB external controller
PUTFILE 2-191 | transferring files from an external
controller to the analyzer
using TTL input | TTL_IO 2-193 | monitoring the user TTL bit
and output
1-8 Example Programs




Introduction to the Example Programs
Guide to the Example Programs

Table 1-1 Example Programs Listed by Programming Category (6 of 6)
Programming Program Page Featured Technique
Category Name
creating user USERBEG 2-196 | creating User BEGIN softkeys
interface items
USERBEG1 2-198 | (default User BEGIN program)
USERBEG2 2-200 | creating User BEGIN softkeys for fast
recall of instrument states
USER BIT 2-202 | reading and writing the USER bit
USERKEYS 2-204 | customizing the softkeys
USR_FLOC? 2-87 | creating User BEGIN softkeys for fault
location measurements

1. For use with Option 100 (SRL and Fault Location).

Example Programs
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Introduction to the Example Programs
Guide to the Example Programs

Table 1-2 Example Programs Listed by Program Name (1 of 6)
Program Name | Page Featured Techniques Programming
Category
ASCDATA 2-175 | transferring data in ASCII format transferring data
BARCODE 2-12 using bar codes to configure a test creating and using
bar codes
using graphics customizing the
display/using
graphics
drawing a representation of the customizing the
analyzer to the screen (subprogram) display/using
graphics
CALKIT 2-34 | cal kit definition file (not executable) calibrating
DATALOG 2-19 | reading bar codes creating and using
bar codes
storing trace data in internal RAM transferring data
DATA_EXT 2-185 | transferring data between an internal | transferring data
and an external program
DATA_INT 2-187 | transferring data to and from an transferring data
external controller
DOWNLOAD 2-138 | downloading a program to the transferring
analyzer programs
DRAWS871X 2-61 | drawing test diagrams on the screen customizing the
display/using
graphics
DUALCTRL 2-78 | downloading and running an IBASIC | using an external
program controller
FAST_CW 2-183 | transferring marker data in CW transferring data
sweep mode
1-10 Example Programs




Introduction to the Example Programs
Guide to the Example Programs

Table 1-2 Example Programs Listed by Program Name (2 of 6)

Program Name | Page Featured Techniques Programming

Category

FAST_PRT 2-90 | printing quickly to PCLS5 printers controlling hardcopy
(parallel port)

FAULT? 2-84 | finding the effects of fault location making fault
frequency modes on cable location
measurements measurements

FOURPARM? 2-58 | measuring four parameters using a configuring
single sweep measurements

FREQBLNK 2-6 limiting the display of information annotating

GETFILE 2-189 | transferring files from the analyzer to | transferring files
an external controller over the GPIB

GETPLOT 2-74 | reading an HPGL file customizing the

display/using
graphics

GRAPH2 2-70 | drawing customized graphics customizing the

display/using
graphics

GRAPHICS 2-64 | creating customized graphics for the customizing the
screen display/using

graphics

INTDATA 2-180 | transferring data using 16-bit transferring data
integer format

KEYCODES 2-8 reading user input from the front annotating
panel

1. For use with Option 100 (SRL and Fault Location).
2. For use with 8712ES and 8714ES models only.
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Introduction to the Example Programs
Guide to the Example Programs

Table 1-2 Example Programs Listed by Program Name (3 of 6)
Program Name | Page Featured Techniques Programming
Category

lanio.ct controlling the analyzer witha C using the LAN
program over the LAN

LAN SEND!? communicating with a computer with | using the LAN

B an IBASIC program over the LAN
lan serv?! controlling multiple analyzers with a | using the LAN
B Perl script over the LAN

LEARNSTR 2-101 | uploading and downloading saving and recalling
instrument states using the learn instrument states
string

LIMITEST 2-53 performing an automatic pass/fail configuring
test measurements

LIM_FLAT 2-110 | testing for a marker flatness limit using marker limit

tests
LIM_MEAN 2-115 | testing for a marker mean limit using marker limit
tests

LIM_PEAK 2-112 | testing for a marker peak-to-peak using marker limit
ripple limit tests

LOADCALS 2-30 uploading and downloading calibrating
correction arrays

MARKERS 2-167 | transferring data using markers transferring data

MEAS_SRL2 2-159 | finding the effects of connector making SRL
modeling on structural return loss measurements
measurements

1. This program is listed in the LAN Interface User’'s Guide Supplement.
2. For use with Option 100 (SRL and Fault Location).
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Introduction to the Example Programs
Guide to the Example Programs

Table 1-2 Example Programs Listed by Program Name (4 of 6)

Program Name | Page Featured Techniques Programming

Category

MKR_MATH 2-106 | programming marker math functions, | using marker
including statistical, flatness testing, | functions
and filter statistics functions

PASSCTRL 2-92 printing to an GPIB printer using controlling hardcopy
pass control

PORT_SEL! 2-119 | getting the status of the multiport making multiport
test set measurements
using custom graphics customizing the

display/using
graphics

POWERSWP 2-56 | performing a power sweep configuring

measurements

PRINTPLT 2-95 | printing to serial and parallel ports controlling hardcopy

PUTFILE 2-191 | transferring files from an external transferring files
controller to the analyzer over the GPIB

REALDATA 2-177 | transferring data using IEEE 64-bit transferring data
floating-point real format

REFLCAL 2-27 | performing a reflection calibration calibration

REPORT 2-97 | generating and printing a report controlling hardcopy
(parallel port)

SAVERCL 2-103 | saving and recalling instrument saving and recalling
states instrument states
saving and recalling instrument calibrating
calibrations
saving and recalling trace data transferring data

1. For use with compatible multiport test sets, such as the 87075C.

Example Programs
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Introduction to the Example Programs
Guide to the Example Programs

Table 1-2 Example Programs Listed by Program Name (5 of 6)
Program Name | Page Featured Techniques Programming
Category
ScpiDemo.javal sending SCPI commands over the using the LAN
LAN using Java socket programming
SETUP 2-51 | setting up a basic measurement configuring
measurements
using *WAI
SMITHMKR 2-170 | measuring reflection of a filter in transferring data
Smith chart and polar formats
SRL_SRQ2 2-162 | initiating a cable scan and triggering | making SRL
an SRQ on completion measurements
SRQ 2-143 | generating a service request using service
requests
SRQ_INT 2-146 | monitoring the status report from the | using service
analyzer requests
STATS 2-16 using bar codes to configure a test creating and using
bar codes
using graphics customizing the
display/using
graphics
reading and writing trace data transferring data
(built-in subroutines)
TRANCAL 2-25 performing a transmission calibration | calibrating
TRICTRL 2-80 | controlling multiple analyzers with a | using an external
single controller controller
TSET_CAL3 2-128 | recalling test set calibration files making multiport
measurements
calibrating the test set calibrating

1. This program is listed in the LAN interface User's Guide Supplement.
2. For use with Option 100 (SRL and Fault Location).

3. For use with compatible multiport test sets, such as the 87075C.
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Introduction to the Example Programs
Guide to the Example Programs

Table 1-2 Example Programs Listed by Program Name (6 of 6)
Program Name | Page Featured Techniques Programming
Category
TTL_IO 2-193 | monitoring the user TTL bit using TTL input
and output
TWOPCAL! 2-35 performing a guided two-port calibrating
calibration
UPLOAD 2-140 | uploading a program to the analyzer | transferring
programs
USERANOT 2-4 using user-defined annotation annotating
USERBEG 2-196 | creating User BEGIN softkeys creating user
interface items
USERBEG1 2-198 | (default User BEGIN program) creating user
interface items
USERBEG2 2-200 | creating User BEGIN softkeys for | creating user
fast recall of instrument states interface items
USER _BIT 2-202 | reading and writing the user bit creating user
interface items
USERKEYS 2-204 | customizing the softkeys creating user
interface items
USR_FLOC2 2-87 | simplifying fault location making fault
measurements by using the location
User BEGIN key measurements

1. For use with 8712ES and 8714ES models only.
2. For use with Option 100 (SRL and fault location).
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Example Programs Listings
Example Programs

NOTE

NOTE

Example Programs

Most of the example programs listed in this chapter are written in
HP BASIC. They are also compatible with IBASIC (HP Instrument
BASIC). An IBASIC program runs as a controller directly on the
analyzer. It controls the analyzer over an internal interface bus that
operates the same way as the external GPIB interface. For more
information about IBASIC refer to the HP Instrument BASIC User's
Handbook, and the HP Instrument BASIC User’s Guide Supplement.

All of the progams in this book are tested for use with 8712ET/ES and
8714ET/ES analyzers. Programs in this book with comments that refer
to the Agilent 8711 or 8711C model analyzers are compatible with your
8712ET/ES and 8714ET/ES analyzer.

Example Programs on Disk and the Web

All of the programs in this book are included on the Example Programs
Disk, which comes with your analyzer:

ExamplePrograms Disk — DOS Format part number 08714-10003

A LIF version of the Example Programs Disk is available, but is not
shipped with your analyzer:

ExamplePrograms Disk — LIF Format part number 08714-10004

The example programs on the disk that was shipped with your analyzer
may not appear exactly as listed in this book. The programs on the disk
are the most up-to-date versions of each program. Also, check your disk
listings for new programs that may not be listed here.

For the most up-to-date versions of each example program as well as new
programs that may not be listed in this manual or the disk, see Web site
http://www.agilent.com. Use the search function to find Web pages
related to 8712 example programs.
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Annotating

Annotating
USERANOT Using user-defined annotation.

FREQBLNK Concealing sensitive frequency information.

KEYCODES Reading key presses and knob positions from the
analyzer.
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Example Programs Listings
Annotating

USERANOT Example Program

This program demonstrates how to use user-defined x-axis annotation.
With this feature, you can set the analyzer to convert all x-axis
information into a user-defined scale. In this program, the measurement
channel x-axis is modified to display antenna angle in degrees while the
measurement channel x-axis displays antenna height in feet.

IRE-SAVE "USERANOT"

IBASIC program: An example program to draw user-defined annotation
I$Revision: 1.1 $

I$Date: 97/09/02 13:14:22 $

|

| Demonstrate these SCPI commands:

!
DISPlay:ANNotation:CHANnel[1|2]:USER[:STATe] {OFF|0JON|1}
DISPlay:ANNotation:CHANnNel[1|2]:USER:LABel[:DATA] <STRING>

|

I

!

! DISPlay:ANNotation:FREQuency[1|2]:USER[:STATe] {OFF|0JON|1}

! DISPlay:ANNotation:FREQuency[1|2]:USER:STARt #-10000~10000#
! DISPlay:ANNotation:FREQuency[1|2]:USER:STOP #-10000~10000#
! DISPlay:ANNotation:FREQuency[1|2]:USER:SUFFix[:DATA] <STRING>
! DISPlay:ANNotation:FREQuency[1|2]:USER:LABel[:DATA] <STRING>
I

I-

I

I

|

Determine select code (800 for IBASIC, 716 for external computer)

IF POS(SYSTEMS$("SYSTEM ID"),"HP 87") THEN
ASSIGN @Hp8711 TO 800
ELSE
ASSIGN @Hp8711 TO 716
ABORT 7
CLEAR 716
END IF
]
! Preset
OUTPUT @Hp8711;"SYST:PRES; *WAI"
OUTPUT @Hp8711;"SENS2:STAT ON" ! So we can see markers
OUTPUT @Hp8711;"*OPC?"
ENTER @Hp8711;0pc

!
I Set up channel annotation using:

! DISPlay:ANNotation:CHANnel[1|2]:USER[:STATe] {OFF|0JON|1}

! DISPlay:ANNotation:CHANnel[1]2]:USER:LABel[:DATA] <STRING>
|

DISP "Setting up channel annotation..."

OUTPUT @Hp8711;"DISP:ANN:CHAN1:USER:STAT 1"

OUTPUT @Hp8711;"DISP:ANN:CHAN1:USER:LABEL 'Ch 1 Custom Annot: Signal vs.
Antenna angle™

OUTPUT @Hp8711;"DISP:ANN:CHAN2:USER:STAT 1"

OUTPUT @Hp8711;"DISP:ANN:CHAN2:USER:LABEL 'Ch 2 Custom Annot: Signal vs.
Antenna height™

DISP "Setting up channel annotation... Done."

WAIT 3

I

| Set up frequency annotation using:
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DISPlay:ANNotation:FREQuency[1|2]:USER[:STATe] {OFF|O|JON|1}
DISPlay:ANNotation:FREQuency[1|2]:USER:STARt #-10000~10000#

DISPlay:ANNotation:FREQuency[1]|2]:USER:SUFFix[:DATA] <STRING>

!
!
! DISPlay:ANNotation:FREQuency[1|2]:USER:STOP #-10000~10000#
!
I

DISP "Setting up frequency annotation..."
|

OUTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUT
!

OUTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUT
!

@Hp8711;"DISP:ANN:FREQ1:USER:LABEL ‘Antenna Angle™
@Hp8711;"DISP:ANN:FREQ1:USER:STAT 1"
@Hp8711;"DISP:ANN:FREQ1:USER:START -180.0"
@Hp8711;"DISP:ANN:FREQ1:USER:STOP 180.0"
@Hp8711;"DISP:ANN:FREQ1:USER:SUFFIX 'Deg"

@Hp8711;"DISP:ANN:FREQ2:USER:LABEL 'Height™
@Hp8711;"DISP:ANN:FREQ2:USER:STAT 1"
@Hp8711;"DISP:ANN:FREQ2:USER:START 5280.0"
@Hp8711;"DISP:ANN:FREQ2:USER:STOP -1760.0"
@Hp8711;"DISP:ANN:FREQ2:USER:SUFFIX 'Ft"

DISP "Done. Markers will read out using new units!"

OUTPUT
OUTPUT
!

@Hp8711;"CALC1:MARK1 ON"
@Hp8711;"CALC2:MARK1 ON"

LOCAL @Hp8711
!

END

IEnd of this program
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FREQBLNK Example Program

This program demonstrates how to use user-defined x-axis annotation to
conceal (or "blank™) sensitive frequency information.

IRE-SAVE "FREQBLNK"

IBASIC program: An example program to overwrite frequency annotation
I$Revision: 1.2 $

I$Date: 97/09/02 13:17:25 $

|

! Demonstrate using these SCPI commands to blank freq annotation.

!

I DISPlay:ANNotation:FREQuency[1|2]:USER[:STATe] {OFF|0|ON|1}

! DISPlay:ANNotation:FREQuency[1|2]:USER:STARt #-10000~10000#

! DISPlay:ANNotation:FREQuency[1|2]:USER:STOP #-10000~10000#

I DISPlay:ANNotation:FREQuency[1|2]:USER:SUFFix[:DATA] <STRING>
! DISPlay:ANNotation:FREQuency[1|2]:USER:LABel[:DATA] <STRING>
|
I-
|

| Determine select code (800 for IBASIC, 716 for external computer)

260 !

270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620

IF POS(SYSTEMS$("SYSTEM ID"),"HP 87") THEN
ASSIGN @Hp8711 TO 800
ELSE
ASSIGN @Hp8711 TO 716
ABORT 7
CLEAR 716
END IF
|
I Preset
OUTPUT @Hp8711;"SYST:PRES; *WAI"
OUTPUT @Hp8711;"SENS2:STAT ON" | So we can see markers
OUTPUT @Hp8711;"*OPC?"
ENTER @Hp8711;0pc

I
| Set up frequency annotation using:

! DISPlay:ANNotation:FREQuency[1|2]:USER[:STATe] {OFF|O|JON|1}

! DISPlay:ANNotation:FREQuency[1|2]:USER:STARt #-10000~10000#

! DISPlay:ANNotation:FREQuency[1|2]:USER:STOP #-10000~10000#

! DISPlay:ANNotation:FREQuency[1]|2]:USER:SUFFix[:DATA] <STRING>
|

DISP "Setting up frequency annotation..."
|

OUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:LABEL 'Blank™
OUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:STAT 1"
OUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:START 0.0"
OUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:STOP  100.0"
OUTPUT @Hp8711;"DISP:ANN:FREQ1:USER:SUFFIX "

!

OUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:LABEL 'Blank™
OUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:STAT 1"
OUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:START 0.0"
OUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:STOP  100.0"
OUTPUT @Hp8711;"DISP:ANN:FREQ2:USER:SUFFIX "

!

DISP "Done. Markers will read out using new units!"
OUTPUT @Hp8711;"CALC1:MARK1 ON"
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630 OUTPUT @Hp8711;"CALC2:MARK1 ON"

640 !

650 LOCAL @Hp8711

660 !

670 END IEnd of this program
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KEYCODES Example Program

This program will detect any front panel input, determine if it is from a
keystroke or the knob, and display the corresponding keycode or value.
Each key has a unique keycode associated with it. The knob will return
either a positive or negative number depending upon direction of
rotation (clockwise is positive). The program can be exited by pressing

(PRESED).

Lines 1290-1520 are continuously repeated to look for any front panel

activity.

Lines 1370 - 1430 read the key type to determine if the activity came
from a key press or from the knob. Also read is the value "Key_code." If
the activity came from the knob, then the value "Key_code" represents
how far the knob has been turned, and in which direction. If the activity
came from a key stroke, the value represents the key's keycode.

Line 1510 determines if the (PRESET ) key was pressed. If so, the

program exits.
Filename: KEYCODES

!

!

!

! Demonstration of how to read the analyzer's

I front panel keys and knob, as well as external
!

!

!

!

|

PC keyboard, using the SCPI SYST:KEY commands.

This program reads key presses and knob turn
ticks and displays them on the screen.

DIM Msg$[40]
|

!

COM /Sys_state/ @Hp87xx,Scode
! Identify 1/O Port

CALL Iden_port

!

!
I Clear the key queue to ignore

! previous key presses.
OUTPUT @Hp87xx;"SYST:KEY:QUE:CLE"
|

! Tumn on the key queue off to limit

I maximum que size to one.

OUTPUT @Hp87xx;"SYST:KEY:QUE OFF"
]

ivlsg$:"'Press keys or turn knob. PRESET ends."

OUTPUT @Hp87xx;"DISP:ANN:MESS:DATA ";Msg$
!

LOOP

I Query device status condition register
OUTPUT @Hp87xx;"STAT:DEV:COND?"
ENTER @Hp87xx;Dev_cond
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I Check the bit that indicates a key press.
IF BIT(Dev_cond,0)=1 THEN
! Read the key type first
OUTPUT @Hp87xx;"SYST:KEY:TYPE?"
ENTER @Hp87xx;Key_type$
! Read the key code last.
I This removes it from the queue
OUTPUT @Hp87xx;"SYST:KEY?"
ENTER @Hp87xx;Key_code
DISP "Keycode ";Key code;" Type ";Key_type$;
! See how many more keys are in the queue
OUTPUT @Hp87xx;"SYST:KEY:QUEUE:COUNT?'
ENTER @Hp87xx;Key_count
DISP ". Keys in queue:";Key_count
END IF
|
! Stop looping if the PRESET key was pressed.
EXIT IF Key_code=56 AND Key_type$="KEY"
END LOOP
DISP "The end."
OUTPUT @Hp87xx;"DISP:ANN:MESS:DATA 'The End."
END
|

1
! Iden_port: Identify io port to use.

! Description: This routines sets up the I/O port address for

! the SCPI interface. For "HP 87xx" instruments,

! the address assigned to @Hp87xx = 800 otherwise,
! 716.

SUB Iden_port
COM /Sys_state/ @Hp87xx,Scode

IF POS(SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGN @Hp87xx TO 800
Scode=8
ELSE
ASSIGN @Hp87xx TO 716
Scode=7
END IF

!
SUBEND !lden_port
!
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Creating and Using Bar Codes

You may use bar code readers to simplify your measurement setups. The
HPKW-1220 KeyWand scanner or compatible bar code scanner will work
with the analyzer. Connect your bar code scanner to the DIN keyboard
connector. You may connect a keyboard or other DIN key input device in
parallel with the bar code scanner. The bar code scanner will work in
place of, or in addition to, your keyboard.

The INPUT statement is used to read the bar code from the scanner.
When the input statement is encountered, the program will wait until
the user has completed an input. The input is completed whenever a
carriage return is received from the keyboard or a bar code has been
successfully scanned by the bar code scanner. The following three
programs, designed to run on the analyzer’s internal IBASIC controller,
demonstrate the use of bar code scanner applications as well as other
useful applications. While a bar code scanner is useful in demonstrating
these programs, it is not required.

BARCODE This program demonstrates basic bar code scanning to
select one of three filter setups depending upon what is
scanned. RF stimulus is set and response limits are
read, set and tested for each device. Depending upon
the result, the program prints “PASS” or “FAIL" on the
CRT. Most useful in this program is a subprogram to
draw a representation of an analyzer on the CRT. This
code can be re-used in any user application that
requires a guided setup. The analyzer image (and DUT
image) can be scaled to any size, and can be offset in
the X or Y axis as required. This is an excellent
program to familiarize yourself with graphic routines
using IBASIC graphics commands. Although most of
the other example programs can be used on an external
computer, this program is intended to be used in the
analyzer’s internal IBASIC environment only.
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STATS This program performs a reflection calibration. The
calibration is full band (performed over the
instrument’s preset source settings). This example also
demonstrates the detection of front panel key presses,
the use of softkeys, and the use of the *OPC? command.
The STATS program also illustrates the use of the
built-in, high-speed subprograms available in the
analyzer.

DATALOG This program uploads and downloads correction
arrays. The data transfer is performed in the 16-bit
integer format. The arrays must be dimensioned
properly for both the number of data points and the
format of the data being transferred.

These three programs use DIAG:PRES:SERYV to preset the analyzer,
rather than SYST:PRES This is because the preset power level can be
user defined, and the normal preset command will not guarantee a

0 dBm level. This service command will force the power level to be set to
0 dBm. Failure to use DIAG:PRES:SERYV will prevent proper operation of
these programs.
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BARCODE Example Program

10 !
20 !
30 !IBASIC program: BARCODE - Using barcode reader
40 !For 871xC and 871xE

|

60 ! This IBASIC program was written for a barcode

70 !reader, but it is not required. Sets the 871x’s

80 ! state depending on model # of DUT being measured.
90 ! Expects to see BARCODE with the following format:
100 ! Model Number (6 char), space, Serial Number (5 char)
110 !Valid Models: BPF175, BPF200, SAW134

120 !'REV C.03.02 981009.JVV Fixed limit fail problem
130 !

140 !
150 !
160 COM /Hpib/ @Rfna

170 COM /Scale/ Sc,INTEGER X,Y

180 DIM Name$[50],Stat$[50],Scan$[90],Lim$(1:3,1:5)[30], Test$(0:1)[4]
190 INTEGER Tab,Fail_flg,G(1:4)

200 !

210 Init:!

220 Test$(0)="PASS”

230 Test$(1)="FAIL"

240 ASSIGN @Rfna TO 800

250 Sc=1 ! Scales the 871x drawing and DUT

260 X=3 I Starting X posn of 871x plot

270 Y=44 ey

280 Tab=38 ! Tab position for text

290 OUTPUT @Rfna;"SYST:PRES;*OPC?” Preset

300 ENTER @Rfna;Opc

310 OUTPUT @Rfna;"SOUR:POW 0" !Set power if needed

320 OUTPUT @Rfna;"DISP:PROG UPP”

330 GINIT

340 GCLEAR

350 GESCAPE 1,3;G(*)

360 WINDOW G(1),G(3),G6(2),G(4)

370 OUTPUT @Rfna;"SENS1:STAT OFF;:SENS2:STAT ON”

380 OUTPUT @Rfna;"SENS2:CORR:CSET DEF; *WAI"

390 OUTPUT @Rfna;"DISP:WIND2:TRAC:Y:RPOS 9"

400 WAIT .1

410 OUTPUT @Rfna;"ABOR;:INIT:CONT OFF”

420 Setup: !

430 BEEP 500,.1

440 INPUT “Enter Operator's Name:”,Name$

450 BEEP 3000,.03

460 INPUT “Enter Station Number:”,Stat$

470 BEEP 3000,.03

480 OUTPUT @Rfna;"SYST:DATE?”

490 ENTER @Rfna;Year,Month,Day

500 CALL Draw_na ! Draw HP871x

510 Box(418,44,212,163) ! Draw text box

520 PRINT TABXY(Tab,3);"Oper: “;Name$[1,15]

530 PRINT TABXY(Tab,4);"Station: “:Stat$[1,11]

540 PRINT TABXY(Tab,5);"Date: “;Year;Month;Day

550 Meas_dev: !

560 LOOP

570  CALL Draw_dut(1)
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580 CALL Scan_dut(Scan$,Cent$,Span$,Loss$,Lim$(*))

590 PRINT TABXY(Tab,7);"Model: “&Scan$[1,6]

600 PRINT TABXY(Tab,8);"Serial: “&Scan$[8,12]

610 GOSUB Set_stim

620 DISP “MEASURING THE DEVICE”

630 OUTPUT @Rfna;"*CLS”

640 OUTPUT @Rfna;"ABOR;:INIT2:CONT OFF;:INIT2;*OPC?”
650 ENTER @Rfna;Opc ! wait for end of sweep

660 OUTPUT @Rfna;"CALC2:MARK1 ON;MARK:FUNC MAX”"
670 OUTPUT @Rfna;"CALC2:MARK1:Y?"

680 ENTER @Rfna;Loss

690 OUTPUT @Rfna;"STAT:QUES:LIM:COND?”

700 ENTER @Rfna;Fail_flg

710 Disp_result: !

720  PRINT TABXY(Tab,9);"Loss (dB): “;Loss

730  Fail_flg=BIT(Fail_flg,1) ! Bit 1 is for Ch2

740 IF Fail_flg THEN BEEP 2100,.5

750 Label(Test$(Fail_flg),78,58,22,5,0,1)

760 Continue: !

770  CALL Draw_dut(0)

780 BEEP 300,.05

790 INPUT “Disconnect DUT. Measure another? (Y/n)",Ans$
800 EXIT IF UPC$(Ans$[1,1])="N"

810 Label(Test$(Fail_flg),78,58,22,5,0,0)

820 END LOOP

830 OUTPUT @Rfna;”"ABOR;:INIT:CONT ON”"

840 STOP

850 !

860 Set_stim: ! Set Freqgs and Limit lines

870 OUTPUT @Rfna;"DISP:ANN:FREQ:MODE CSPAN”

880 OUTPUT @Rfna;"SENS:FREQ:CENT “&Cent$&” MHZ;SPAN “&Span$&” MHZ”
890 OUTPUT @Rfna;"DISP:WIND2:TRAC:Y:RLEV “;-PROUND(VAL(Loss$),1);"DB”
900 FORI=1TO 3 !SET LIMIT LINES

910 OUTPUT @Rfna;"CALC2:LIM:SEGM"&VALS$(1)&":TYPE “&Lim$(l,1)&";STAT ON"
920 OUTPUT @Rfna;"CALC2:LIM:SEGM"&VALS$(1)&":FREQ:STAR “&Lim$(l,2)&” MHZ;STOP
“&Lim$(1,3)&” MHZ"

930 OUTPUT @Rfna;"CALC2:LIM:SEGM"&VAL$(1)&":AMPL:STAR “&Lim$(1,4)&" ;STOP
“&LIim%(1,5)

940 NEXT I

950 OUTPUT @Rfna;"CALC2:LIM:DISP ON;STAT ON”

960 RETURN

970 END

980 ! ##H SUBPROGRAMS ##H#HHHHHHE

990 !

1000 Draw_na:SUB Draw_na

1010 ! This draws HP 871x at origin X,Y

1020 Box(144,62,287,125) ! Frame

1030 Box(144,62,289,127)

1040 Box(78,62,112,90) !CRT

1050 Box(78,62,114,94)

1060 FOR [=25TO 102 STEP 11! Keys

1070 Box(146,1,9,6)

1080 NEXTI

1090 Box(178,110,9,9) !BEGIN

1100 Box(234,110,65,15) ! Drive

1110 Box(234,110,47,5)

1120 Circle(228,75,12) ! Knob

1130 Circle(187,19,7) ! Out

1140 Circle(256,19,7) !lin

1150 Box(10,25,4,12) ! Switch
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1160 Circle(10,41,3)

1170 Label(*RF OUT”,187,35,8,5,0,1)

1180 Label(“RF IN",256,35,8,5,0,1)

1190 SUBEND

1200 !

1210 Draw_dut:SUB Draw_dut(INTEGER Pen)

1220 ! This connects DUT to HP 871x

1230 PEN Pen

1240 Connect(187,19,200,-25,0)

1250 Box(221,-25,44,19)

1260 Connect(256,19,243,-25,0)

1270 PEN1

1280 SUBEND

1290 !

1300 Scan_dut:SUB Scan_dut(Scan$,Cent$,Span$,Loss$,Lim$(*))
1310 LOOP

1320 Invalid=0

1330 Scan$="BPF175 12345"! Default model/serial

1340 BEEP 500,.05

1350 INPUT “Connect and scan the Device.”,Scan$ ! SCAN BARCODE HERE
1360 IF LEN(Scan$)<12 THEN ! Valid device needs 12 char.

1370 Invalid=1

1380 ELSE

1390 Model$=Scan$[1,6]

1400 SELECT UPC$(TRIM$(Model$))
1410 CASE “BPF175","BPF177”
1420 RESTORE F1

1430 CASE “BPF200”

1440 RESTORE F2

1450 CASE “SAW134”

1460 RESTORE F3

1470 CASE ELSE

1480 Invalid=1

1490 END SELECT

1500 END IF

1510 EXIT IF NOT Invalid

1520 DISP Scan$;” <<--is INVALID! Try again.”
1530 BEEP 1500,.2

1540 WAIT 1

1550 END LOOP

1560 BEEP 3000,.03

1570 READ Cent$,Span$,Loss$,Lim$(*)

1580 !Limitlines format: Center, Span, Loss, (LIM TYPE, STRT, STP, STRTdB,
STPdB)

1590 F1: DATA 175,250,2 !175 MHz BPF

1600 DATA “LMIN”, 160,190,-5,-5

1610 DATA “LMAX”, 100,135,-45,-9

1620 DATA “LMAX”, 215,245,-7,-30

1630 F2: DATA 200,100,1 !200 MHz BPF

1640 DATA “LMIN”, 196,204,-3,-3

1650 DATA “LMAX”, 180,190,-40,-10

1660 DATA “LMAX”, 210,220,-10,-40

1670 F3: DATA 134,40,22 ! 134 MHz SAW BPF
1680 DATA “LMIN”, 128,140,-27,-27

1690 DATA “LMAX”, 123,125,-65,-30

1700 DATA “LMAX”, 143,145,-30,-65

1710 SUBEND

1720 !

1730 Box:SUB Box(Xpos,Ypos,Xsize,Ysize)

1740 COM /Scale/ Sc,INTEGER X,Y
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1750 MOVE X+(Xpos-Xsize/2)*Sc,Y+(Ypos-Ysize/2)*Sc
1760 RECTANGLE Xsize*Sc,Ysize*Sc
1770 SUBEND

1780 !

1790 Circle:SUB Circle(Xpos,Ypos,Radius)
1800 COM /Scale/ Sc,INTEGER X,Y
1810 MOVE X+Xpos*Sc,Y+Ypos*Sc
1820 POLYGON Radius*Sc,16,16

1830 SUBEND

1840 !

1850 Connect:SUB Connect(X1,Y1,X2,Y2,How)
1860 COM /Scale/ Sc,INTEGER X,Y
1870 MOVE X+X1*Sc,Y+Y1*Sc

1880 SELECT How

1890 CASE1 !..diagonal

1900 DRAW X+X2*Sc,Y+Y2*Sc

1910 CASEO

1920 DRAW X+X1*Sc,Y+Y2*Sc

1930 DRAW X+X2*Sc,Y+Y2*Sc

1940 CASE -1

1950 DRAW X+X2*Sc,Y+Y1*Sc

1960 DRAW X+X2*Sc,Y+Y2*Sc

1970 END SELECT

1980 SUBEND

1990 !

2000 Label:SUB Label(Text$,Xpos,Ypos,Size,Lorg,Ldr,Pen)
2010 COM /Scale/ Sc,INTEGER XY
2020 LORG Lorg

2030 LDIR Ldr

2040 CSIZE Size*Sc,.55

2050 MOVE X+Xpos*Sc,Y+Ypos*Sc
2060 PEN Pen

2070 LABEL Text$

2080 PEN1
2090 SUBEND
2100 !

2110 Amp:SUB Amp(Xpos,Ypos,Size) ! Draws > Triangle
2120 COM /Scale/ Sc,INTEGER X,Y

2130 MOVE X+(Xpos+Size/2)*Sc,Y+Ypos*Sc

2140 POLYGON Size*Sc,3,3

2150 SUBEND
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STATS Example Program

10 !

20 !

30 !IBASIC program: STATS - Collects statistics.

40 !

50 ! This HP 8711 IBASIC program uses a barcode reader
60 ! but it can be bypassed by simply pressing ENTER.

70 ! Displays running average of selected BPF passbands.
80 !Finds linear avg of log data (ie Avg of 1dB & 5dB=3)
90 ! Expects to see BARCODE with the following format:
100 ! Model Number (6char), space, Serial Number (5char)
110 !Valid Models: BPF175, BPF200, SAW134

120 ! For 871xC/E and 8730A only

130 !'REV C.01.00 961009.JVV

140 !

150 !

160 !

170 Init: !

180 COM /Hpib/ @Rfna

190 COM Csub_loaded

200 DIM A(1:1601),M(1:1601)

210 INTEGER Points,N,l,Chan

220 Points=201 ! # of trace points

230 Chan=2

240 ASSIGN @Rfna TO 800

250 IF NOT Csub_loaded THEN

260 LOADSUB Read_fdata FROM “XFER:MEM 0,0”

270 LOADSUB Write_fmem FROM “XFER:MEM 0,0”
280 Csub_loaded=1

290 ENDIF

300 OUTPUT @Rfna;"DIAG:PRES:SERV;*OPC?”

310 ENTER @Rfna;Opc

320 OUTPUT @Rfna;"DISP:PROG UPP”

330 GINIT

340 GCLEAR

350 OUTPUT @Rfna;"DISP:ANN:MESS:STAT 0”

360 OUTPUT @Rfna;"SENS1:STAT OFF;:SENS2:STAT ON"
370 OUTPUT @Rfna;"SENS2:SWE:POIN “;Points ! points
380 OUTPUT @Rfna;"DISP:WIND2:TRAC:Y:RPOS 9;PDIV 1 DB;*OPC?"
390 ENTER @Rfna;Opc

400 N=0

410 Setup: !

420 LOOP

430 GOSUB Scan_next

440 ! Softkey titles formatted for 871x usage

450 ONKEY 1 LABEL “ AVER THIS DATA” GOSUB Avg_this
460 ON KEY 3 LABEL “SCAN ANOTHER” GOSUB Scan_next
470 ONKEY 5 LABEL “DONE” GOSUB Exit

480 LOOP

490 DISP “SELECT A SOFTKEY.”

500 WAIT 1

510 DISP

520 WAIT .3

530 END LOOP

540 END LOOP

550 !

560 Exit: !

570 CLEAR SCREEN
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580 DISP “PROGRAM PAUSED”

590 LOCAL @Rfna

600 PAUSE

610 RETURN

620 !

630 Scan_next: !

640 LOOP

650  Scan_dut(Model$,Serial$,Cent$,Span$,Loss$)

660 IF Model$="ABORT” THEN GOTO Exit

670 IF NOT N THEN Curr_model$=Model$

680 EXIT IF Model$=Curr_model$

690 DISP “Inconsistent Model #, Try again!”

700 BEEP 2100,.1

710 WAIT1

720 END LOOP

730 CLEAR SCREEN

740 PRINT TABXY(1,4);"Device currently under test:”

750 PRINT “Model # “;Model$;” Serial # “;Serial$

760 PRINT TABXY(1,6);"# Avg'd:";N

770 PRINT TABXY(1,7);"Status of Serial # “&Serial$&”: MEASURING “
780 GOSUB Set_stim

790 RETURN

800 !

810 Avg_this: !

820 PRINT TABXY(1,7);"Status of Serial # “&Serial$&": READING DATA"
830 Read_fdata(Chan,A(*))

840 N=N+1

850 PRINT TABXY(1,7);"Status of Serial # “&Serial$&": AVERAGING *
860 IF N=1 THEN

870 MAT M=A

880 OUTPUT @Rfna;"TRAC CH2SMEM,CH2SDATA;*WAI"

890 OUTPUT @Rfna;"CALC2:MATH (IMPL);:DISP:WIND2:TRAC1 ON;TRAC2
ON;*WAI”

900 OUTPUT @Rfna;"ABOR;:INIT2:CONT ON;*WAI"

910 ELSE

920 FOR I=1 TO Points

930 M(1)=(N-1)/N*M(1)+A(I)/N

940 NEXT |

950 END IF

960 PRINT TABXY(1,6);"# Averaged:”;N

970 PRINT TABXY(1,7);"Status of Serial # “&Serial$&™: WRITING DATA”
980 Write_fmem(Chan,M(*))

990 PRINT TABXY(1,7);"Status of Serial # “&Serial$&": AVG COMPLETE”"
1000 GOSUB Scan_next

1010 RETURN

1020 !

1030 Set_stim:! Set Fregs

1040 OUTPUT @Rfna;"DISP:ANN:FREQ:MODE CSPAN"

1050 OUTPUT @Rfna;"SENS:FREQ:CENT “&Cent$&” MHZ;SPAN “&Span$&” MHZ"
1060 OUTPUT @Rfna;"DISP:WIND2:TRAC:Y:RLEV -"&Loss$&” DB;*OPC?”
1070 ENTER @Rfna;Opc

1080 RETURN

1090 !

1100 END

1110 !

1120 ! s SUBPROGRAMS it

1130 !

1140 Scan_dut:SUB Scan_dut(Model$,Serial$,Cent$,Span$,Loss$)

1150 ALLOCATE Scan$[80]

1160 LOOP
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1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
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Invalid=0
Scan$="ABORT"
Scan$="BPF175 12345" ####### These 3 lines for demo only
S$=VALS(RND*1.E+9) #HHH#### Generates random S/N
Scan$[8,12]=S$[3,7] ####### Delete all to enable abort.
BEEP 500,.05
INPUT “Connect & scan DUT or leave blank to exit.”,Scan$ |ISCAN BARCODE
IF LEN(Scan$)<12 THEN ! Valid device needs 12 char.
Invalid=1
ELSE
Model$=Scan$[1,6]
SELECT UPC$(TRIM$(Model$))
CASE “BPF175","BPF177”
RESTORE F1
CASE “BPF200”
RESTORE F2
CASE “SAW134”
RESTORE F3
CASE ELSE
Invalid=1
END SELECT
END IF
EXIT IF NOT Invalid
IF POS(UPC$(Scan$),”ABORT”) THEN
Model$="ABORT"
SUBEXIT
END IF
DISP Scan$;” <<--is INVALID! Try again.”
BEEP 1500,.2
WAIT 1
END LOOP
BEEP 3000,.03
Serial$=Scan$[8,12]
READ Cent$,Span$,Loss$ ! Data format: Center, Span, Nom Loss

1510 F1: DATA 175,50,2 ! 175 MHz BPF

1520 F2: DATA 200,12,1 ! 200 MHz BPF

1530 F3: DATA 134,15,22 ! 134 MHz SAW BPF
1540 SUBEND
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DATALOG Example Program

1000 !
1010!
1020 ! IBASIC program: DATALOG - Logs trace data

1030'!

1040 ! This HP 8711 IBASIC program uses a barcode reader
1050 ! but it can be bypassed by simply pressing ENTER.
1060 ! Stores ASCII trace data in internal NonVol memory
1070 ! until full, then copies stored files to floppy.

1080 ! Expects to see BARCODE with the following format:
1090 ! Model Number (6char), space, Serial Number (5char)
1100 ! Valid Models: BPF175, BPF200, SAW134

1110 ! For 871xC/E and 8730A only

1120 ! REV C.01.00 961009.JVV

1130!
1140!
1150!
1160 Init: !

1170!

1180!

1190 ! Make @Hp87xx common to all subroutines
1200 COM /Sys_state/ @Hp87xx,Scode

1210! Identify the computer we are running on
1220! and assign the i/o port address to @Hp87xx
1230 CALL Iden_port

1240'!

1250!

Example Programs Listings
Creating and Using Bar Codes

1260 OUTPUT @Hp87xx;"DIAG:PRES:SERV;*OPC?"! Presets even 8730 to 871xC

state

1270 ENTER @Hp87xx;0pc

1280 OUTPUT @Hp87xx;"DISP:PROG UPP”

1290 GINIT

1300 GCLEAR

1310 GOSUB Warning ! Warning may be deleted if desired
1320 OUTPUT @Hp87xx;"DISP:ANN:MESS:STAT 0”

1330 OUTPUT @Hp87xx;"SENS1:STAT OFF;:SENS2:STAT ON”"
1340 OUTPUT @Hp87xx;"SENS2:SWE:POIN 201" 201 points
1350 OUTPUT @Hp87xx;"DISP:WIND2:TRAC:Y:RPOS 9”
1360 OUTPUT @Hp87xx;"MMEM:MSIS ‘MEM:"

1370 OUTPUT @Hp87xx;"MMEM:INIT ‘MEM:’,DOS”

1380 OUTPUT @Hp87xx;"MMEM:STOR:STAT:IST OFF;CORR OFF;TRAC OFF;*OPC?”

1390 ENTER @Hp87xx;0pc

1400 Setup: !

1410 LOOP

1420 GOSUB Scan_next

1430 ! Softkey titles designed for 871x format

1440 ON KEY 1 LABEL “STORE THIS DATA” GOSUB Stor_mem
1450 ONKEY 2 LABEL “TRANSFER TO FLOPPY” CALL Store_disk
1460 ONKEY 3 LABEL “SCAN  ANOTHER” GOSUB Scan_next
1470 ON KEY 5 LABEL “DONE” GOSUB Exit

1480 LOOP

1490 DISP “SELECT A SOFTKEY”

1500 WAIT 1

1510 DISP

1520 WAIT .3

1530 END LOOP

1540 END LOOP

1550 !

Example Programs
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1560 Exit: !

1570 Store_disk

1580 CLEAR SCREEN

1590 DISP “PROGRAM PAUSED”

1600 LOCAL @Hp87xx

1610 PAUSE

1620 RETURN

1630!

1640 Scan_next: !

1650 Scan_dut(Model$,Serial$,Cent$,Span$,Loss$)

1660 IF Model$="ABORT” THEN GOTO Exit

1670 CLEAR SCREEN

1680 PRINT TABXY(1,3);"Device currently under test:”

1690 PRINT

1700 PRINT “Model # “;Model$;” Serial # “;Serial$

1710 PRINT TABXY(1,7);"Status of Serial # “&Serial$&”: MEASURING  “
1720 GOSUB Set_stim

1730 RETURN

1740!

1750 Stor_mem: !

1760 PRINT TABXY(1,7);"Status of Serial # “&Serial$&”: STORING TO RAM”
1770 Store_ram(Model$,Serial$)

1780 PRINT TABXY(1,7);"Status of Serial # “&Serial$&”: STORING DONE *“
1790 GOSUB Scan_next

1800 RETURN

1810!

1820 Set_stim: ! Set Freqgs

1830 OUTPUT @Hp87xx;"DISP:ANN:FREQ:MODE CSPAN"

1840 OUTPUT @Hp87xx;"SENS:FREQ:CENT “&Cent$&” MHZ;SPAN “&Span$&” MHZ"
1850 OUTPUT @Hp87xx;"DISP:WIND2:TRAC:Y:RLEV -"&Loss$&” DB;*OPC?”
1860 ENTER @Hp87xx;0pc

1870 RETURN

1880 !

1890 Warning: !

1900 BEEP 3000,.3

1910 PRINT TABXY(15,4);"WARNING!”

1920 PRINT “This program will initialize the INTERNAL memory.”

1930 PRINT “All internally saved files will be lost!”

1940 PRINT

1950 PRINT “Do you wish to continue? (y/N)”

1960 INPUT “Continue?”,Ans$

1970 CLEAR SCREEN

1980 IF UPC$(Ans$[1,1])="Y” THEN RETURN

1990 END

2000'!

2010 ! #a#tHH#H SUBPROGRAMS  ##H#H###HHH

2020'!

2030 Scan_dut:SUB Scan_dut(Model$,Serial$,Cent$,Span$,Loss$)
2040 ALLOCATE Scan$[80]

2050 LOOP

2060 Invalid=0

2070 Scan$="ABORT"

2080 Scan$="BPF175 12345"####### These 3 lines for demo only
2090 S$=VAL$(RND*1.E+9)!###H### Generates random S/N

2100 Scan$[8,12]=S$[3, 7]\##H##### Delete all to enable abort.

2110 BEEP 500,.05

2120 INPUT “Connect & scan DUT or leave blank to exit.”,Scan$!SCAN
BARCODE
2130 IF LEN(Scan$)<12 THEN ! Valid device needs 12 char.
2140 Invalid=1
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2150 ELSE

2160 Model$=Scan$[1,6]

2170 SELECT UPC$(TRIM$(Model$))
2180 CASE “BPF175","BPF177"
2190 RESTORE F1

2200 CASE “BPF200”

2210 RESTORE F2

2220 CASE “SAW134”

2230 RESTORE F3

2240 CASE ELSE

2250 Invalid=1

2260 END SELECT

2270 END IF

2280 EXIT IF NOT Invalid

2290 IF POS(UPC$(Scan$),”ABORT") THEN
2300 Model$="ABORT"

2310 SUBEXIT

2320 END IF

2330 DISP Scan$;” <<--is INVALID! Try again.”
2340 BEEP 1500,.2

2350 WAIT 1

2360 END LOOP

2370 BEEP 3000,.03

2380  Serial$=Scan$[8,12]

2390 READ Cent$,Span$,Loss$

2400 ! Data format: Center, Span, Loss

2410 F1: DATA 175,300,2 !175 MHz BPF

2420 F2: DATA 200,100,1 !200 MHz BPF

2430 F3: DATA 134,30,22 ! 134 MHz SAW BPF
2440 SUBEND

2450!

2460 SUB Store_ram(Model$,Serial$)

2470 COM /Sys_state/ @Hp87xx,Scode

2480  Id$=Model$[3,4]&"_"&Serial$! 2 unique chars + Ser
2490 ALLOCATE Err3[80]

2500 DISABLE

2510 REPEAT

2520 OUTPUT @Hp87xx;"*CLS”

2530 OUTPUT @Hp87xx;"MMEM:MSIS ‘MEM:™
2540 OUTPUT @Hp87xx;"MMEM:STOR:TRAC CH2FDATA,"&Id$&";*WAI"
2550 OUTPUT @Hp87xx;"SYST:ERR?”

2560 ENTER @Hp87xx;Err$

2570 SELECT VAL(Err$)

2580 CASE 0! No Problem

2590 CASE -254! Internal Mem full

2600 CALL Store_disk

2610 CASE -257! dupl file name

2620 OUTPUT @Hp87xx;"MMEM:DEL “&Id$&™;*WAI" [ERASE OLD
2630 CASE ELSE

2640 BEEP 2000,.5

2650 DISP Err$;

2660 INPUT “ Fix, Press ENTER”,Ans$

2670 END SELECT

2680  UNTIL VAL(Err$)=0

2690 ENABLE

2700 SUBEND

2710!

2720 SUB Store_disk

2730 COM /Sys_state/ @Hp87xx,Scode
2740  ALLOCATE Err$[80]
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2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870!

Example Programs Listings
Creating and Using Bar Codes

BEEP 700,.1
DISP “Standby: Transferring internal files to disk.”
LOOP
OUTPUT @Hp87xx;"*CLS”
OUTPUT @Hp87xx;"MMEM:COPY “*.* ‘INT:";*WAI"
OUTPUT @Hp87xx;"SYST:ERR?”
ENTER @Hp87xx;Err$
EXIT IF NOT VAL(Err$)
GOSUB Trap_err
END LOOP
OUTPUT @Hp87xx;"MMEM:MSIS ‘MEM:";DEL *.*”
SUBEXIT

2880 Trap_err: !

2890
2900
2910
2920
2930
2940
2950
2960
2970!
2980

IF VAL(Err$)=-250 THEN SUBEXIT! no file to xfer
BEEP 2000,.5
CLEAR SCREEN
PRINT TABXY(1,4);"DISK ERROR DETECTED”
PRINT “*** “QErr$&” ***"
INPUT “Fix above problem, then press ENTER”,Ans$
CLEAR SCREEN

SUBEND

SUB Iden_port

2990 Iden_port: !Identify IO port to use

3000
3010
3020
3030
3040
3050
3060
3070
3080
3090

COM /Sys_state/ @Hp87xx,Scode
I

IF POS(SYSTEMS$(“SYSTEM ID"),"HP 87")<>0 THEN
ASSIGN @Hp87xx TO 800
Scode=8

ELSE
ASSIGN @Hp87xx TO 716
Scode=7

END IF

SUBEND! Iden_port
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Calibrating

TRANCAL

REFLCAL

LOADCALS

CALKIT

TWOPCAL

KIT_THRU

This program performs a transmission calibration. The
calibration is user defined (performed over the
instrument’s current source settings). This example
also demonstrates the use of the *OPC? command.

This program performs a reflection calibration. The
calibration is full band (performed over the
instrument's preset source settings). This example also
demonstrates the detection of front panel key presses,
the use of softkeys, and the use of the *OPC? command.

This program demonstrates uploading and
downloading correction arrays. The data transfer is
performed in the 16-bit integer format. The arrays
must be dimensioned properly for both the number of
data points and the format of the data being
transferred.

This example is not a program. It is an example of an
instrument state file, used for downloading an
instrument state. This type of file enables the user to
calibrate the analyzer for use with connector types that
are not in the firmware. See the User's Guide for more
information on writing and editing your own cal kit file.

This program configures the analyzer to perform a
two-port calibration.

This IBASIC program requires an 8712ET/ES or
8714ET/ES analyzer. The program develops the
measurements needed to characterize the loss and
delay of a through standard. This information can be
stored into a user-defined calibration kit.
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MPCKIT

SIMCAL

This IBASIC program requires an 8712ET/ES or
8714ET/ES analyzer connected to a multiport test set.
The program demonstrates how to create and assign
user-defined male and female calibration kits with
non-zero length throughs to each of four ports on the
multiport test set.

This program demonstrates how to create 2-port
error-correction arrays from measurements of the raw
(uncorrected) calibration standards when using the
analyzer’'s simcal command.
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1000
1010
1020
1030
1040
1050
1060
1070

Example Programs Listings
Calibrating

TRANCAL Example Program

This program demonstrates a transmission calibration performed over
user-defined source settings (frequency range, power, and number of
points). The operation complete query (*OPC?) is used at each step in the
process to make sure the steps are taken in the correct order. More
information on calibration is available in the User's Guide.

! Filename: TRANCAL

!

! Guide user through a transmission cal.
!

!

COM /Sys_state/ @Hp87xx,Scode

! Identify I/O Port

CALL Iden_port

1080 !

1090
1100
1110
1120

!

I Configure the analyzer to measure transmission

! on channel 1.

OUTPUT @Hp87xx;"SENS1:FUNC 'XFR:POW:RAT 2,0DET NBAN;*WAI"

1130 !

1140
1150

! Select a calibration kit type.
OUTPUT @Hp87xx;"SENS:CORR:COLL:CKIT 'COAX,7MM,TYPE-N,50,FEMALE"

1160 !

1170
1180
1190
1200

I Select a transmission calibration for the current
I analyzer settings. The "IST:OFF" ensures that
! the current settings will be used.

1210 !

1220
1230
1240
1250
1260

OUTPUT @Hp87xx;"SENS1:CORR:COLL:IST OFF;METH TRAN1"
! Prompt the operator to make a through

! connection.

DISP "Connect THRU - Press Continue"

PAUSE

DISP "Measuring THRU"

1270 !

1280
1290

! Analyzer measures the through.
OUTPUT @Hp87xx;"SENS1:CORR:COLL STANZ1;*OPC?"

1300 !

1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480

! Wait until the measurement is complete.
ENTER @Hp87xx;0pc
DISP "Calculating Error Coefficients"

Tell the analyzer to calculate the

error coefficients after the measurement

is made, and then save for use during

subsequent transmission measurements.

Note that this is not the same as using

the SAVE RECALL key functionality.

OUTPUT @Hp87xx;"SENS1:CORR:COLL:SAVE;*OPC?"

! Wait for the calculations and save to be
I completed.

ENTER @Hp87xx;0pc
DISP "User Defined TRANSMISSION CAL COMPLETED!"
END
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1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
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1
! Iden_port: Identify io port to use.
! Description: This routines sets up the I/O port address for

! the SCPI interface. For "HP 87xx" instruments,

! the address assigned to @Hp87xx = 800 otherwise,
! 716.

SuB Iden_port
COM /Sys_state/ @Hp87xx,Scode

IF POS(SYSTEM$("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGN @Hp87xx TO 800
Scode=8
ELSE
ASSIGN @Hp87xx TO 716
Scode=7
END IF

!
SUBEND !lden_port
!
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
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REFLCAL Example Program

This program demonstrates a reflection calibration performed over the
preset source settings (frequency range, power, and number of points).
The operation-complete query (*OPC?) is used at each step in the process
to make sure the steps are taken in the correct order. More information
on calibration is available in the User's Guide.

IFilename: REFLCAL
1

| Guide user through a reflection cal.
|

DIM Msg$[50]
|

COM /Sys_state/ @Hp87xx,Scode,Internal
! Identify 1/O Port

CALL Iden_port

!

!

! Configure the analyzer to measure

! reflection on channel 1.

OUTPUT @Hp87xx;"SENS1:FUNC 'XFR:POW:RAT 1,05DET NBAN;*WAI"
|

| Select Calibration Kit for 50 ohm instruments.
OUTPUT @Hp87xx;"SENS:CORR:COLL:CKIT 'COAX,7MM,TYPE-N,50,FEMALE"

Select Calibration Kit for 75 ohm instruments.

(Comment out the 50 ohm line above and uncomment the line

below.)

OUTPUT @Hp87xx;"SENS:CORR:COLL:CKIT 'COAX,7MM,TYPE-N,75,FEMALE"

Select a reflection calibration for the current

analyzer settings. The "IST:OFF" ensures that
! current settings will be used.
OUTPUT @Hp87xx;"SENS1:CORR:COLL:IST OFF;METH REFL3"
!

! Prompt the operator to connect an open.
Msg$="Connect OPEN"

GOSUB Get_continue

DISP "Measuring OPEN"

l

| Measure the open.
OUTPUT @Hp87xx;"SENS1:CORR:COLL STAN1;*OPC?"
]

| Wait until the measurement of the open
I is complete.

ENTER @Hp87xx;0pc

|

! Prompt the operator to connect a short.
Msg$="Connect SHORT"

GOSUB Get_continue

DISP "Measuring SHORT"

]

! Measure the short.

OUTPUT @Hp87xx;"SENS1:CORR:COLL STAN2;*OPC?"
]

! Wait until measurement of the short
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1490 ! is complete.

1500 ENTER @Hp87xx;0pc

1510 !

1520 ! Prompt operator to connect a load.
1530 Msg$="Connect LOAD"

1540 GOSUB Get_continue

1550 DISP "Measuring LOAD"

1560 !

1570 ! Measure the load.

1580 OUTPUT @Hp87xx;"SENS1:CORR:COLL STAN3;*OPC?"
1590 ! Wait until measurement of the load
1600 ! is complete.

1610 ENTER @Hp87xx;0pc

1620 DISP "Calculating Error Coefficients"

1630
1640 ! Tell the analyzer to calculate the
1650 ! error coefficients, and then save

!
!
!
1660 ! for use during subsequent reflection
!
!
|

1670 ! measurements. Note that this is not
1680 ! the same as using the SAVE RECALL key
1690 ! functionality.

1700 OUTPUT @Hp87xx;"SENS1:CORR:COLL:SAVE;*OPC?"
1710 !

1720 ! Wait for the calculations to be completed

1730 ! and the calibration saved.

1740 ENTER @Hp87xx;0pc

1750 DISP "Full Band REFLECTION CAL COMPLETED!"
1760 STOP

1770 !

1780 Get_continue: ! Subroutine to handle operator prompts.
1790 !

1800 ! "Internal" is determined above based on the

1810 ! controller.

1820 IF Internal=1 THEN

1830 !

1840 ! If internal control, then use the display

1850 ! line for the prompt.

1860 DISP Msg$&" - Press Measure Standard"

1870 !

1880 ! Use the softkey 2 for the response; loop

1890 ! while waiting for it to be pressed.

1900 ON KEY 2 LABEL "Measure Standard" RECOVER Go_on
1910 LOOP

1920 END LOOP

1930 ELSE

1940 !

1950 ! If external control, clear the key queue
1960 ! so previous key presses will not interfere.

1970 OUTPUT @Hp87xx;"SYST:KEY:QUE:CLE"
1980 !

1990 ! Use the BEGIN key for the response.

2000 DISP Msg$&" - Press BEGIN to continue"
2010 !

2020 ! Turn on the key queue to trap all key
2030 ! presses.

2040 OUTPUT @Hp87xx;"SYST:KEY:QUE ON"
2050
2060 ! Loop while waiting for a key to be
2070 ! pressed.

2080 LOOP
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2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400

2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
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! Query the device status condition
! register.
OUTPUT @Hp87xx;"STAT:DEV:COND?"
ENTER @Hp87xx;Dev_cond
|
I Check the bit that indicates a key press.
IF BIT(Dev_cond,0)=1 THEN
OUTPUT @Hp87xx;"SYST:KEY?"
ENTER @Hp87xx;Key_code
END IF
!
! Stop looping if the BEGIN key was pressed.
EXIT IF Key_code=40
END LOOP
Key_code=0
END IF
|
Go_on: ! Subroutine to turn off the softkeys
! on the analyzer and the computer,
! and return to main body of the
! program.
OFF KEY
RETURN
END
!
! lden_port: Identify io port to use.
! Description: This routines sets up the I/O port address for
! the SCPI interface. For "HP 87xx" instruments,
! the address assigned to @Hp87xx = 800 otherwise,
! 716.
1
SUB Iden_port
COM /Sys_state/ @Hp87xx,Scode,Internal
!
IF POS(SYSTEMS$("SYSTEM ID"),"HP 87")<>0 THEN
ASSIGN @Hp87xx TO 800
Scode=8
Internal=1
ELSE
ASSIGN @Hp87xx TO 716
Scode=7
Internal=0
END IF
|
SUBEND !lden_port
]
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LOADCALS Example Program

This program demonstrates how to read and write correction arrays to
and from the analyzer. The INTeger,16 data format is used because the
data does not need to be interpreted; it only needs to be stored and
retrieved. More information about calibration is available in the User's
Guide.

The size of the arrays into which the data is read is important. If they
are not dimensioned correctly, the program will not work. Most
correction arrays, including the factory default (DEF and the full band
(FULL, preset source settings) arrays have 801 points. For user defined
calibrations (USER, the number of points must be determined. If the
number of points is other than 801, lines 1110 and 1790 will need to be
changed to allocate arrays for the correct number of points. The number
of points can be found by reading the correction array's header and
determining the size as shown in the example below.

1000 !'Filename: LOADCALS

1010'!

1020 ! Description:

1030! 1. Query the calibration arrays, based on
1040 ! the current measurement (trans/refl).
1050 ! 2. Change number of points to 801

1060 ! 3. Download the calibration arrays back
1070 ! into the analyzer.

1080 !

1090 DIM Func$[20],A$[10]

1100 INTEGER Swap,Arrays,Digits,Bytes,Points
1110 INTEGER Corr1(1:801,1:4),Corr2(1:801,1:4),Corr3(1:801,1:4)
1120!

1130 COM /Sys_state/ @Hp87xx,Scode

1140 ! Identify I/O Port

1150 CALL Iden_port

1160!

1170!

1180 ! Query the measurement parameter.

1190 OUTPUT @Hp87xx;"SENS1:FUNC?”
1200 !

1210 ! Read the analyzer's response.

1220 ENTER @Hp87xx;Func$

1230'!

1240 ! Set up a SELECT/CASE depending on the
1250 ! response.

1260 SELECT Func$

1270!

1280 ! This is the transmission case, a ratio of
1290 ! the powers measured by detector 2 (B) and
1300 ! detector O (R).

1310 CASE ““XFR:POW:RAT 2, 0"

1320!

1330 ! The transmission calibration has only one
1340 ! correction array.

1350 Arrays=1
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1360 !

1370 ! This is the reflection case, a ratio of

1380 ! the powers measured by detector 1 (A) and
1390 ! detector O (R).

1400 CASE ““XFR:POW:RAT 1, 0™

1410!

1420 ! The reflection calibration has 3 correction
1430 ! arrays.

1440 Arrays=3

1450 END SELECT

1460 !

1470 ! Select the 16 bit integer binary data format.
1480 OUTPUT @Hp87xx;"FORM:DATA INT,16"
1490!

1500 ! Select normal byte order.

1510 OUTPUT @Hp87xx;"FORM:BORD NORM"
1520'!

1530 ! Request the first correction array from the a
1540 ! analyzer.

1550 OUTPUT @Hp87xx;"TRAC? CH1SCORR1"
1560 !

1570 ! Turn on ASCII formatting on the 1/O path
1580 ! to read the header information.

1590 ASSIGN @Hp87xx;FORMAT ON

1600 !

1610 ! Get the header, including the number of
1620 ! of characters that will hold the number
1630 ! of bytes value which follows.

1640 ENTER @Hp87xx USING “%,A,D";A$,Digits
1650 !

1660 ! Get the rest of the header. The number
1670 ! of bytes to capture in the correction

1680 ! array will be placed in “Bytes”. Note

1690 ! the use of “Digits” in the IMAGE string.
1700 ENTER @Hp87xx USING “%,"&VAL$(Digits)&"D";Bytes
1710!

1720 ! Determine the number of points from the
1730 ! number of bytes (8 bytes per point).

1740 Points=Bytes/8

1750!

1760 ! This example was set up in line 1110 above
1770 ! for 801 points. Edit this line and line 1110
1780 ! to allow other dimensions.

1790 IF Points<>801 THEN

1800 DISP “Arrays are not dimensioned for this calibration”
1810 STOP

1820 END IF

1830 DISP “Uploading (querying) calibration arrays . . . .”
1840!

1850 ! Turn off ASCII formatting on the 1/O path.
1860 ASSIGN @Hp87xx;FORMAT OFF

1870!

1880 ! Get the first error correction array.

1890 ENTER @Hp87xx;Corrl(*)

1900 !

1910 ! Turn on ASCII formatting.

1920 ASSIGN @Hp87xx;FORMAT ON

1930'!

1940 ! Get the “end of data” character.

1950 ENTER @Hp87xx;A%

Example Programs Listings
Calibrating

Example Programs

2-31



Example Programs Listings
Calibrating

1960 !

1970 ! For the reflection there are two more

1980 ! arrays to read.

1990 IF Arrays=3 THEN

2000'!

2010 ! Request and read in the second

2020 ! correction array.

2030 OUTPUT @Hp87xx;"TRAC? CH1SCORR2"
2040 Read_array(@Hp87xx,Corr2(*))

2050'!

2060 ! Request and read in the third

2070 ! correction array.

2080 OUTPUT @Hp87xx;"TRAC? CH1SCORR3"
2090 Read_array(@Hp87xx,Corr3(*))

2100 END IF

2110 DISP “Calibration arrays have been uploaded.”
2120 WAIT 5

2130 DISP “Downloading (setting) calibration arrays . . . .

2140'!

2150 ! Turn off correction before writing a

2160 ! calibration back into the analyzer.

2170 OUTPUT @Hp87xx;"SENS1:CORR:STAT OFF”
2180'!

2190 ! Set the number of points for the correction
2200 ! arrays. (Not necessary in this example,

2210 ! but shown for emphasis.)

2220 OUTPUT @Hp87xx;"SENS1:SWE:POIN";Points
2230'!

2240 ! Prepare the analyzer to receive the first

2250 ! correction array in the indefinite block

2260 ! length format.

2270 OUTPUT @Hp87xx;"TRAC CH1SCORR1, #0";
2280'!

2290 ! Turn off ASCII formatting.

2300 ASSIGN @Hp87xx;FORMAT OFF

2310!

2320 ! Send the first correction array to the

2330 ! analyzer. The array transfer is

2340 ! terminated with the “END” signal.

2350 OUTPUT @Hp87xx;Corrl(*),END

2360!

2370 ! Turn on ASCII formatting.

2380 ASSIGN @Hp87xx;FORMAT ON

2390'!

2400 ! For a reflection array download, there

2410 ! are two more arrays.

2420 IF Arrays=3 THEN

2430!

2440 ! Prepare the analyzer to receive the

2450 ! 2nd array, then output it.

2460 OUTPUT @Hp87xx;"TRAC CH1SCORR2, *;
2470  Write_array(@Hp87xx,Corr2(*))

2480'!

2490 ! Prepare the analyzer to receive the

2500 ! 3rd array, then output it.

2510 OUTPUT @Hp87xx;"TRAC CH1SCORRS, *;
2520 Write_array(@Hp87xx,Corr3(*))

2530 END IF

2540'!

2550 ! Turn on the calibration just downloaded.
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2560 OUTPUT @Hp87xx;"SENS1:CORR:STAT ON;*WAI"
2570 DISP “Calibration arrays have been downloaded.”
2580 END
2590'!
2600 ! Subprogram for reading binary data array from
2610 ! the analyzer. The command requesting a specific
2620 ! data array has already been sent prior to
2630 ! calling this subprogram.
2640'!
2650 SUB Read_array(@Hp87xx,INTEGER Array(*))
2660 DIM A3$[10]
2670 INTEGER Digits,Bytes
2680 ASSIGN @Hp87xx;FORMAT ON
2690 ENTER @Hp87xx USING “%,A,D";A$,Digits
2700 ENTER @Hp87xx USING “%,"&VAL$(Digits)&"D”;Bytes
2710 ASSIGN @Hp87xx;FORMAT OFF
2720 ENTER @Hp87xx;Array(*)
2730 ASSIGN @Hp87xx;FORMAT ON
2740 ENTER @Hp87xx;A$
2750 SUBEND
2760!
2770 ! Subprogram for writing binary data array to
2780 ! the analyzer. The command requesting a specific
2790 ! data array has already been sent prior to
2800 ! calling this subprogram.
2810'!
2820 SUB Write_array(@Hp87xx,INTEGER Array(*))
2830 OUTPUT @Hp87xx;"#0";
2840 ASSIGN @Hp87xx;FORMAT OFF
2850 OUTPUT @Hp87xx;Array(*),END
2860 ASSIGN @Hp87xx;FORMAT ON
2870 SUBEND
2880 !
2890!
2900 ! Iden_port: Identify io port to use
2910 ! Description: This routines sets up the I/O port address for
2920! the SCPI interface. For “HP 87xx” instruments,
2930! the address assigned to @Hp87xx = 800 otherwise,
2940'! 716.
2950 !
2960 SUB Iden_port
2970 COM /Sys_state/ @Hp87xx,Scode
2980!
2990 IF POS(SYSTEMS$(“SYSTEM ID"),"HP 87")<>0 THEN
3000 ASSIGN @Hp87xx TO 800
3010 Scode=8
3020 ELSE
3030 ASSIGN @Hp87xx TO 716
3040 Scode=7
3050 ENDIF
3060 !
3070 SUBEND !lden_port
3080'!
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CALKIT Example File

This instrument state file demonstrates the type of file required to
download user-defined calibration kits. Refer to the User's Guide for

information on user-defined cal Kits.

Standard Definitions for HP 85054B Precision
Type-N Cal Kit.

This is a Cal Kit definition file, which
uses the same format as a BASIC program.
Lines that contain "!$" are comments.

Put your Cal Kit file on a disk, and use the
analyzer's [SAVE/RECALL] [Recall State] keys
to load your custom Cal Kit into the analyzer.

Definitions for 50 Ohm jack (FEMALE center
contact) test
ports, plug (MALE center contact) standards.

! OPEN: $ HP 85054-60027 Open Circuit Plug

Z0 50.0 $ Ohms

DELAY 57.993E-12 $ Sec
LOSS 0.8E+9 $ Ohms/Sec
CO 88.308E-15 $ Farads

Cl 1667.2E-27 $ Farads/Hz
C2 -146.61E-36 $ Farads/Hz"2
C3 9.7531E-45 $ Farads/Hz"3

SHORT: $ HP 85054-60025 Short Circuit Plug

Z0 50.0 $ Ohms
DELAY 63.078E-12 $ Sec
LOSS 8.E+8 $ Ohms/Sec

LOAD: $ HP 00909-60011 Broadband Load Plug

Z0 50.0 $ Ohms
DELAY 0.0 $ Sec
LOSS 0.0 $ Ohms/Sec

THRU: $ HP 85054-60038 Plug to Plug Adapter

Z0 50.0 $ Ohms
DELAY 196.0E-12 $ Sec
LOSS 2.2E+9 $ Ohms/Sec

END
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TWOPCAL Example Program

This program configures the analyzer to perform a two-port calibration.
1 IFilename: TWOPCAL
21
3 ! Guide user through a Two Port User cal.
41

5 DIM Msg$[50]

6 COM /Sys_state/ @Hp87xx,Scode,Internal

7!

8 ! ldentify I/O Port

9 CALL Iden_port

10!

11! Configure the analyzer to measure reflection on channel 1.
12 OUTPUT @Hp87xx;"SENS1:FUNC ‘XFR:S 1,1’;DET NBAN;*WAI"
13!

14! Select Calibration Kit for 50 ohm instruments.

15! Assumes that user device ports are as follows:

16!

17! Device Port  Test (Instrument) Port
18!

19! Portl  MALE FEMALE

20! Port2 FEMALE MALE

21!

22 OUTPUT @Hp87xx;"SENS:CORR:COLL:CKIT:PORT1 ‘COAX,7MM,TYPE-N,50,FEMALE"
23 OUTPUT @Hp87xx;"SENS:CORR:COLL:CKIT:PORT2 ‘COAX,7MM,TYPE-N,50,MALE™
241

25! Select Calibration Kit for 75 ohm instruments.

26 ! (Comment out the 50 ohm line above and uncomment the line below.)

27 ' OUTPUT @Hp87xx;"SENS:CORR:COLL:CKIT:PORT1 ‘COAX,7MM,TYPE-N,75,FEMALE"™
28 | OUTPUT @Hp87xx;"SENS:CORR:COLL:CKIT:PORT2 ‘COAX,7”MM,TYPE-N,75,MALE"
29!

30 ! Select a Two Port calibration for the current analyzer settings.

31! The “IST:OFF” ensures that current settings will be used.

32 OUTPUT @Hp87xx;"SENS1:CORR:COLL:IST OFF;METH TWOPort”

33!

34 ! Prompt the operator to connect a Thru and measure it

35!

36 Msg$="Connect THRU from Port 1 to Port 2"

37 GOSUB Get_continue

38 DISP “Measuring THRU”

39 OUTPUT @Hp87xx;"SENS1:CORR:COLL STAN1;*OPC?”

40 ENTER @Hp87xx;0pc

411

42 ! Prompt the operator to connect an Open and measure it

43!

44 Msg$="Connect male OPEN to Port 1”

45 GOSUB Get_continue

46 DISP “Measuring Open”

47 OUTPUT @Hp87xx;"SENS1:CORR:COLL STAN2;*OPC?"
48 ENTER @Hp87xx;0pc

491

50 ! Prompt the operator to connect a Short and measure it
51!

52 Msg$="Connect male SHORT to Port 1"

53 GOSUB Get_continue

54 DISP “Measuring SHORT”

55 OUTPUT @Hp87xx;"SENS1:CORR:COLL STAN3;*OPC?"
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56 ENTER @Hp87xx;0pc

57!

58 ! Prompt the operator to connect a Load and measure it
59!

60 i\/lsg$=”Connect male LOAD to Port 1”

61 GOSUB Get_continue

62 DISP “Measuring LOAD”

63 OUTPUT @Hp87xx;"SENS1:CORR:COLL STAN4;*OPC?"
64 ENTER @Hp87xx;0pc

65!

66 ! Prompt the operator to connect an Open and measure it
67!

68 Msg$="Connect female OPEN to Port 2"

69 GOSUB Get_continue

70 DISP “Measuring Open”

71 OUTPUT @Hp87xx;"SENS1:CORR:COLL STAN5;*OPC?”
72 ENTER @Hp87xx;0pc

73!

74 ! Prompt the operator to connect a Short and measure it
75!

76 Msg$="Connect female SHORT to Port 2"

77 GOSUB Get_continue

78 DISP “Measuring SHORT”

79 OUTPUT @Hp87xx;"SENS1:CORR:COLL STANG;*OPC?”
80 ENTER @Hp87xx;0pc

81!

82 ! Prompt the operator to connect a Load and measure it
83!

84 Msg$="Connect female LOAD to Port 2"

85 GOSUB Get_continue

86 DISP “Measuring LOAD”

87 OUTPUT @Hp87xx;"SENS1:CORR:COLL STAN7;*OPC?"
88 ENTER @Hp87xx;0pc

89!

90!

91!

92 DISP “Calculating Error Coefficients”

93!

94 | Tell the analyzer to calculate the

95 ! error coefficients, and then save

96 ! for use during subsequent reflection

97 ! measurements. Note that this is not

98 ! the same as using the SAVE RECALL key

99 ! functionality.

100 OUTPUT @Hp87xx;"SENS1:CORR:COLL:SAVE;*OPC?”
101!

102 ! Wait for the calculations to be completed

103 ! and the calibration saved.

104 ENTER @Hp87xx;0pc

105 DISP “Full Band TWO PORT CAL COMPLETED!”

106 STOP

107!

108 Get_continue: ! Subroutine to handle operator prompts.
109!

110! “Internal” is determined above based on the

111 ! controller.

112 IF Internal=1 THEN

113!

114! If internal control, then use the display

115 !'line for the prompt.
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116 DISP Msg$&” - Press Measure Standard”
117!

118! Use the softkey 2 for the response; loop
119 ! while waiting for it to be pressed.

120 ON KEY 2 LABEL “Measure Standard” RECOVER Go_on
121 LOOP

122 END LOOP

123 ELSE

1241

125 ! If external control, clear the key queue
126 ! so previous key presses will not interfere.
127 OUTPUT @Hp87xx;"SYST:KEY:QUE:CLE”"
128!

129 ! Use the BEGIN key for the response.

130 DISP Msg$&” - Press BEGIN to continue”
131!

132 ! Turn on the key queue to trap all key
133! presses.

134 OUTPUT @Hp87xx;"SYST:KEY:QUE ON”"
135!

136 ! Loop while waiting for a key to be

137 ! pressed.

138 LOOP

139 ! Query the device status condition

140 ! register.

141 OUTPUT @Hp87xx;"STAT:DEV:COND?”
142 ENTER @Hp87xx;Dev_cond

143!

144! Check the bit that indicates a key press.
145 IF BIT(Dev_cond,0)=1 THEN

146 OUTPUT @Hp87xx;"SYST:KEY?”

147 ENTER @Hp87xx;Key_code

148 END IF

149!

150 ! Stop looping if the BEGIN key was pressed.
151 EXIT IF Key_code=40

152 END LOOP

153 Key_code=0

154 END IF

155!

156!

157 Go_on: ! Subro