HP 8921A Cell Site Test Set
HP-IB Programmer’s Guide

Firmware Versions: HP 8921A: A.15.00 and above

mmmmmmmm

— = sate
‘m o oowr oL wm‘ fors e
v oxra

QU

éz Duﬁ.Exou ANTIN C’”“") "Cg) @ n L%
A A AT

mmmmm R D)

HP Part No. 08921-90031
Printed in U. S. A.
December 1998

Rev. A




Notice

Copyright © Hewlett-Packard Company 1997

Information contained in this document is subject to change without notice.

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

This material may be reproduced by or for the U.S. Government pursuant to
the Copyright License under the clause at DFARS 52.227-7013 (APR 1988).

Hewlett-Packard Company
Learning Products Department
24001 E. Mission

Liberty Lake, WA 99019-9599
U.S.A.




Manufacture’s This statement is provided to comply with the requirements of
Declaration the German Sound Emission Directive, from 18 January 1991.
This product has a sound pressure emission (at the operator

position) < 70 dB(A).
Sound Pressure Lp < 70 dB(A).

» At Operator Position.
* Normal Operation.
e According to ISO 7779:1988/EN 27779:1991 (Type Test).

Herstellerbescheinigu Diese Information steht im Zusammenhang mit den Anforderungen der
ng Maschinenlarminformationsverordnung vom 18 Januar 1991.

e Schalldruckpegel Lp < 70 dB(A).

e Am Arbeitsplatz.

* Normaler Betrieb.

e Nach ISO 7779:1988/EN 27779:1991 (Typprifung).




Safety Considerations GENERAL

NN

WARNING

CAUTION

This product and related documentation must be reviewed for familiarization
with safety markings and instructions before operation.

This product is a Safety Class | instrument (provided with a protective earth
terminal).

SAFETY EARTH GROUND

A uninterruptible safety earth ground must be provided from the main power
source to the product input wiring terminals, power cord, or supplied power
cord set.

CHASSIS GROUND TERMINAL

To prevent a potential shock hazard, always connect the rear-panel chassis
ground terminal to earth ground when operating this instrument from adc
power source.

SAFETY SYMBOLS

Indicates instrument damage can occur if indicated operating limits are
exceeded.

Indicates hazardous voltages.

Indicates earth (ground) terminal

A WARNING note denotes a hazard. It calls attention to a procedure, practice,
or thelike, which, if not correctly performed or adhered to, could result in per-
sonal injury. Do not proceed beyond a WARNING sign until the indicated con-
ditionsare fully understood and met.

A CAUTION note denotes a hazard. It calls attention to an operation proce-
dure, practice, or the like, which, if not correctly performed or adhered to,
could result in damage to or destruction of part or all of the product. Do not
proceed beyond an CAUTION note until the indicated conditions are fully un-
derstood and met.




Safety Considerations for this Instrument

WARNING:

This product is a Safety Class 1 instrument (provided with a protective earthing
ground incor porated in the power cord) The mains plug shall only beinserted in a
socket outlet provided with a protective earth contact. Any interruption of the
protective conductor inside or outside of the product is likely to make the product
dangerous. I ntentional interruption is prohibited.

Whenever it islikely that the protection has been impaired, the instrument must
be made inoperative and be secured against any unintended operation.

If thisinstrument is to be energized via an autotransformer (for voltage
reduction), make sure the common terminal is connected to the earth terminal of
the power source.

If this product is not used as specified, the protection provided by the equipment
could beimpaired. This product must be used in anormal condition (in which all
means for protection are intact) only.

No operator serviceable partsin this product. Refer servicing to qualified
personnel. To prevent electrical shock, do not remove covers.

Servicing instructions are for use by qualified personnel only. To avoid electrical
shock, do not perform any servicing unless you are qualified to do so.

The opening of covers or removal of partsislikely to expose dangerous
voltages. Disconnect the product from all voltage sources whileit is being
opened.

Adjustments described in the manual are performed with power supplied to the
instrument while protective covers are removed. Energy available at many points
may, if contacted, result in personal injury.

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

For continued protection against fire hazard, replace the line fuse(s) only
with 250V fuse(s) or the same current rating and type (for example, normal
blow or timedelay). Do not userepaired fuses or short circuited
fuseholders.




WARNING:

Product Markings

Always use the three-prong ac power cord supplied with this product. Failure to
ensur e adequate earth grounding by not using this cord may cause product damage.

This product isdesigned for usein Installation Category Il and Pollution
Degree 2 per IEC 1010 and 1 EC 664 respectively. For indoor use only.

This product has autoranging line voltage input, be sure the supply voltage
iswithin the specified range.

To prevent electrical shock, disconnect instrument from mains (line) before
cleaning. Use adry cloth or one slightly dampened with water to clean the
external case parts. Do not attempt to clean internally.

Ventilation Requirements: When installing the product in a cabinet, the
convection into and out of the product must not berestricted. The ambient
temperatur e (outside of the cabinet) must be less than the maximum
operating temperature of the product by 4° C for every 100 watts dissipated
in the cabinet. If the total power dissipated in the cabinet is greater than 800
watts, then forced convection must be used.

CE - the CE mark is aregistered trademark of the European Community. A
CE mark accompanied by ayear indicated the year the design was proven.

CSA - the CSA mark is aregistered trademark of the Canadian Standards
Association.




CERTIFICATION Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory. Hewl ett-Packard
further certifiesthat its calibration measurements are traceable to the United
Sates National Ingtitute of Sandards and Technology, to the extent allowed

by the Institute’s calibration facility, and to the calibration facilities of other

International Standards Organization members

Hewett-Packard Warranty Statement for Commercial Products

HP Product: HP 8921A

Duration of Warranty: 1 Year

1

HP warrants HP hardware, accessories and supplies against defects in materials
and workmanship for the period specified above. If HP receives notice of such
defects during the warranty period, HP will, at its option, either repair or replace
products which proveto be defective. Replacement products may be either new or
like-new.

HP warrants that HP software will not fail to execute its programming instruc-
tions, for the period specified above, due to defectsin material and workmanship
when properly installed and used. If HP receives notice of such defects during the
warranty period, HP will replace software media which does not execute its pro-
gramming instructions due to such defects.

HP does not warrant that the operation of HP products will be uninterrupted or
error free. If HP is unable, within areasonable time, to repair or replace any
product to a condition as warranted, customer will be entitled to a refund of the
purchase price upon prompt return of the product.

HP products may contain remanufactured parts equivalent to new in performance
or may have been subject to incidental use.

The warranty period begins on the date of delivery or on the date of installation if
installed by HP. If customer schedul es or delays HP instal lation more than 30 days
after delivery, warranty begins on the 31st day from delivery.

Warranty does not apply to defects resulting from (&) improper or inadequate
maintenance or calibration, (b) software, interfacing, partsor suppliesnot supplied
by HP, (c) unauthorized modification or misuse, (d) operation outside of the pub-
lished environmental specifications for the product, or () improper site prepara-
tion or maintenance.




7 TOTHEEXTENT ALLOWED BY LOCAL LAW, THE ABOVE WARRAN-
TIESARE EXCLUSIVE AND NO OTHER WARRANTY OR CONDITION,
WHETHER WRITTEN OR ORAL IS EXPRESSED OR IMPLIED AND HP
SPECIFICALLY DISCLAIMSANY IMPLIED WARRANTIES OR CONDI-
TIONS OR MERCHANTABILITY, SATISFACTORY QUALITY, AND FIT-
NESS FOR A PARTICULAR PURPOSE.

8 HPwill beliable for damage to tangible property per incident up to the greater of
$300,000 or the actual amount paid for the product that isthe subject of theclaim,
and for damagesfor bodily injury or death, to the extent that all such damages are
determined by a court of competent jurisdiction to have been directly caused by a
defective HP product.

9. TOTHEEXTENT ALLOWED BY LOCAL LAW, THE REMEDIESIN THIS
WARRANTY STATEMENT ARE CUSTOMER'’S SOLE AND EXCLUSIVE
REMEDIES. EXCEPT AS INDICATED ABOVE, INNO EVENT WILL HP OR
ITS SUPPLIERS BE LIABLE FOR LOSS OF DATA OR FOR DIRECT,
SPECIAL, INCIDENTAL, CONSEQUENTIAL (INCLUDING LOST PROFIT
OR DATA), OR OTHER DAMAGE, WHETHER BASED IN CONTRACT,
TORT, OR OTHERWISE.

FOR CONSUMER TRANSACTIONS IN AUSTRALIA AND NEW
ZEALAND: THE WARRANTY TERMS CONTAINED IN THIS STATE-
MENT, EXCEPT TO THE EXTENT LAWFULLY PERMITTED, DO NOT
EXCLUDE RESTRICT OR MODIFY AND ARE IN ADDITION TO THE
MANDATORY STATUTORY RIGHTS APPLICABLE TO THE SALE OF
THIS PRODUCT TO YOU.




DECLARATION OF CONFORMITY

according to ISO/IEC Guide 22 and EN 45014

Manufacturer's Name: Hewlett-Packard Co.

Manufacturer’'s Address: Spokane Division

24001 E. Mission Avenue
Liberty Lake, Washington 99019-9599

USA
declares that the product
Product Name: RF Communications Test Set / Cell Site Test Set
Model Number: HP 8920A, HP 8920B, and HP 8921A
Product Options: This declaration covers all options of the above
product.

conforms to the following Product specifications:
Safety: IEC 348:1978 / HD 40151:1981Y

EMC: CISPR 11:1990/EN 55011:1991 Group 1, Class A
EN50082-1:1992
IEC 801-2:1991 - 4 kV CD, 8 kV AD
IEC 801-3:1984 - 3V/m
IEC 801-4:1988 - 0.5 kV Sig. Lines, 1 kV Power Lines

Supplementary Information:

This product herewith complies with the requirements of the Low Voltage Directive
73/23/EEC and the EMC Directive 89/336/EEC and carries the CD-marking accordingly.

1) The product was introduced prior to 12/1993 %{/ )
Spokane, Washington USA Date October 17, 1996 Vince Roland/Quality Manager

European Contact: Your local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH
Department ZQ/Standards Europe, Herrenberger Strasse 130, D-71034 Boblinger, Germany (FAX+49-7031-14-3143)
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Sales Office
Hewlett-Packard Company
2101 Gather Rd.
Rockville, MD 20850

Tel: (301) 258-2000

Regional Sales and Service Offices

Eastern USA

Service Center
Hewlett-Packard Company
150 Green Pond Road
Rockaway, NJ 07866

Tel: (201) 586-5400

Midwestern USA

Sales and Service
Hewlett-Packard Company
5201 Tollview Drive
Rolling Meadows, IL 60008
Tel: (708) 342-2000

Southern USA

Sales and Service
Hewlett-Packard Company
1995 North Park Place
Atlanta, GA 30339

Sdles
Tel: (404) 955-1500
Fax: (404) 980-7292

Service
Tel: (404) 850-2544
Fax: (404) 980-7292

Southern USA

Service Center
Hewlett-Packard Company
930 E. Campbell Road
Richardson, TX 75081
Tel: (214) 699-4331

Western USA

Service Center
Hewlett-Packard Company
301 E. Evelyn Avenue
Mountain View, CA 94041
Tel: (415) 694-2000

Fax: (415) 694-0601

Western USA

Sales and Service
Hewlett-Packard Company
24 Inverness Place East
Englewood, CO 80112
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Tel: (303) 649-5000
Fax: (303) 649-5787

Service
Tel: (303) 649-5512
Fax: (303) 649-5787

Western USA

Sales and Service
Hewlett-Packard Company
1421 South Manhattan Avenue
Fullerton, CA 92631

Sdes
Tel: (714) 999-6700
Fax: (714) 778-3033

Service
Tel: (714) 758-5490
Fax: (714) 778-3033

United States of America
Customer Information Center
Hewlett-Packard Company
Tel: (800) 752-0900

6:00 am to 5:00 pm Pacific Time
Parts Direct: 1-800-227-8164

South Eastern Europe

Sales and Service
Hewlett-Packard Ges. m.b.h.
Liebigasse 1

P.O.Box 72

A-1222 Vienna, Austria

Telephone: 43 222 2500 0
Telex: 13 4425

European Multicountry Region
Sales and Service
Hewlett-Packard S.A.

P.O. Box 95

150, Route dv Nant_dl_AVRIL
CH-1217 Meyrin 2

Geneva, Switzerland

Telephone: (41/22) 780-8111
Fax: (41/22) 780-8542

Northern Europe

Sales and Service
Hewlett-Packard Nederland B.V.
Startbaan 16

1187 XR

Amstelveen, The Netherlands
P.O. Box 667

Telephone: 31/20 5476911 X 6631
Fax: 31-20-6471825NL
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Asia

Salesand Service
Hewlett-Packard Asia Ltd.
22-30/F Peregrine Tower
Lippo Center

89 Queensway, Central
Hong Kong

G.P.O. Box 863 Hong Kong

Telephone: 852-848-7777
Fax: 852-868-4997

Regional Salesand Service Offices

Japan

Salesand Service
Hewlett-Packard Japan, Ltd.
3-29-21, Takaido-Higashi
Suginami-Ku, Tokyo 168

Telephone: 81 3 3331-6111
Fax: 81 3 3331-6631
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Salesand Service

Hewlett-Packard S.A.
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1217 Meyrin 1

Geneva, Switzerland

Telephone: 41-22-780-4111
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Hewlett-Packard Ltd.
P.O. Box 221

31-41 Joseph Street
Blackburn, Victoria 3130
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Canada

Sales and Service
Hewlett-Packard (Canada) Ltd.
5150 Spectrum Way
Mississauga, Ontario L4W 5G1
Canada

Telephone: (416) 206-4725
Fax: (416) 206-4739

Canada

Service Center
Hewlett-Packard Company
17500 Transcanada Highway
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Kirkland, Quebec H9J 2X 8
Canada

Telephone: (416) 206-3295

Canada

Service Center
Hewlett-Packard Ltd.
11120 178 Street
Edmonton, Alberta T5S 1P2
Canada

Telephone: (403) 486-6666
Fax: (403) 489-8764

Latin America
Hewlett-Packard Company
LAHQ Mexico City

Col. Lomas de Virreyes
11000 Mexico D.F.
Mexico

Telephone: (52/5) 326-4000
Fax: (52/5) 202 7718

United Kingdom
Sales and Service
Hewlett-Packard Ltd.
Cain Road

Amen Corner
Bracknell, Berkshire
RG12 1HN

United Kingdom

Telephone: 44 344 360000
Fax: 44 344 363344
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Trademark
Acknowledgements

Conventions Used In This
Manual

Definition of Test Set

Microsoft ®, Microsoft® Windows, and MS-DOS® are registered
trademarks of Microsoft Corporation.

ProComm® is a registered trademark of DATASTORM TECHNOLOGIES,
INC.

The generic abbreviation "PC" is used to represent computers compatible
with the IBM personal computer (PC) running the MS-DOS operating
system.

The term "workstation" is used to represent HP 9000 Series 200/300 System
Controllers.

The acronym IBASIC is used throughout this manual to refer to Instrument
BASIC, a subset of the Hewlett-Packard Rocky Mountain BASIC
programming language. The term IBASIC Controller refers to the Test Set’s
built-in IBASIC Controller.

A field on the Test Set’s display is represented in the following manner:
AF Anl In.

When keys are pressed one-at-a-time, they are separated by commas. For
example, [SHIFT], [TESTS] means to press and release the [SHIFT] key, then
press and release the [TESTS] key.

A front-panel keycap is represented in the following manner: [TESTS].

When keys are pressed simultaneously, they are connected by a plus sign, +.
For example, [Alt]+[ P ] means to hold down the [Alt] key and press [P ].

The generic term "Test Set" is used interchangeably in the manual for the
HP 8921A.
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In this Book

Chapter 1, Using HP-1B, describes the general guidelinesfor using HP-1B and how to
prepare the Test Set for HP-I1B usage. This chapter includes example programs for
controlling the basic functions of the Test Set.

Chapter 2, Methods For Reading M easur ement Results, contains guidelines for
programming the test set for returning measurement results. Topics discussed include
how to recover from a"hung" state when a measurement fails to complete. Sample
code isincluded.

Chapter 3, HP-IB Command Guidelines, contains information about sequential
and overlapped commands, command syntax, units of measure, and measurement
states. A short example program is also presented to familiarize the user with remote
operation of the Test Set.

Chapter 4, HP-IB Commands, contains command syntax diagrams, equivalent
front-panel key commands, | EEE 488.2 Common Commands and triggering
commands.

Chapter 5, Advanced Oper ations, includes information about increasing
measurement throughput, status reporting, error reporting, service requests,
instrument initialization, and passing control.

Chapter 6, Memory Cards/M ass Stor age, describes the types of mass storage
(RAM disk, ROM disk, external disk drives, SRAM cards, and ROM cards) and the
file system formats (DOS, LIF) available in the Test Set.

Chapter 7, IBASIC Controller, describes how to develop Instrument BASIC

(IBASIC) programs for use on the Test Set'’s built-in IBASIC Controller. Topics
discussed are: interfacing to the IBASIC Controller using the serial ports, overview
of the three program development methods, entering and editing IBASIC programs,
program control using the PROGram Subsystem, and an introduction to writing
programs for the TESTS subsystem.

Chapter 8, Programming the Call Processing Subsystem, describes how to

control the Test Set’s Call Processing Subsystem using the Call Processing
Subsystem’s remote user interface. Topics discussed are: accessing the Call
Processing Subsystem screens, handling error messages, controlling program flow
using the Call Processing Status Register Group, and how to query data messages
received from the mobile station. Example programs are provided showing how to
control the Call Processing Subsystem using service requests and register polling.

Error Messages describes the Text Only HP-IB Errors and the Numbered HP-IB
Errors. This section also describes other types of error messages that the Test Set
displays and where to find more information about those types of error messages.

13
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Chapter 1, Using HP-IB
Overview of the Test Set

Overview of the Test Set

The Test Set combines up to 22 separate test instruments and an Instrument

BASIC (IBASIC) Controller into one package. All of the Test Set'’s functions can
be automatically controlled through application programs running on the built-in
IBASIC Controller or on an external controller connected through HP-IB.

Developing programs for the Test Set is simplified if the programmer has a basic
understanding of how the Test Set operates. An overview of the Test Set’s
operation is best presented in terms of how information flows through the unit.
The simplified block diagrams shownfigure 1 on page 34 andfigure 2 on page 35

depict how instrument control information and measurement result information
are routed among the Test Set’s instruments, instrument control hardware, built-in
IBASIC controller, and other components.

The Test Set has two operating modes: Manual Control mode and Automatic
Control mode. In Manual Control mode the Test Set's operation is controlled
through the front panel keypad/rotary knob. There are two Automatic Control
modes: Internal and External. In Internal Automatic Control mode the Test Set’s
operation is controlled by an application program running on the built-in IBASIC
Controller. In External Automatic Control mode the Test Set’s operation is
controlled by an external controller connected to the Test Set through the HP-IB
interface.

28



Chapter 1, Using HP-IB
Overview of the Test Set

Manual Control Mode

The Test Set’s primary instruments are shown on the left sidiguoé 1. There

are two classes of instruments in the Test Set: signal analyzers (RF Analyzer, AF
Analyzer, Oscilloscope, Spectrum Analyzer, Signaling Decoder) and signal
sources (RF Generator, AF Generator #1, AF Generator #2/Signaling Encoder).
The Test Set's measurement capability can be extended by adding application
specific “top boxes” such as the HP 83201A Dual Mode Cellular Adapter.

Since so many instruments are integrated into the Test Set, it is not feasible to
have an actual “front panel” for each instrument. Therefore, each instrument’s
front panel is maintained in firmware and is displayed on the CRT whenever the
instrument is selected. Only one instrument front panel can be displayed on the
CRT at any given time (up to four measurement results can be displayed
simultaneously if desired). Just as with stand alone instruments, instrument front
panels in the Test Set can contain instrument setting information, measurement
result(s), or data input from the DUT.

Using the Test Set in Manual Control mode is very analogous to using a set of
bench or rack-mounted test equipment. To obtain a measurement result with a
bench or racked system, the desired measurement must be “active.” For example,
if an RF power meter is in the bench or racked system and the user wishes to
measure the power of an RF carrier they must turn the power meter on, and look at
the front panel to see the measurement result. Other instruments in the system
may be turned off but this would not prevent the operator from measuring the RF
power.

Conceptually, the same is true for the Test Set. In order to make a measurement or
input data from a DUT, the desired measurement field or data field must be
“active.” This is done by using the front panel keypad/rotary knob to select the
instrument whose front panel contains the desired measurement or data field and
making sure that the desired measurement or data field is turned ON.

Figurel shows that instrument selection is handled by the To Screen control
hardware which routes the selected instrument’s front panel to the CRT for
display. Once an instrument’s front panel is displayed on the CRT, the user can
manipulate the instrument settings, such as turning a specific measurement or data
field on or off, using the keypad/rotary kndtigure 1 also shows that instrument
setup is handled by the Instrument Control hardware which routes setup
information from the front panel to the individual instruments.

An HP-IB/RS-232/Parallel Printer interface capability is available in the Test Set.
In Manual Control mode this provides the capability of connecting an external
HP-IB, serial, or parallel printer to the Test Set so that display screens can be
printed.

29



Chapter 1, Using HP-IB
Overview of the Test Set

Internal Automatic Control Mode

In Internal Automatic Control mode the Test Set’s operation is controlled by an
application program running on the built-in Instrument BASIC (IBASIC)
Controller. The built-in controller runs programs written in IBASIC, a subset of
the Hewlett-Packard BASIC programming language used on the HP 9000 Series
200/300 System Controllers. IBASIC is the only programming language
supported on the built-in IBASIC Controller.

Similarities Between the Test Set’s IBASIC Controller and Other Single-Tasking
Controllers

The architecture of the IBASIC Controller issimilar to that of other single-tasking
instrumentation controllers. Only one program can be run on the IBASIC
Controller at any given time. The program is loaded into RAM memory from
some type of mass storage device. Five types of mass storage devices are
availableto the Test Set: SRAM memory cards, ROM memory cards, externa
disk drives connected to the HP-IB interface, internal RAM disc, and internal
ROM disc. Three types of interfaces are available for connecting to external
instruments and equipment: HP-1B, RS-232, and 16-bit parallel (available as Opt
020 Radio Interface Card).

Figure 2 shows how information is routed inside the Test Set whenitisin Interna
Automatic Control mode. In Manual Control mode certain Test Set resources are
dedicated to manual operation. These resources are switched to the IBASIC
Controller when an IBASIC program is running. Theseinclude the serial interface
a select code 9, the HP-1B interface at select code 7, the parallel printer interface
a select code 15, and the CRT. In Manual Control mode, front panel information
(instrument settings, measurement results, data input from the DUT) is routed to
the CRT through the To Screen control hardware. In Internal Automatic Control
mode the measurement results and data input from the DUT are routed to the
IBASIC Controller through a dedicated HP-IB interface. Also, in Internal
Automatic Control mode, the CRT is dedicated to the IBASIC Controller for
program and graphics display. This means instrument front panels cannot be
displayed on the CRT when an IBASIC program is running.

30



Chapter 1, Using HP-IB
Overview of the Test Set

Differences Between the Test Set’s IBASIC Controller and Other Single-Tasking
Controllers

The IBASIC Controller is unlike other single tasking instrumentation controllers

in several ways. First, it does not have a keyboard. This imposes some limitations

on creating and editing IBASIC programs directly on the Test Set. In Interna
Automatic Control mode a “virtual” keyboard is available in firmware which
allows the operator to enter alphanumeric data into a dedicated input field using
the rotary knob. This is not the recommended programming mode for the IBASIC
Controller. This feature is provided to allow user access to IBASIC programs for
short edits or troubleshooting. Several programming modes for developing
IBASIC programs to run on the internal IBASIC Controller are discussed in this
manual.

Secondly, the IBASIC Controller has a dedicated HP-IB interface, select code 8 in
figure 2, for communicating with the internal instruments of the Test Set. This
HP-IB interface is only available to the IBASIC Controller. There is no external
connector for this HP-IB interface. No external instruments may be added to this
HP-IB interface. The HP-IB interface, select code figure 2, is used to

interface the Test Set to external instruments or to an external controller. The
dedicated HP-IB interface at select code 8 conforms to the IEEE 488.2 Standard
in all respects but one. The difference being that each instrument on the bus does
not have a unigue address. The Instrument Control Hardware determines which
instrument is being addressed through the command syntax. Reliepts 4,

"HP-IB Commands"' for a listing of the HP-IB command syntax for the Test Set.
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Chapter 1, Using HP-IB
Overview of the Test Set

External Automatic Control M ode

In External Automatic Control mode the Test Set’s operation is controlled by an
external controller connected to the Test Set through the HP-IB interface. When in
External Automatic Control mode the Test Set’s internal configuration is the same
as in Manual Control Mode with two exceptions:

1. Configuration and setup commands are received through the external HP-1B interface,
select code 7, rather than from the front-panel keypad/rotary knob.

2. The MEASure command is used to obtain measurement results and DUT data through
the external HP-1B interface.

Figure 1 on page 34 shows how information is routed inside the Test Set in Manual
Control modeFigure 1l also shows that certain Test Set resources are dedicated to
the IBASIC Controller (Memory Card, ROM disk, Serial Interface #10) and are
not directly accessible to the user in Manual Control Mode. In additépine 1

shows that Serial Interface #9 and Parallel Printer Interface #15 are accessible as
write-only interfaces for printing in Manual Control mode. These same conditions
are true when in External Automatic Control mode. If the user wished to access
these resources from an external controller, an IBASIC program would have to be
run on the Test Set from the external controller.
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Writing programsfor the Test Set

One of the design goals for automatic control of the Test Set was that it operate
the same way programmatically as it does manually. Thisis akey point to
remember when developing programs for the Test Set. The benefit of this
approach is that to automate a particular task, one need only figure out how to do
the task manually and then duplicate the same process in software. This has
several implications when designing and writing programs for the Test Set:

1. In Manual Control mode a measurement must be “active” in order to obtain a
measurement result or input data from the DUT. From a programming perspective this
means that before attempting to read a measurement result or to input data from the
DUT, the desired screen for the measurement result or data field must be selected using
the DISPlay command and the field must be in the ON state.

2. In Manual Control mode instrument configuration information is not routed through the
To Screen control hardware block. From a programming perspective this means that
configuration information can be sent to any desired instrument without having to first
select the instrument’s front panel with the DISPlay command.

K eeping these points in mind during program development will minimize
program devel opment time and reduce problems encountered when running the
program.
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Getting Started

What isHP-IB?

The Hewlett-Packard Interface Bus (HP-IB) is Hewlett-Packard’s implementation
of the IEEE 488.1-1987 Standard Digital Interface for Programmable
Instrumentation. Incorporation of the HP-IB into the Test Set provides several
valuable capabilities:

« Programs running in the Test Set’s IBASIC Controller can control all the Test Set’s
functions using its internal HP-IB. This capability provides a single-instrument
automated test system. (The HP 11807 Radio Test Software utilizes this capability.)

* Programs running in the Test Set’s IBASIC Controller can control other instruments
connected to the external HP-IB.

« An external controller, connected to the external HP-1B, can remotely control the Test
Set.

« An HP-IB printer, connected to the external HP-1B, can be used to print test results and
full screen images.
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HP-1B Information Provided in This Manual
What I's Explained
How to configure the Test Set for HP-1B operation

* How to make an instrument setting over HP-1B

* How to read-back instrument settings over HP-IB

* How to make measurements over HP-1B

« How to connect external PCs, terminals or controllers to the Test Set
e HP-IB command syntax for the Test Set

* |IBASIC program development

« IBASIC program transfer over HP-IB

« Various advanced functions such as, increasing measurement throughput, status
reporting, error reporting, pass control, and so forth

What IsNot Explained

« HP-IB (IEEE 488.1, 488.2) theory of operatJron
e HP-IB electrical specificatiorjrs

e HP-IB connector pin functiorts

* IBASIC programming (other than general guidelines related to H15-IB)

1. Referto th@utorial Description of the Hewlett-Packard Interface Bus

(HP P/N 5952-0156) for detailed information on HP-IB theory and operation.
2. For the HP 8921A refer to th&P Instrument BAS C Users Handbook (HP P/N
E2083-90601) for more information on the IBASIC Version 1.0 language.
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General HP-1B Programming Guidelines

The following guidelines should be considered when devel oping programs which
control the Test Set through HP-IB:

e Guiddine#1. Avoid using the TX TEST and RX TEST screens.

The RX TEST and TX TEST screens are specifically designed for manual testing of
land mobile FM radios and, when displayed, automatically configure six “priority”
fields in the Test Set for this purpose. The priority fields and their preset values are
listed intable 2 on page 39. When the TX TEST screen or the RX TEST screen is
displayed, certain priority fields are hidden and are not settable. The priority fields
which are hidden are listed tiable 2 on page 39.

NOTE: When the TX TEST screen or the RX TEST screen is displayed, any HP-IB commands sent
to the Test Set to change the value of a hidden priority field are ignored. Hidden priority fields
on the TX TEST or RX TEST screens are not settable manually or programmatically.

Displaying either of these screens automatically re-configures the 6 “priority” fields as
follows:

1. When entering the RX TEST screen,

a. the RF Generator'dnpl i t ude field, theAFGenl To field and the AF
Analyzer's measurement field (measurement displayed in upper, right portion
of CRT display) are

e set to their preset values upon entering the screen for the first time since
power-up, OR

e set to their preset values if the PRESET key is selected, OR

e set to the last setting made while in the screen

b. the RF Generatdhnpl i t ude field and theAFGenl To field are

e set to their preset values whenever entering the screen, OR
e set to their preset values if the PRESET key is selected
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I nfield, the De- Enphasi s field, the Det ect or fieldandthe

AF Analyzer Measurement field (measurement displayed in upper, right portion
of CRT display) are,

« set to their preset values upon entering the screen for the first time since

power-up, OR
« set to their preset values if the PRESET key is selected, OR
* setto the last setting made while in the screen

b. The AF AnalyzeAF Anl

I n, De- Enphasi s andDet ect or fields are,

« set to their preset values whenever entering the screen, OR
« set to their preset values if the PRESET key is selected

RX TEST Screen and TX TEST Screen Priority Field Preset Values

oot RX TEST | FiddHidden | TX TEST Hid%z'ndOn
. y Screen Preset On RX TEST Screen Preset
Field TX TEST
Value Screen Value
Screen
RF Gen -80 dBm No Off Yes
Amplitude
AFGenl To FM No Audio Out Yes
AF Anl In Audio In Yes FM Demod No
Detector RMS Yes Pk Max No
De-emphasis Off Yes 750s No
AF Analyzer SINAD No Audio Freq No
Measurement|
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* Guiddine#2. When developing programs to make measurements always follow this
recommended sequence:

1. Bring the Test Set to its preset state using the front-panel PRESET key. This initial
step allows you to start developing the measurement sequence with most fields in a
known state.

2. Make the measurement manually using the front-panel controls of the Test Set.
Record, in sequential order, the screens selected and the settings made within each
screen. The record of the screens selected and settings made in each screen becomes
the measurement procedure.

3. Record the measurement result(s).

In addition to the DISPlay command, the signaling ENCoder and DECoder require
further commands to display the correct fields for each signaling mode. For
example, DISP ENC;:ENC:MODE 'DTMF".

4. Develop the program using the measurement procedure generated in step 2. Be sure
to start the programmatic measurement sequence by bringing the Test Set to its preset
state using the *RST Common Command. As the measurement procedure requires
changing screens, use the DISPlay command to select the desired screen followed by
the correct commands to set the desired field(s).

NOTE: When IBASIC programs are running the CRT is dedicated to the IBASIC Controller for
program and graphics display. This means instrument front panels are not displayed on the
CRT when an IBASIC program is running. However, the DISPlay <screen> command causes
all setting and measurement fields in the <screen> to be accessible programmatically.
Attempting to read from a screen that has not been made accessible by the DISPlay command
will cause
HP-1B Error:-420 Query UNTERM NATED, or
HP-1B Error: -113 Undefined header

5. Make sure the desired measurement is in the ON state. This is the preset state for
most measurements. However, if a previous program has set the state to OFF, the
measurement will not be available. Attempting to read from a measurement field
that is not in the ON state will caus®- | B Error:-420 Query
UNTERM NATED.

6. If the trigger mode has been changed, trigger a reading.

NOTE: Triggering is set to FULL SETTIling and REPetitive RETRiggering after receipt of the *RST
Common Command. These settings cause the Test Set to trigger itself and a separate trigger
command is not necessary.
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7. Send the MEA Sure query command to initiate areading. Thiswill place the
measured value into the Test Set’s Output Queue.

NOTE: When making AF Analyzer SINAD, Distortion, Signal to Noise Ratio, AF Frequency, DC
Level, or Current measurements, the measurement type must first be selected using the SELect
command. For example, MEAS:AFR:SEL'SINAD' followed by MEAS:AFR:SINAD?

8. Use the ENTER statement to transfer the measured value to a variable within the

context of the program.

The following example program illustrates how to make settings and then take a

reading from the Test Set. This setup takes a reading from the spectr
marker after tuning it to the RF generator’s output frequency.

Exanpl e

10 Addr=714

20 QUTPUT Addr;"*RST" !Preset to known state

30 OUTPUT Addr;"TRI G MODE: RETR SING' !Sets single tr
40 QUTPUT Addr;"DI SP RFG' ! Selects the RF Gen screen
50 QUTPUT Addr; " AFGL: FM STAT OFF" ! Turns FM OFF

um analyzer

i gger

60 QUTPUT Addr;"RFG AMPL -66 DBM' !Sets RF Gen anpl to -66 dBm
70 QOUTPUT Addr;"RFG FREQ 500 MHZ" !Sets RF Gen freq to 500 MHz

80 CQUTPUT Addr;"RFG AMPL: STAT ON' ! Turns RF Gen outp
90 OUTPUT Addr; "Dl SP SAN'!Selects Spectrum Analyzer’s screen
100 OUTPUT Addr;"SAN:CRF 500 MHZ" !Center Frequency 500 MHz
110 ! --mmmmmmmmm e MEASUREMENT SEQUENCE-----------==-=----

120 OUTPUT Addr;"TRIG" !Triggers reading

130 OUTPUT Addr;"MEAS:SAN:MARK:LEV?" IQuery of Spectrum

140 'Analyzer’'s marker level

150 ENTER Addr;Lvl !Places measured value in variable Lvl

160 DISP Lvl!Displays value of Lvl

170 END

ut ON

The RF Generator’s output port and the Spectrum Analyzer’s input port are preset
to the RF IN/OUT port. This allows the Spectrum Analyzer to measure the RF

Generator with no external connections. The Spectrum Analyzer marker is always
tuned to the center frequency of the Spectrum Analyzer after preset. With the RF
Generator’s output port and Spectrum Analyzer input port both directed to the RF

IN/OUT port, the two will internally couple with 46 dB of gain, gi
value of approximately -20 dBm. While not a normal mode of o

ving a measured
peration this setup

is convenient for demonstration since no external cables are required. This also
illustrates the value of starting from the preset state since fewer programming

commands are required.
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» Guiddine#3. Avoid program hangs.

If the program stops or “hangs up” when trying to ENTER a measured value, it is most
likely that the desired measurement field is not available. There are several reasons
that can happen:

1. The screen where the measurement field is located has not been DISPlayed before
guerying the measurement field.

2. The measurement is not turned ON.

3. The squelch control is set too high. If a measurement is turned ON but is not
available due to the Squelch setting, the measurement field contains four dashes
(----). Thisis a valid state. The Test Set is waiting for a signal of sufficient strength
to unsquelch the receiver before making a measurement. If a measurement field
which is squelched is queried the Test Set will wait indefinitely for the receiver to
unsquelch and return a measured value.

4. The RF Analyzer’s Input Port is set to ANT (antenna) while trying to read TX
power. TX power is hot measurable with the Input Port set to ANT. The TX power
measurement field will display four dashes (- - - -) indicating the measurement is
unavailable.

5. Theinput signal to the Test Set is very unstable causing the Test Set to continuously
autorange. This condition will be apparent if an attempt is made to make the
measurement manually.

6. Trigger mode has been set to single trigger (TRIG:MODE:RETRIg SINGIe) and a
new measurement cycle has not been triggered before attempting to read the
measured value.

7. The program is attempting to make an FM deviation or AM depth measurement
while in the RX TEST screen. FM or AM measurements are not available in the RX
TEST screen. FM or AM measurements are made from the AF Analyzer screen by
setting theAF Anl | n field to FM or AM Demod.
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» Guiddine#4. Use single quotes and spaces properly.

The syntax diagrams ithapter 4, " HP-1B Commands,” show where single quotes
are needed and where spaces are needed.

Example

QUTPUT 714; " DI SP<space>AFAN'
OUTPUT 714; " AFAN. DEMP<space>" Of f " "

Improper use of single quotes and spaces will cause,
HP-1B Error:-103 Invalid Separator

« Guiddine#5. Ensure that settable fields are active by using the STATe ON command.

When making settings to fields that can be turned OFF with the STATe ON/OFF
command (refer to th€hapter 4, " HP-IB Commands"), make sure the STATe is

ON if the program uses that field. Note that if the STATe is OFF, just setting a
numeric value in the field will not change the STATe to ON. This is different than
front-panel operation whereby the process of selecting the field and entering a value
automatically sets the STATe to ON. Programmatically, fields must be explicitly set to
the ON state if they are in the OFF state.

For example, the following command line would set a new AMPS ENCoder SAT tone
deviation and then turn on the SAT tone (note the use of the ; to back up one level in
the command hierarchy so that more than one command can be executed in a single
line):

Example

QUTPUT 714; "ENC: AWPS: SAT: FM 2. 1 KHZ; FM STAT ON'

To just turn on the SAT tone without changing the current setting the following
commands would be used:

OQUTPUT 714; " ENC: AMPS: SAT: FM STAT ON'
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e Guiddine#6. Numeric values are returned in HP-IB Units or Attribute Units only.

When querying measurements or settings through HP-IB, the Test Set always returns
numeric values in HP-IB Units or Attribute Units, regardless of the current Display
Units setting. HP-IB Units, Attribute Units and Display Units determine the units-of-
measure used for a measurement or setting, for example, Hz, Volts, Watts, Amperes,
Ohms. Refer td Specifying Units-of-Measurefor Settings and M easurement

Results" on page 77 for further information.

For example, if the Test Set’s front panel is displaying TX Frequency as 835.02 MHz,
and the field is queried through HP-IB, the value returned will be 835020000 since the
HP-IB Units for frequency are Hz. Note that changing Display Units will not change
HP-IB Units or Attribute Units. Note also that setting the value of a numeric field
through HP-IB can be done using a variety of units-of-measure. The HP-IB Units or
Attribute Units for a queried value can always be determined using the :UNITs?
command or :AUNits? command respectively (reférftumber M easurement

Syntax" on page 181 or " Multiple Number M easurement Syntax" on page 183,

for command syntax).

Control Annunciators

The letters and symbols at the top right corner of the display indicate these
conditions:

* Rindicates the Test Set is in remote mode. The Test Set can be put into the remote mode
by an external controller or by an IBASIC program running on the built-in IBASIC
controller.

* L indicates that the Test Set has been addressed to Listen.
* T indicates that the Test Set has been addressed to Talk.

« Sindicates that the Test Set has sent the Require Service message by setting the Service
Request (SRQ) bus line true. (Seatus Reporting” on page 244.)

« Cindicates that the Test Set is currently the Active Controller on the bus.
« * indicates that an IBASIC program is running.
e ?indicates that an IBASIC program is waiting for a user response.

e - indicates that an IBASIC program is paused.
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Preparingthe Test Set For HP-I1B Use

1

If other HP-IB devices are in the system, attach an HP-IB cable from the Test Set's rear-
panel HP-IB connector to any one of the other devices in the test system.

Access the I/O CONFIGURE screen and perform the following steps:
a. Setthe Test Set’'s HP-IB address usingHRel B Adr s field.
b. Setthe Test Set’s HP-IB Controller capability usinghtbde field.

Tal k&Li st en configures the Test Set ot be the System Controller. The Test Set
has Active Controller capability (take control/pass control) in this mode. Use this
setting if the Test Set will be controlled through HP-IB from an external controller.

Cont r ol configures the Test Set to be the System Controller. Use this setting if the
Test Set will be the only controller on the HP-IB. Selecting the Control mode
automatically makes the Test Set the Active Controller.

NOTE: Only one System Controller can be configured in an HP-IB system. Refdpasing
Control" on page 318 for further information.

3.

If an HP-IB printer is or will be connected to the Test Set’s rear panel HP-IB connector
then,

a. access the PRINT CONFIGURE screen.
b. select one of the supported HP-IB printer models usinfybloke! field.

c. setthePrinter Port field to HP-IB.
d. setthe printer address using #reé nt er Addr ess field.
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Using the HP-IB with the Test Set’s built-in IBASIC Controller

The Test Set has two HP-IB interfaces, an internal-only HP-IB at select code 8
and an external HP-1B at select code 7. The HP-IB at select code 8 is only
available to the built-in IBASIC Controller and is used exclusively for
communication between the IBASIC Controller and the Test Set. The HP-IB at
select code 7 serves three purposes:

1. Itallowsthe Test Set to be controlled by an external controller
2. It alowsthe Test Set to print to an external HP-IB printer
3. Italowsthebuilt-in IBASIC Controller to control external HP-1B devices

IBASIC programs running on the Test Set’s IBASIC Controller must use the
internal-only HP-IB at select code 8 to control the Test Set. IBASIC programs
would use the external HP-IB at select code 7 to control HP-IB devices connected
to the rear panel HP-IB connector.

NOTE: Refer to " Overview of the Test Set" on page 28 for a detailed explanation of the Test Set’s
architecture.

When using a BASIC language Workstation with an HP-IB interface at select
code 7 to control the Test Set, HP-IB commands would look like this;

Example

I This command is sent to the Test Set at address 14.

QUTPUT 714;"*RST"

I This conmmand i s sent to anot her instrunent whose address is 19.
QUTPUT 719;"*RST"

When executing the same commands on the Test Set's IBASIC Controller, the
commands would look like this:

Example

QUTPUT 814;"*RST"

I Conmand sent to internal-only HP-1B at sel ect code 8,
! Test Set’s address does not change

OUTPUT 719;"*RST"

I Command sent to external HP-IB at select code 7,

! other instrument’s address does not change.
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Basic Programming Examples

The following simple examples illustrate the basic approach to controlling the
Test Set through the HP-IB. The punctuation and command syntax used for these
examplesisgiven in Chapter 4, " HP-IB Commands" .

The bus address 714 used in the following BASIC language examples assumes an
HP-IB interface at select code 7, and a Test Set HP-1B address of 14. All examples
assume an external controller isbeing used.

To Change a Field’s Setting over HP-IB

1. Usethe DISPlay command to access the screen containing the field whose setting isto
be changed.

2. Make the desired setting using the proper command syntax (refer to Chapter 4, "HP-
IB Commands" for proper syntax).

The following example makes several instrument setting changes:

Example

QUTPUT 714;"DI SP RFG' !Display the RF Generator screen.

OQUTPUT 714;"RFG FREQ 850 MHZ" !Set the RF Gen Freq to 850 M.
OUTPUT 714;"RFG OUTP 'DUPL’ "! Set the Qutput Port to Dupl ex.
OQUTPUT 714;"DI SP AFAN'! Di spl ay the AF Anal yzer screen.

OUTPUT 714;"AFAN: INP ' FM DEMOD "! Set the AF Anl In to FM Denod.

To Read a Field’s Setting over HP-IB37

1. Usethe DISPlay command to access the screen containing the field whose setting isto
be read.

2. Usethe Query form of the syntax for that field to place the setting value into the Test
Set’s output buffer.

3. Enter the value into the correct variable type within the program context (refer to
Chapter 4, " HP-IB Commands', for proper variable type).
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The following example reads several fields.

Example

OQUTPUT 714;"DI SP AFAN'! Di spl ay the AF Anal yzer screen.

QUTPUT 714; " AFAN: | NP?"! Query the AF Anl In field

ENTER 714; Af _input$ !Enter returned value into a string ariable.
QUTPUT 714;"DI SP RFG'! Di spl ay the RF Generator screen

QUTPUT 714;"RFG FREQ?"! Query the RF Gen Frequency field.

ENTER 714; Freq !Enter the returned value into a nuneric variable

NOTE: When querying measurements or settings through HP-1B, the Test Set alwaysreturns
numeric valuesin HP-1B Units or Attribute Units, regardless of the current Display
Units setting. Refer to " HP-1B Units (UNITS)" on page 80 and " Attribute Units
(AUNits)" on page 83 for further information.

To Make a Simple M easurement

The basic method for making a measurement is very similar to the method used to
read afield setting.

1. Usethe DISPlay command to access the screen containing the desired measurement.

2. Usethe MEASureform of the syntax for that measurement to place the measured value
into the Test Set’s output buffer.

3. Enter the value into the correct variable type within the program context (refer to
chapter 4, " HP-IB Commands' for proper variable type).

The following example measures the power of an RF signal.

Example

I Di splay the RF Anal yzer screen.

OUTPUT 714; "Dl SP RFAN'

I Measure the RF power and place result in output buffer.
QUTPUT 714; " MEAS: RFR. PONP"

Enter the neasured value into a numeric variabl e.
ENTER 714; Tx_power

The above exampleisvery simple and is designed to demonstrate the fundamental
procedure for obtaining a measurement result. Many other factors must be
considered when desi gning a measurement procedure, such asinstrument settings,
signal routing, settling time, filtering, triggering and measurement speed.
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Remote Operation

The Test Set can be operated remotely through the Hewlett-Packard Interface Bus
(HP-1B). Except as otherwise noted, the Test Set complies with the IEEE
488.1-1987 and | EEE 488.2-1987 Standards. Bus compatibility, programming
and data formats are described in the following sections.

All front-panel functions, except those listed intable 3, are programmabl e through

HP-IB.
Table3 Non-Programmable Front Panel Functions
Function Comment
ON/OFF Power Switch

Volume Control Knob

Squelch Control Knob The position of the Squelch Control knob cannot be programmed. How-
ever sguelch can be programmed to either the Open or Fixed position.
Refer to the Test Set’s User’s Guide for more information.

Cursor Control Knob
SHIFT Key
CANCEL Key

YES Key

NO Key

ENTER Key

Backspace (left-arrow) Key
PREV Key

HOLD ( SHIFT, PREV Keys)
PRINT ( SHIFT, TESTS Keys
ADRS ( SHIFT, LOCAL Keys
ASSIGN ( SHIFT, k4 Keys)
RELEASE ( SHIFT, k5 Keys)
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Remote Capabilities

Table4

Conformanceto the | EEE 488.1-1987 Standard

For al |EEE 488.1 functions implemented, the Test Set adheres to the rules and

procedures as outlined in that Standard.

Conformanceto the | EEE 488.2-1987 Standard

For al |EEE 488.2 functions implemented, the Test Set adheres to the rules and
procedures as outlined in that Standard with the exception of the * OPC Common

Command. Refer to the * OPC Common Command description.

|EEE 488.1 I nter face Functions

The interface functions that the Test Set implements are listed in table 4.

Test Set IEEE 488.1 I nterface Function Capabilities

Function Capability

Talker T6: No Talk Only Mode
Extended Talker TO: No Extended Taker Capahility
Listener L4: No Listen Only Mode
Extended Listener LEO: No Extended Listener Capability
Source Handshake SH1: Complete Capability
Acceptor Handshake AHZ1: Complete Capahility
Remote/L ocal RL1: Complete Capability
Service Request SR1: Complete Capability
Parallel Poll PPO: No Parallel Poll Capability
Device Clear DC1: Complete Capability
Device Trigger DT1: Complete Capability
Controller C1: System Controller

C3: Send REN

C4: Respond to SRQ

C11:No Pass Control to Self, No Parallel Poll
Drivers E2: Tri-State Drivers
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Addressing

Factory Set Address

The Test Set’s HP-IB address is set to decimal 14 at the factory. The address can be
changed by following the instructions"iBetting the Test Set's Bus Address" on page
51.

Extended Addressing

Extended addressing (secondary command) capability isnot implemented in the Test
Set.

Multiple Addressing
Multiple addressing capability is not implemented in the Test Set.

Setting the Test Set's Bus Address

The Test Set’s HP-IB bus address is set usingiRheB Adr s field which is located

on the I/O CONFIGURE screen. To set the HP-IB bus address; select the I/O
CONFIGURE screen and position the cursor next taithe B Adr s field. The

address can be set from decimal 0 to 30 using the numeric DATA keys, or by
pushing and then rotating the Cursor Control knob. There are no DIP switches for
setting the HP-IB bus address in the Test Set. The new setting is retained when the
Test Set is turned off.

Displaying the Bus Address

The Test Set’'s HP-IB bus address can be displayed by pressing and releasing the
SHIFT key, then the LOCAL key. The address is displayed in the upper left-hand
corner of the display screen.
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| EEE 488.1 Remote I nterface M essage Capabilities

The remote interface message capabilities of the Test Set and the associated | EEE
488.1 messages and control lines are listed in table 5.

Table5 Test Set |EEE 488.1 Interface M essage Capability
|IEEE
M essage Type I mplemented Response 488.1
M essage
Data Yes All front-panel functions, except thoselisted intable3on | DAB

page 49, are programmable. The Test Set can send status | END
byte, message and setting information. All measurement MTA
results (except dashed “- - - -” displays) and error mest MLA
sages are available through the bus. OTA

Remote Yes Remote programming mode is entered when the Rem&&N
Enable (REN) bus control line is true and the Test Set|isMLA
addressed to listen. TiReannunciator will appear in the
upper-right corner of the display screen when the Test|Set
is in remote mode. All front-panel keys are disabled
(except for the LOCAL key, POWER switch, Volume
control and Squelch control knobs). When the Test Set
enters remote mode the output signals and internal setfings
remain unchanged, except that triggering is reset to the
state it was last set to in remote mode (Refémuagger -
ing M easurements’ on page 228).

Local Yes The Test Set returns to local mode (full front-panel conGTL
trol) when either the Go To Local (GTL) bus command iMLA
received, the front-panel LOCAL key is pressed or the
REN line goes false. When the Test Set returns to loca
mode the output signals and internal settings remain
unchanged, except that triggering is reset to
TRIG:MODE:SETT FULL;RETR REP. The LOCAL key
will not function if the Test Set is in the local lockout
mode.

Local Lockout Yes Local Lockout disables all front-panel keys including theLO
LOCAL key. Only the System Controller or the POWER
switch can return the Test Set to local mode (front-panel
control).
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Table5 Test Set |EEE 488.1 I nterface M essage Capability (Continued)
|IEEE
M essage Type I mplemented Response 488.1
M essage
Clear Lockout/ Yes The Test Set returns to local mode (front-panel control) REN
Set Local and local lockout is cleared when the REN bus control line
goes false. When the Test Set returnsto local mode the
output signals and internal settings remain unchanged,
except that triggering is set to TRIG:MODE:SETT
FULL;RETR REP.
Service Request Yes The Test Set sets the Service Request (SRQ) buslinetrue | SRQ
if any of the enabled conditions in the Status Byte Regis-
ter, asdefined by the Service Request Enable Register, are
true.
Status Byte Yes The Test Set responds to a Seria Poll Enable (SPE) bus SPE

command by sending an 8-bit status byte when addressed | SPD
to talk. Bit 6 will betrue, logic 1, if the Test Set has sent STB

the SRQ message MTA
Status Bit No The Test Set does not have the capability torespondtoa | PPE
Parallel Poll. PPD
PPU
PPC
IDY
Clear Yes This message clears the Input Buffer and Output Queue, DCL

clears any commandsin process, putsthe Test Set intothe | SDC
Operation Complete idle state and preparesthe Test Setto | MLA
receive new commands. The Device Clear (DCL) or
Selected Device Clear (SDC) bus commands

» do not change any settings or stored data (except as
noted previously)

» do not interrupt front panel 1/0 or any Test Set
operation in progress (except as noted previously)

» do not change the contents of the Status Byte Regjster
(other than clearing the MAV bit as a consequence|of
clearing the Output Queue).

The Test Set responds equally to DCL or SDC bus comn-

mands.
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Table5 Test Set IEEE 488.1 I nterface M essage Capability (Continued)
|IEEE
M essage Type I mplemented Response 488.1
M essage
Trigger Yes If in remote programming mode and addressed to listen, GET
the Test Set makes atriggered measurement followingthe | MLA
trigger conditions currently in effect in the instrument.
The Test Set responds equally to the Group Execute Trig-
ger (GET) bus command or the * TRG Common Com-
mand.
Take Control Yes The Test Set beginsto act asthe Active Controller onthe | TCT
bus. MTA
Abort Yes The Test Set stops talking and listening IFC
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Remote/L ocal M odes

Remote M ode

In Remote mode al front-panel keys are disabled (except for the LOCAL key,
POWER switch, Volume control and Squelch control). The LOCAL key isonly
disabled by the Local Lockout bus command. When in Remote mode and
addressed to Listen the Test Set responds to the Data, Remote, Local, Clear
(SDC), and Trigger messages. When the Test Set isin Remote mode, theR
annunciator will be displayed in the upper right corner of the display screen and
triggering is set to the state it was last set to in Remote mode (if no previous
setting, the default is FULL SETTIling and REPetitive RETRiggering). When the
Test Set isbeing addressed to Listen or Talk theL or T annunciators will be
displayed in the upper-right corner of the display screen.

Local Mode

In Local mode the Test Set’s front-panel controls are fully operational. The Test
Set uses FULL SETTIling and REPetitive RETRiggering in Local mode. When the
Test Set is being addressed to Listen or Talk.-tbeT annunciators will be
displayed in the upper-right corner of the display screen.

Remote or Local Mode

When addressed to Talk in Remote or Local mode, the Test Set can issue the Data
and Status Byte messages and respond to the Take Control message. In addition
the Test Set can issue the Service Request Message (SRQ). Regardless of whether
it is addressed to talk or listen, the Test Set will respond to the Clear (DCL), Local
Lockout, Clear Lockout/Set Local, and Abort messages.
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Local To Remote Transitions

The Test Set switches from Local to Remote mode upon receipt of the Remote
message (REN busline true and Test Set is addressed to listen). No instrument
settings are changed by the transition from Local to Remote mode, but triggering
is set to the state it was last set to in Remote mode (if no previous setting, the
default is FULL SETTIing and REPetitive RETRiggering). The R annunciator in
the upper-right corner of the display isturned on.

When the Test Set makes atransition from local to remote mode, all currently
active measurements are flagged asinvalid causing any currently available
measurement results to become unavailable. If the HP-IB trigger modeis

:RETR REP then a new measurement cycle is started and measurement results
will be available for al active measurements when valid results have been
obtained. If the HP-IB trigger mode is :RETR SING then a measurement cycle
must be started by issuing atrigger event. Refer to " Triggering M easurements" on
page 228 for more information.

Remote To Local Transitions

The Test Set switches from Remote to Local mode upon receipt of the Local
message (Go To Local bus message is sent and Test Set is addressed to listen) or
receipt of the Clear Lockout/Set Loca message (REN busline false). No
instrument settings are changed by the transition from Remote to Local mode, but
triggering is reset to FULL SETTIling and REPetitive RETRiggering. TheR
annunciator in the upper right corner of the display is turned off.

If itisnot in Local Lockout mode the Test Set switches from Remote to Local
mode whenever the front-panel LOCAL key is pressed.

If the Test Set wasin Local Lockout mode when the Local message was received,
front-panel control isreturned, but Local Lockout modeis not cleared. Unlessthe
Test Set receivesthe Clear Lockout/Set Local message, the Test Set will still bein
Local Lockout mode the next time it goes to the Remote mode.
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Local L ockout

The Local Lockout mode disables the front-panel LOCAL key and allows return
to Local mode only by commands from the System Controller (Clear Lockout/Set
L ocal message).

When a data transmission to the Test Set isinterrupted, which can happen if the
LOCAL key is pressed, the data being transmitted may be lost. This can leave the
Test Set in an unknown state. The Local Lockout mode prevents loss of data or
system control due to someone unintentionally pressing front-panel keys.

NOTE: Return to Local mode can also be accomplished by setting the POWER switch to OFF and
back to ON. However, returning to Local mode in this way has the following disadvantages:

1. It defeats the purpose of the Local Lockout mode in that the Active Controller will lose
control of the test set.

2. Instrument configuration is reset to the power up condition thereby losing the
instrument configuration set by the Active Controller.

Clear Lockout/Set Local

The Test Set returns to Local mode when it receives the Clear L ockout/Set Local

message. No instrument settings are changed by the transition from Remote mode
with Local Lockout to Local mode but triggering isreset to FULL SETTIing and

REPetitive RETRiggering.
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Background

Background

One of the most common remote user interface operations performed on an

Test Set isto query and read a measurement result. Generally, this operation is
accomplished by sending the query command to the Test Set, followed
immediately by arequest to read the requested measurement result. Using
Hewlett-Packard Rocky Mountain BASIC (RMB) language, this operation would
be written using the OUTPUT and ENTER command as follows:

QUTPUT 714; " MEAS: RFR. POWP"
ENTER 714; Power

Using this programming structure, the control program will stay on the ENTER
statement until it is satisfied - that is - until the Test Set has returned the requested
measurement result. This structure works correctly as long as the Test Set returns
avalid measurement result. If, for some reason, the Test Set does not return a
measurement result, the control program becomes “hung” on the ENTER
statement and program execution effectively stops.

In order to prevent the control program from becoming “hung” programmers
usually enclose the operation with some form of timeout function. The form of the
timeout will of course depend upon the programming language being used. The
purpose of the timeout is to specify a fixed amount of time that the control
program will wait for the Test Set to return the requested result. After this time
has expired the control program will abandon the ENTER statement and try to
take some corrective action to regain control of the Test Set.

If the control program does not send the proper commands in the proper sequence
when trying to regain control of the Test Set, unexpected operation will result.
When this condition is encountered, power must be cycled on the Test Set to
regain control.
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This situation can be avoided entirely by:

1. sending a Selected Device Clear (SDC) interface message to put the Test Set's HP-IB
subsystem into a known state.
2. sending a command to terminate the requested measurement cycle.

These commands issued in this order will allow the control program to regain
control of the Test Set. Any other sequence of commands will result in
unexpected operation.

The following programs demonstrate a recommended technique for querying and
entering data from the Test Set. This technique will prevent the Test Set from

getting into a ‘hung’ state such that power must be cycled on the Test Set to regain
manual or programmatic control.

There are a variety of programming constructs which can be used to implement
this technique. In the programming examples presented, a function call is
implemented which returns a numeric measurement result. The function call has
two pass parameters; the query command (passed as a quoted string) and a time-
out value (passed as a integer number).

The time-out value represents how long you want to wait, in seconds, for the Test
Set to return a valid measurement result. If a valid measurement result is not
returned by the Test Set within the time-out value, the function returns a very
large number. The calling program can check the value and take appropriate
action.

The program examples are written so as to be self-explanatory. In practice, the
length of: variable names, line labels, function names, etc., will be
implementation dependent.
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HP BASIC ‘ON TIMEOUT’ Example Program

The following example program demonstrates a recommended technique which
can be utilized in situations where a measurement result timeout value of 32.767
seconds or lessis adequate. In the HP RMB language, the timeout parameter for
the ON TIMEOUT command has a maximum value of 32.767 seconds. If a
timeout value of greater than 32.767 seconds is required refer to the HP BASIC
‘MAV’ Bit Example Program.

The measurement result timeout value is defined to mean the amount of time the
control program is willing to wait for the Test Set to return a valid measurement
result to the control program.

Lines 10 thru 230 in this example set up a measurement situation to demonstrate
the use of the recommended technique. The recommended technique is exampled
in the Measure Function.

NOTE: Lines 50 and 60 should be included in the beginning of all control program. These lines are
required to ensure that the Test Set is properly reset. This covers the case where the program
was previously run and was stopped with the Test Set in an error condition.
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COM /1 o_nanes/ | NTEGER | nst_addr, Bus_addr
CLEAR SCREEN

I nst_addr=714

Bus_addr =7

CLEAR | nst _addr

QUTPUT | nst _addr; " TRI G ABORT"

QUTPUT | nst _addr; " *RST"

QUTPUT | nst_addr; " DI SP RFAN'
|

Execute a call to the Measure function with a request to neasure RF
power. The tinme out value is specified as 10 seconds. The val ue
returned by the function is assigned to the variable Measure_result.

!
!
!
!
Measur e_r esul t =FNMeasur e( " MEAS: RFR: POA?" , 10)
!
I Check the result of the function call.
!
| F Measure_resul t=9. E+99 THEN

PRI NT "Measurenent failed."
ELSE

PRI NT "Power = "; Measure_result
END | F
END

[ IR S S b b S R R I Rk R R S o R R S o S o O R

! Recommended Techni que:
!***********************************************************
DEF FNMeasur e( Query_conmmand$, Ti ne_out _val ue)
COM /I o_nanes/ | NTEGER | nst _addr, Bus_addr
DI SABLE
ON TI MEQUT Bus_addr, Ti me_out _val ue RECOVER Ti med_out
QUTPUT | nst _addr; " TRI G MODE: RETR SING : TRIG | MM
QUTPUT | nst _addr; Query_conmmand$
ENTER | nst _addr; Resul t
QUTPUT | nst _addr; " TRI G MODE: RETR REP"
ENABLE
RETURN Resul t
med_out : !
ON TI MEQUT Bus_addr, Ti me_out _val ue GOTO Cannot _recover
CLEAR | nst_addr
QUTPUT | nst _addr; " TRI G ABORT; MODE: RETR REP"
ENABLE
RETURN 9. E+99
Cannot _recover:!
DI SP "Cannot regain control of Test Set."
STOP
FNEND

Ti
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Commentsfor Recommended Routine
Table6

Commentsfor Measure Function from ON TIMEOUT
Example Program

Program Line

Number Comments

50 Send a Selected Device Clear (SDC) to the Test Set to put the HP-1B subsystem
into a known state. This allows the control program to regain programmatic
control of the Test Set if it isin an error state when the program begins to run.

60 Command the Test Set to abort the currently executing measurement cycle. This
will force the Test Set to stop waiting for any measurement results to be available
from measurements which may be in an invalid state when the program beginsto
run.

290 Turn event initiated branches off (except ON END, ON ERROR and ON
TIMEOUT) to ensure that the Measure function will not be exited until itis
finished.

300 Set up atimeout for any /O activity on the HP-IB. Thiswill allow the function to
recover if the bus hangs for any reason.

310 Set the triggering mode to single followed by atrigger immediate command. This
ensures that a new measurement cycle will be started when the TRIG:IMM
command is sent. This sequence, that is: set to single trigger and then send a
trigger command, guarantees that the measurement result returned to the ENTER
statement will accurately reflect the state of the DUT when the TRIG:IMM
command was sent. The 'IMM’ keyword is optional.

320 Send the query command passed to the Measure function to the Test Set.

330 Read the measurement result.

340 Set the trigger mode to repetitive retriggering. Setting the trigger mode to
repetitive will be implementation dependent.

350 Re-enable event initiated branching. If any event initiated branches were logged

while the Measure function was executing they will be executed when system
priority permits.
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Commentsfor Measure Function from ON TIMEOUT
Example Program (Continued)

Program Line
Number

Comments

360

Exit the Measure function and return the result value.

370

Thefollowing lines of code handle the case where the request for a measurement
result has timed out.

380

Set up atimeout for any 1/O activity on the HP-IB while the control programis
trying to regain control of the Test Set. Thiswill allow the function to gracefully
stop program execution if the control program cannot regain control of the Test
Set. Thistimeout should only occur if there is some type of hardware failure,
either in the Test Set or the external controller, which prevents them from
communicating viaHP-1B.

390

Send a Selected Device Clear (SDC) to the Test Set to put the HP-I1B subsystem
into aknown state. This allows the control program to regain programmeatic
control of the Test Set.

400

Command the Test Set to abort the currently executing measurement cycle. Set
the trigger mode back to repetitive retriggering. Setting the Test Set back to
repetitive retriggering will be implementation dependent.

410

Re-enable event initiated branching. If any event initiated branches were logged
while the Measure function was executing they will be executed when system
priority permits.

420

Exit the Measure function and return aresult value of 9.E+99.

430

Thefollowing lines of code handle the case where the control program cannot
regain control of the Test Set. The actionstaken in this section of the code will be
implementation dependent. For the example case a message is displayed to the
operator and the program is stopped.

440

Display a message to the operator that the control program cannot regain control
of the Test Set.

450

Stop execution of the control program.
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HP BASIC ‘MAV’ Example Program

NOTE:

Thefollowing HP RMB example program demonstrates a technique which can be
used in situations where a 32.767 measurement result timeout value is not
adequate.

M easurement result timeout value is defined to mean the amount of time the
control program iswilling to wait for the Test Set to return avalid measurement
result to the control program.

The technique usesthe MAV (Message Available) bit in the Test Set's HP-1B
Status Byte to determine when there is data in the Output Queue. A polling loop is
used to query the Status byte. The timeout duration for returning the measurement
result is handled by the polling loop. An HP-IB interface activity timeout is also
set up to handle time-outs resulting from problems with the HP-IB interface.

Lines 10 thru 230 in this example set up a measurement situation to demonstrate
the use of the recommended technique. The recommended technique is exampled
in the Measure Function.

Lines 50 and 60 should be included in the beginning of all control program. These lines are
required to ensure that the Test Set is properly reset. This covers the case where the program
was previously run and was stopped with the Test Set in an error condition.
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COM /1 o_nanes/ | NTEGER | nst_addr, Bus_addr
CLEAR SCREEN
I nst_addr=714
Bus_addr =7
CLEAR | nst _addr
QUTPUT | nst _addr; " TRI G ABORT"
QUTPUT | nst _addr; " *RST"
QUTPUT | nst _addr; "Dl SP RFAN'
I

| Execute a call to the Measure function with a request to neasure RF
! power. The time out value is specified as 50 seconds. The val ue

! returned by the function is assigned to the variable Measure_result.
!

Measur e_r esul t =FNMeasur e( " MEAS: RFR: POA?" , 50)

!

! Check the result of the function call.

!

| F Measure_resul t=9. E+99 THEN

PRI NT " Measurenent failed."

ELSE

PRI NT "Power = "; Measure_result

END | F

END

!***********************************************************

! Recommended Techni que:

! R O I o O O O S S R I
DEF FNMeasur e( Query_conmand$, Ti ne_out _val ue)
COM /I o_nanes/ | NTEGER | nst_addr, Bus_addr

DI SABLE

ON TI MEQUT Bus_addr,5 GOTO Ti med_out

QUTPUT | nst _addr; " TRI G MODE: RETR SING : TRIG | MM
QUTPUT | nst _addr; Query_command$

Start _tine=TI VEDATE

REPEAT

VAT .1

St at us_byt e=SPOLL( | nst _addr)

I F BI T(Status_byte, 4) THEN

ENTER | nst _addr; Resul t

QUTPUT | nst _addr; " TRI G MODE: RETR REP"

ENABLE

RETURN Resul t

END | F

UNTI L TI MEDATE-Start _tinme>=Ti me_out _val ue

Ti med_out : !

ON TI MEQUT Bus_addr,5 GOTO Cannot _recover
CLEAR I nst _addr

QUTPUT | nst _addr; " TRI G ABORT; MODE: RETR REP"
RETURN 9. E+99

Cannot _recover: !

DI SP "Cannot regain control of Test Set."
STOP

FNEND
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Commentsfor Recommended Routine

Table7 Commentsfor Measure Function from MAV Example Program
Program Line Comments
Number

50 Send a Selected Device Clear (SDC) to the Test Set to put the HP-1B subsystem
into a known state. This allows the control program to regain programmatic
control of the Test Set if it isin an error state when the program begins to run.

60 Command the Test Set to abort the currently executing measurement cycle. This
will force the Test Set to stop waiting for any measurement results to be available
from measurements which may bein an invalid state when the program beginsto
run.

290 Turn event initiated branches off (except ON END, ON ERROR and ON
TIMEOUT) to ensure that the Measure function will not be exited until itis
finished.

300 Set up a5 second timeout for any /O activity on the HP-1B. Thiswill alow the
function to recover if the bus hangs for any reason. The length of the timeout will
be implementation dependent.

310 Set the triggering mode to single followed by atrigger immediate command. This
ensures that a new measurement cycle will be started when the TRIG:IMM
command is sent. This sequence, that is: set to single trigger and then send trigger
command, guarantees that the measurement result returned to the ENTER
statement will accurately reflect the state of the DUT when the TRIG:IMM
command was sent. The IMM’ keyword is optional.

320 Send the query command passed to the Measure function to the Test Set.

330 Establish a start time against which to compare the measurement result timeout
value passed to the Measure function.

340 Start the status byte polling loop.

350 Allow the Test Set some time (100 milliseconds) to process the measurement.

When polling the Test Set the polling loop must give the Test Set time to process
the requested measurement. Since HP-1B command processing has a higher sys-
tem priority within the Test Set than measurement functions, constantly sending
HP-1B commands will result in longer measurement times.
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Table7 Commentsfor Measure Function from MAV Example Program (Continued)
Program Line Comments
Number

360 Perform a serial poll to read the Status Byte from the Test Set. A serial poll is
used because the * STB Common Command cannot be processed by the Test Set
while aquery ispending. Sending the * STB command will cause an
'HP-1B Error: -410 Query INTERRUPTED’ error.

370 Check bit 4, the Message Available bit (MAV), to seeif itissetto’l’. Ifitis, then
the requested measurement result is ready.

380 Read the measurement result.

390 Set the trigger mode to repetitive retriggering. Setting the trigger mode to
repetitive will be implementation dependent.

400 Re-enable event initiated branching. If any event initiated branches were logged
while the Measure function was executing they will be executed when system
priority permits.

410 Exit the Measure function and return the result val ue.

430 Check to see if the measurement result time out value has been equaled or
exceeded. If it has the polling loop will be exited.

440 The following lines of code handle the case where the request for a measurement
result has timed out because the polling loop has completed with no result
available.

450 Set up atimeout for any 1/0 activity on the HP-IB while the control programis
trying to regain control of the Test Set. Thiswill allow the function to gracefully
stop program execution if the control program cannot regain control of the Test
Set. Thistimeout should only occur if there is some type of hardware failure,
either in the Test Set or the external controller, which prevents them from
communicating via HP-IB.

460 Send a Selected Device Clear (SDC) to the Test Set to put the HP-IB subsystem
into a known state. This allows the control program to regain programmeatic
control of the Test Set.

470 Command the Test Set to abort the currently executing measurement cycle. Set

the trigger mode back to repetitive retriggering. Setting the Test Set back to
repetitive retriggering will be implementation dependent.
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Table7 Commentsfor Measure Function from MAV Example Program (Continued)
Program Line Comments
Number

480 Exit the Measure function and return aresult value of 9.E+99.

490 Thefollowing lines of code handle the case where the control program cannot
regain control of the Test Set. The actionstaken in this section of the code will be
implementation dependent. For the example case a message is displayed to the
operator and the program is stopped.

500 Display a message to the operator that the control program cannot regain control
of the Test Set.

510 Stop execution of the control program.
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Sequential and Overlapped Commands

| EEE 488.2 makes the distinction between sequential and overlapped commands.
Sequential commands complete their task before execution of the next command
can begin. Overlapped commands can run concurrently, that is, acommand
following an overlapped command may begin execution while the overlapped
command is till in progress. All commandsin the Test Set are sequential.

The processing architecture of the Test Set allows it to accept commands through
the HP-IB while it is executing commands already parsed into its command
buffer. While this may appear to be overlapped, commands are always executed
sequentially in the order received.

The process of executing a command can be divided into three steps:

1. Command is accepted from HP-1B and checked for proper structure and parameters.
2. Commandsis sent to instrument hardware.
3. Instrument hardware fully responds after some time, At.

For example, in programming the Test Set's RF Signal Generator it takes

< 150 ms after receipt of the frequency setting command for the output signal to
be within 100 Hz of the desired frequency. In the Test Set, commands are
considered to have “completed their task” at the end of step 2. In manual
operation all displayed measurement results take into account the instrument
hardware’s response time. When programming measurements through HP-IB the
Triggering mode selected will determine whether the instrument’s response time
is accounted for automatically or if the control program must account for it. Refer
to" Triggering M easurements” on page 228 for a discussion of the different Trigger
modes available in the Test Set and their affect on measurement results.
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Guidelinesfor Operation

Command Names

The following topics discuss rules and guidelines for controlling the Test Set
through HP-1B.

All command names of more than four characters have an alternate abbreviated
form using only upper case letters and, in some cases, asingle numeral. The
commands are not case sensitive. Upper and lower case characters can be used for
all commands.

For example, to set the destination of AF Generator 1 to Audio Out, any of the
following command strings are valid:

AFGENERATCORL1: DESTI NATI ON * AUDI O QUT’
or

af generator 1: destination 'audi o out’
or

af gl: dest ’audi o out’
or

AFGL: DEST * AUDI O QUT’
or

Afgl: Dest ' Audi o oUT
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Command Punctuation

NOTE:

Programming L anguage Considerations. The punctuation rules for the Test Set's

HP-IB commands conform to the IEEE 488.2 standard. It is possible that some

programming languages used on external controllers may not accept some of the
punctuation requirements. It is therefore necessary that the equivalent form of the correct
punctuation, as defined by the language, be used for HP-IB operation. Improper

punctuation will results itlP- | B Error: -102 Syntax Error.

Using Quotesfor String Entries

Quotation marks’ and " are used to select anon-numeric field setting. Thevalueis
entered into the command line as a quoted alphanumeric string.

Quotes are used with all Underlined (toggling) and One-of-many (menu choice)
fields. (See “Changing A Field’'s Setting” in chapter 1 of #ie8921A User’s
Guidefor field type descriptions.)

For example, to set the RF Generatais put Port field toDupl (duplex), the
Dupl would be entered into the command string.

RFG QUTP ' Dupl’
or
RFG QUTP " Dupl "

Using Spaces

When changing a field’s setting, a space must always precede the setting value in
the command string, regardless of the field type (command<space>value).

RFG FREQ<space>850MHZ
RFG ATT<space>' OFF
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Using Colonsto Separ ate Commands

The HP-IB command syntax is structured using a control hierarchy that is
analogous to manual operation.

The control hierarchy for making a manual instrument setting using the front-
panel controlsis asfollows: first the screen is accessed, then the desired field is
selected, then the appropriate setting is made. HP-IB commands use the same
hierarchy. The colon () is used to separate the different levels of the command
hierarchy.

For example, to set the AF Analyzer input gain to 40 dB, the following command
syntax would be used:

DI SP AFAN
AFAN: | NP: GAIN " 40 dB

Using the Semicolon to Output Multiple Commands

Multiple commands can be output from one program line by separating the

commands with a semicolon (;). The semicolon tells the Test Set's HP-IB
command parser to back up one level of hierarchy and accept the next command
at the same level as the previous command.

For example, on one command line, it is possible to

1. accessthe AF ANALY ZER screen,

2. set the AF Analyzer’s Input t&M Denod
3. set Filter 1 t800 Hz HPF

4, set Filter 2 t8kHz LPF

DI SP AFAN; AFAN: | NP * AM DEMOD ; FI LT1 ' 300Hz HPF ; FI LT2 ' 3kHz LPF

The semicolon after the “DISP AFAN” command tells the Test Set's HP-1B
command parser that the next command is at the same level in the command
hierarchy as the display command. Similarly, the semicolon after the INP 'AM
DEMOD' command tells the command parser that the next command (FILT1
'300Hz HPF') is at the same command level as the INP 'AM DEMOD' command.
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Using the Semicolon and Colon to Output Multiple Commands

A semicolon followed by acolon (;:) tellsthe HP-IB command parser that the next
command is at the top level of the command hierarchy. This allows commands

from different instruments to be output on one command line. The following

example sets the RF Analyzer’s tune frequency to 850 MHz, and then sets the AF
Analyzer’s input to FM Demod.

RFAN: FREQ 850MHZ; : AFAN: | NP ' FM DEMOD

Using Question Marksto Query Setting or M easurement Fields

The question mark (?) is used to query (read-back) an instrument setting or
measurement value. To generate the query form of a command, place the question
mark immediately after the command. Queried information must be read into the
proper variable type within the program context before it can be displayed,

printed, or used as a numeric value in the program.

Queried information is returned in the same format used to set the value: queried
numeric fields return numeric data; quoted string fields return quoted string
information.

For example, the following BASIC language program statements query the
current setting of thaFGen 1 To field:

'Query the AFGenl To field

QUTPUT 714; " AFGL: DEST?"

'Enter queried value into a string variable.
ENTER 714; Af g1_t 0o$
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Specifying Units-of-M easure for Settings and M easurement Results

Numeric settings and measurement results in the Test Set can be displayed using

one or more units-of-measure (V, mV, mV, Hz, kHz, MHz...). When operating
the Test Set manually, the units-of-measure can be easily changed to display
measurement results and field settings in the most convenient format. HP-IB
operation is similar to manual operation in that the units-of-measure used to
display numeric data can be programmatically changed to the most convenient
form.

NOTE:

When querying measurements or settings through HP-1B, the Test Set always returns numeric
valuesin HP-IB Units or Attribute Units, regardless of the current Display Units setting. Refer
to "HP-IB Units (UNITs)" on page 80 and " Attribute Units (AUNIts)" on page 83 for
further information.

There are three sets of units-of-measure used in the Test Set: Display Units,
HP-IB Units, and Attribute Units. Writing correct HP-IB programs requires an
understanding of how the Test Set deals with these different sets of units-of-
measure.

Display Units (DUNits)

Display Units are the units-of-measure used by the Test Set to display humeric
data (field settings and measurement results) on the front-@Realisplay. For
example, the RF Generator’s frequency can be displayed in Hz, kHz, MHz and
GHz. Similarly, the measured TX Frequency can be displayed in Hz, kHz, MHz
and GHz.

When evaluating an entered value for a numeric field, the Test Set interprets the
data it receives in terms of the Display Units currently set. For example, if the
Display Units for theRF Gen Freq field are set to GHz and the operator tries to
enter 500 into the field, dmput val ue out of range error is generated

since the Test Set interpreted the value as 500 GHz which is outside the valid
frequency range of the Test Set.
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Changing Display Units. Use the DUNits command to change the units-of-
measure used by the Test Set to display any field setting or measurement result.
For example, to change the Display Units setting for the TX Power measurement
field from Wto dBm the following command would be used:

MEAS: RFR: POW DUN DBM
Display Units  DUNits Command Example

GHz : MEAS:. RFR: FREQ ABS: DUN GHz
MHz : MEAS:. RFR: FREQ ABS: DUN MHZ
kHz : MEAS: RFR: FREQ ABS: DUN KHZ
Hz : MEAS: RFR: FREQ ABS: DUN HzZ
ppm . MEAS: RFR: FREQ ERR: DUN PPM
%D : MEAS. RFR: FREQ ERR: DUN PCTDI FF
V : MEAS: RFR: PON DUN V

mV . MEAS: RFR: POW DUN W

mV : RFG AVPL: DUN W/

dBmv : RFG AVPL: DUN DBUV

W : MEAS. RFR: PON DUN W

mw : MEAS: RFR: POW DUN MW

dBm : MEAS: RFR: POW DUN DBM

db : MEAS: AFR: DI STN: DUN DB

% : MEAS: AFR: DI STN: DUN PCT

S : DEC. FGEN: GATE: DUN S

ms : DEC. FGEN: GATE: DUN MS
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Reading Back Display Units Setting. Use the Display Units query command,
DUNIts?, to read back the current Display Units setting. For example, the
following BASIC language program statements query the current Display Units
setting for the TX Power measurement:

'Query Display Units setting for TX Power measurenent.
QUTPUT 714; " MEAS: RFR: PON DUNi t s?"

lEnter the returned value into a string variable.
ENTER 714; A$

The returned units-of-measure will be whatever is shown on the Test Set's front-
panel display for the TX Power measurement: dBm, V, mV, dBuV, or W. All
returned characters are in upper case. For example, if dBuV is displayed, DBUV
is returned.

Guiddinesfor Display Units

When querying a field’'s setting or measurement result through HP-IB, the Test Set
always returns numeric values in HP-IB Units or Attribute Units, regardless of the
field’s current Display Units setting.

The Display Units for a field's setting or measurement result can be set to any valid
unit-of-measure, regardless of the field’s HP-IB Units or Attribute Units.

The Display Units setting for a field's setting is not affected when changing the field’s
value through HP-IB.

For example, if thé\FGenl Fr eq Display Units are set to kHz, and the command
AFG1:FREQ 10 HZ is sent to change AFGenl's frequency to 10 Hz, the Test Set
displays0. 0100 kHz; not 10 Hz.
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HP-1B Units (UNITS)

HP-1B Units are the units-of-measure used by the Test Set when sending numeric

data (field settings and measurement results) through HP-1B, and the default
units-of-measure for receiving numeric data (field settings and measurement

results) through HP-1B. Changing HP-1B Units has no affect on the Display Units

or Attribute Units settings. Table 8 lists the HP-I1B Units used in the Test Set.

Table 8 HP-1B Units

Parameter Unit of Measure
Power Watts (W) or dBm (DBM)
Amplitude Volts (V), or dBuV (DBUV)
Frequency Hertz (H2)
Frequency Error Hertz (HZ) or parts per million (PPM)
Time Seconds (S)
Data Rate Bits per second (BPS)
Current Amperes (A)
Resistance Ohms (OHM)
Relative Level decibels (DB) or percent (PCT)
Marker Position Division (DIV)
FM Modulation Hertz (HZ)
AM Modulation Percent (PCT)

Usethe UNITs? command to determine the HP-1B Units for ameasurement result

or field setting (refer to " Reading-Back HP-1B Units." on page 82 for more

information).
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Changing HP-IB Units. Usethe UNITs command to change the HP-1B Units
setting for selected measurement or instrument setup fields. Only the HP-1B units
for power, relative level, and frequency error can be changed. Table 9 lists the
measurement and instrument setup fields which have changeable HP-1B Units.

Table9 HP-1B Units That Can Be Changed
Function Available HP-IB Units
TX Power measurement W or DBM
Adjacent Channel Power
LRATio, URATIio DB or PCT
LLEVe, ULEVe W or DBM
SINAD measurement DB or PCT
DISTN measurement DB or PCT
SNR measurement DB or PCT
RF Generator Amplitude W or DBM or V or DBUV
Frequency Error HZ or PPM

For example, the following BASIC language program statements change the
HP-1B Unitsfor the TX Power measurement from Wto dBm

OUTPUT 714,"MEAS:RFR:POW:UNIT DBM"
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Reading-Back HP-1B Units. Usethe UNITs? command to read back the current
HP-IB Units setting for ameasurement or instrument setup field. For example, the
following BASIC language program statements read back the current HP-1B Units
setting for the TX Power measurement:

'Query the current HP-1B Units setting for TX Power.
QUTPUT 714; " MEAS: RFR: PON UNI T?"

lEnter the returned value into a string variable.
ENTER 714; A$

Guidelinesfor HP-IB Units

When setting the value of a numeric field (suchB&&enl Fr eq), any non—HP-IB
Unit unit-of-measure must be specified in the command string, otherwise the current
HP-IB Unit is assumed by the Test Set.

For example, if the command RFG:FREQ 900 is sent through HP-IB, the Test Set will
interpret the data as 900 Hz, since HZ is the HP-IB Unit for frequency. This would
result in anl nput val ue out of range error. Sending the command
RFG:FREQ 900 MHZ would set the value to 900 MHz.

When querying measurements or settings through HP-IB, the Test Set always returns
numeric values in HP-IB units, regardless of the current Display Unit setting. Numeric
values are expressed in scientific notation.

For example, if th&X Fr equency measurement is displayed as 150.000000 MHz
on the Test Set, the value returned through HP-IB is 1.5000000E+0880ﬁ).5
Converting the returned value to a format other than scientific notation must be done
programmatically.
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Attribute Units (AUNits)

Attribute Units are the units-of-measure used by the Test Set when sending or
receiving numeric data through HP-1B for the MEA Sure commands. REFerence,
METer (HEND, LEND, INT), HLIMit and LLIMit (refer to" Number

M easur ement Syntax" on page 181 for further details). These measurement
commands are anal ogous to the front-panel Data Function keys: REF SET,
METER, HI LIMIT and LO LIMIT respectively. Attribute Units use the same set
of units-of-measure as the HP-IB Units (except Frequency Error), but are only
used with the MEA Sure commands: REFerence, METer (HEND, LEND, INT),
HLIMit and LLIMit. Table 10 lists the Attribute Units used in the Test Set.

Table 10 Attribute Units
Parameter Unit of Measure
Power Watts (W) or dBm (DBM)
Amplitude Volts (V)
Frequency Hertz (H2)
Time Seconds (S)
Data Rate Bits per second (BPS)
Current Amperes (A)
Resistance Ohms (OHM)
Relative Level decibels (DB) or percent (PCT)
Marker Position Division (DIV)
FM Modulation Hertz (HZ)
AM Modulation Percent (PCT)

Default Data Function Values. The majority of measurements made with the Test
Set can be made using the Data Functions: REF SET, METER, AVG, HI LIMIT
and LO LIMIT. Measurements which can be made using the Data Functions have

a black bubble with the comment “See Number Measurement Syntax” in their

syntax path. If one or more of the Data Functions are not available to that

measurement, the Data Function(s) not available will be listed under the black

bubble (see thil easure syntax diagram, on page 151).
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For each measurement that can be made using the Data Functions, thereis a
default set of values for each Data Function for that measurement.

For example, the Audio Frequency Analyzer Distortion measurement can be

made using all of the Data Functions. Thiswould include REF SET, METER,

AVG, HI LIMIT and LO LIMIT. A complete listing of the Distortion

measurement’s Data Functions and their default values would appear as follows:

e The Attribute units are: PCT

e The number of Averages is: 10

e The Average state is: 0

e The Reference value is: 1

e The Reference Display units are: PCT

» The Reference state is: 0

e The High Limitis: 0

e The High Limit Display units are: PCT

e The High Limit state is: 0

e The Low Limitis: 0

e The Low Limit Display units are: PCT

e The Low Limit state is: 0

e The Meter state is: 0

e The Meter high end setting is: 10

e The Meter high end Display units are: PCT
e The Meter low end setting is: 0

e The Meter low end Display units are: PCT
e The Meter interval is: 10

The Data Functions are set to their default values whenever

« the power is cycled on the Test Set
« the front-panel PRESET key is selected
e the *RST Common Command is received through HP-IB
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Changing Attribute Units. The AUNIts command can be used to change the

Attribute Units setting for selected measurements. Only the Attribute Units for

power and relative level measurements can be changed. Table 11 lists the
measurements which have changeable Attribute Units.

Table 11 M easurements with Attribute Units That Can Be Changed

Function

Available Attribute Units

TX Power measurement

W or DBM

Adjacent Channel Power

LRATiIo, URATio DB or PCT

LLEVel, ULEVel W or DBM
SINAD measurement DB or PCT
DISTN measurement DB or PCT
SNR measurement DB or PCT

Before changing the Attribute Units for a selected measurement, the Test Set
verifiesthat all Data Function values can be properly converted from the current
unit-of-measure to the new unit-of-measure. The following Data Function settings

are checked:

+ the Reference value
» the High Limit
* the Low Limit

« the Meter’s high end setting
« the Meter’s low end setting

* the Meter’s interval
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If it is not possible to properly convert al the values to the new unit-of-measure,
the Attribute Units are not changed and the following error is generated: HP- | B
Error: HP-1B Units cause invalid conversion of attr. Thiserror
ismost often encountered when one of the Data Function valueslisted aboveis set
to zero. If thiserror is encountered, the programmer must change the Data
Function settings to values that can be converted to the new units-of-measure
before sending the :AUNits command to the Test Set.

For example, the following BASIC language program statements

1
2.
3.
4,

reset the Test Set

set the Data Function default zero values to non-zero values
set the Attribute Unitsto DB

then query the value of each Data Function

The units of measure for the returned values will be DB.
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Display Units and HP-IB Units are not affected when changing Attribute Units.

I Reset the Test Set

QUTPUT 714;"*RST"

1Set HHgh LIMT value to 15

QUTPUT 714;" MEAS: AFR: DI ST: HLI M VAL 15"

ISet LOW LIMT value to 1

QUTPUT 714;" MEAS: AFR DI ST: LLI M VAL 1"

ISet the Meter Lo End value to 1

QUTPUT 714;" MEAS: AFR DI ST: MET: LEND 1"

ISet Attribute Units for Distortion measurement to DB
QUTPUT 714;" MEAS: AFR: DI ST: AUN DB"

I Query the REFerence SET val ue

QUTPUT 714;" MEAS: AFR DI ST: REF: VAL?"

I Read the REFerence SET value into variable Ref_set_val
ENTER 714; Ref _set _val

lQuery the Hgh LIMT val ue

QUTPUT 714; " MEAS: AFR: DI ST: HLI M VAL?"

IRead the High LIMT value into variable H _limt_val
ENTER 714; Hi _limt_val

lQuery the LO~W LIMT val ue

QUTPUT 714;" MEAS: AFR DI ST: LLI M VAL?"

!Read the LOw LIMT value into variable Lo |imt_val
ENTER 714; Lo limt_val

I Query the Meter H End val ue

QUTPUT 714; " MEAS: AFR DI ST: MET: HEND?"

I Read the Meter H End value into variable Met_hiend_val
ENTER 714; Met _hi end_val

l Query the Meter Lo End val ue

QUTPUT 714; " MEAS: AFR: DI ST: MET: LEND?"

| Read the Meter Lo End value into variable Met | oend val
ENTER 714; Met _| oend_val

I Query the Meter interval

QUTPUT 714;" MEAS: AFR DI ST: MET: | NT?"

| Read the Meter interval into! variable Met_int val
ENTER 714; Met _int _val
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Reading-back Attribute Units.

Use the AUNIts? command to read back the Attribute Units setting for the
selected measurement. For example, the following BASIC language program
statements show how the AUNits? command can be used to read-back a
Distortion REFerence SET level:

I Query the REFerence SET value for the Distortion neasurenent
QUTPUT 714;" MEAS: AFR DI ST: REF: VAL?"

| Read the REFerence SET value into variable Ref_set val

ENTER 714; Ref set val

lQuery the Attribute Units setting for the Distortion measurenent
OQUTPUT 714; " MEAS: AFR: DI ST: AUN?"

I Read the Attribute Units setting into string variable Atribute_set$
ENTER 714; Atri bute_set$

IPrint out the variables in the form <VALUE><UNI TS>

PRI NT Ref _set val ;Atribute _set$

If areference of 25% is set, 25 PCT would be printed.
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Guiddlinesfor Attribute Units

When setting the value of measurement functions REFerence, METer, HLIMit and
LLIMit through HP-IB, a non—-Attribute Unit unit-of-measure must be specified in the
command string, otherwise the current Attribute Unit is assumed by the Test Set.

For example, if the Test Set is in a RESET condition and the command
MEAS:AFR:DIST:REF:VAL 10 is sent through HP-IB, the Test Set will interpret the
data as 10 %, since % is the RESET Attribute Unit for the Distortion measurement.
Sending the command, MEAS:AFR:DIST:REF:VAL 10 DBM, would set the
REFerence SET value to 10 dB.

When querying measurement functions REFerence, METer, HLIMit and LLIMit
through HP-IB, the Test Set always returns numeric values in Attribute Units,
regardless of the current Display Units or HP-IB Units settings. Numeric values are
expressed in scientific notation.

For example, if th&REF SET measurement function is displayed as 25% on the Test

Set, the value returned through HP-IB is +2.50000000E+00%1@% Converting
the returned value to a format other than scientific notation must be done
programmatically.

Before changing the Attribute Units for a selected measurement, the Test Set verifies
that all Data Function values can be properly converted from the current unit-of-
measure to the new unit-of-measure. If it is not possible to properly convert all the
values to the new unit-of-measure, the Attribute Units are not changed and the
following error is generatediP- | B Error: HP-1B Units cause invalid
conversion of attr.
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Using the STATe Command

The STATe command corresponds to the front-panel ON/OFF key and is used to
programmatically turn measurements, instrument functions, and data functions
ON or OFF.

Turning measurements, instrument functions and data functions ON/OFF

Use 1 or ON to turn measurements, instrument functions, or data functions ON.
Use 0 or OFF to turn measurements, instrument functions, or data functions OFF.

For example, the following BASIC language statements illustrate the use of the
STATe command to turn several measurements, instrument functions, and data
functions ON and OFF:

! Turn off FM source AFGL. *

QUTPUT 714; " AFGL: FM STAT OFF"

! Turn off REFerence SET data function

OUTPUT 714; " MEAS: AFR: DI STN: REF: STAT COFF"

! Turn of f TX Power neasurenent

QUTPUT 714; " MEAS:. RFR. POW STAT 0"

I Turn on REF SET neasurenent function for FM Devi ati on neasurenent
QUTPUT 714; " MEAS: AFR. FM REF: STAT ON'

*This assumes the AFGen1 To field isset to FM.
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Reading back the measurement, instrument function, or data function state

Use the query form of the command, STATe?, to determine the current state of a
measurement, instrument function or data function. |f a measurement, instrument
function, or data function is queried, the returned value will be either a “1” (ON)
ora“0” (OFF).

For example, the following BASIC language statements illustrate the use of the
STATe? command to determine the current state of the TX Power measurement:

I Query the state of the TX Power neasurenent

QUTPUT 714; " MEAS: RFR. POW STAT?"

ENTER 714; State_on_of f

|F State_on_off 1 THEN DI SP "TX Power Measurenent is ON'
|F State_on_off 0 THEN DI SP "TX Power Measurenent is OFF

STATe Command Guidelines

« Measurements that are displayed as numbers, or as analog meters using the METER
function, can be turned on and off.

* The data functions REFerence, METer, HLIMit, and LLIMit can be turned on and off.

* Any instrument function that generates a signal can be turned on and off. This includes
the RF Generator, Tracking Generator, AF Generator 1, AF Generator 2, and the
Signaling Encoder.

* The Oscilloscope’s trace cannot be turned off.

« The Spectrum Analyzer’s trace cannot be turned off.

91



Chapter 3, HP-IB Command Guidelines
Guidelines for Operation

Sample HP-1B Program

The following program was written on an HP 9000 Series 300 controller using
Hewlett-Packard Rocky Mountain BASIC (RMB). To run this program directly in
the Test Set’s IBASIC Controller make the following modifications:

1. Use exclamation marks (!) to comment-out lines 440, 450, and 460 (these commands
not supported in IBASIC).

2. Changeline 70 to Bus = 8 (internal HP-1B select code = 8).

10 ! This programgenerates an FMcarrier, neasures and displ ays the
20 !devi ation, and draws the npdul ati on waveform fromthe

30 'oscilloscope to the CRT display. For denpnstration purposes the
40 ! carrier is generated and anal yzed through the uncalibrated i nput
50! path so that no external cables are required.

60 GCLEAR ! ear graphics display.

70 Bus=7 | Interface select code of HP-IB interface

80 Dut=100*Bus+14 ! Default Test Set HP-1B address is 14

90 CLEAR Bus ! Good practice to clear the bus

100 CLEAR SCREEN ! O ear the CRT

110 QUTPUT Dut;"*RST" ! Preset the Test Set

120 QUTPUT Dut;"DI SP DUPL" ! Display the DUPLEX TEST screen

130 QUTPUT Dut;"RFG AMPL -14 DBM' ! Set RF Gen Anptd to -14 dBm
140 QUTPUT Dut; "AFAN: I NP ' FM Denod’ "

150! Set AF Analyzer’s input to FM Demod

160 OUTPUT Dut;"AFAN:DET 'Pk+-Max™"

170! Set AF Analyzer’s detector to Peak +/-Max

180! The following trigger guarantees the instrument will auto-tune

190 !and auto-range to the input signal before measuring.

200 OUTPUT Dut;"TRIG"! Trigger all active measurements

210 OUTPUT Dut;"MEAS:AFR:FM?" | Request an FM deviation measurement

220 ENTER Dut;Dev ! Read measured value into variable Dev

230 PRINT USING "K,D.DDD,K";"Measured FM = ",Dev/1000," kHz peak."

240 DISP "Continue' when ready..." | Set up user prompt

2451 Set up interrupt on softkey 1

250 ON KEY 1 LABEL "Continue",15 GOTO Proceed

260 LOOP! Loop until the key is pressed

270 END LOOP

280 Proceed: OFF KEY! Turn off interrupt from softkey 1

290 DISP "I Clear the user prompt

300!

310 !Measure and plot oscilloscope trace to see the waveform shape.

320 DIM Trace(0:416)! Oscilloscope has 417 trace points

330 OUTPUT Dut;"DISP OSC" Display the Oscilloscope screen

340 OUTPUT Dut;"TRIG"! Trigger all active measurements

350 OUTPUT Dut;"MEAS:OSC:TRAC?"

360 IRequest the oscilloscope trace

370 ENTER Dut;Trace(*)
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! Read the oscilloscope trace into array Trace(*)

I CRTis (X Y)=(0,0) in lower |left corner

'to (399, 179) upper right.

I (Each pixel is about 0.02 mmwi de by 0.03 nmtall, not square.)
I Scale vertically for 0 kHz dev center-screen and +4 kHz dev top
I of screen. Leave the next three lines for external control, or
! comment themout for IBASIC (Test Set stand-alone) control.

|

PLOTTER | S CRT, "98627A"

!'Your display may have a different specifier.

GRAPHI CS ON! Enabl e graphics to plot the waveform

W NDOW 0, 399, 0, 179

|

PEN 1 ! Turn on draw ng pen

MOVE 0, 89. 5+Trace(0)/4000*89.5

FOR 1=1 TO 416

DRAW | / 416* 399, 89. 5+Trace(|)/4000*89. 5

NEXT |

END
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HP-IB Syntax Diagrams

HP-IB Command Syntax Diagram Listing

I nstrument Command Syntax Diagrams

AF Analyzer (AFAN), page 101.

AF Generator 1 (AFGL1), page 104.

AF Generator 2 (AFG2) - Pre-Modulation Filters, page 105.

AF Generator 2 and Encoder (AFG2, ENC), page 106.
AFG2:AMPS, page 107.
AFG2:CDCSs, page 111.
AFG2:DPAGing, page 112.
AFG2:DTMF, page 111.
AFG2:EDACs, page 118.
AFG2:FGENerator, page 114.
AFG2.LTR, page 117.
AFG2:MPT1327, page 119.
AFG2:NAMPs, page 1009.
AFG2:NMT, page 115.
AFG2:NTACs, page 109.
AFG2:TACS, page 107.
AFG2:TSEQuential, page 114.

Adjacent Channel Power (ACP), page 99.

Call Process(CALLP), page 126.

Decoder (DEC), page 145.
DEC:AMPS, page 147.
DEC:CDCSs, page 147.
DEC:DPAGing, page 147.
DEC:DTMF, page 147.
DEC:.EDACs, page 146.
DEC:FGENerator, page 147.
DEC.LTR, page 148.
DEC:MPT1327, page 148.
DEC:NAMPs, page 146.
DEC:NTACs, page 146.
DEC.TACS, page 147.
DEC:TSEQuentia, page 148.

Oscilloscope (OSC), page 158.

RF Analyzer (RFA), page 165.

RF Generator (RFG), page 167.

Radio Interface (RINT), page 168.

Spectrum Analyzer (SAN), page 169.
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Instrument Command Number Setting Syntax Diagrams

Integer Number Setting Syntax, page 178.
Real Number Setting Syntax, page 179.
Multiple Real Number Setting Syntax, page 180.

M easurement Command Syntax Diagrams

Measure (MEAS), page 151.
Trigger (TRIG), page 177.

M easurement Command Number Setting Syntax Diagrams

Number Measurement Syntax, page 181.
Multiple Number Measurement Syntax, page 183.

Instrument Function Syntax Diagrams

Configure and I/0O Configure (CONF), page 121.
Display (DISP), page 149.

Program (PROG), page 163.

Save/Recall Registers (REG), page 164.

Status (STAT), page 172.

System (SYS), page 173.

Tests (TEST), page 174.

HP-1B Only Command Syntax Diagram
Specia (SPEC), page 171.
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Chapter 4, HP-IB Commands
HP-IB Syntax Diagrams

Diagram Conventions
Use the following diagram to see the conventions used in the syntax diagrams.

Statement elements are connected by lines. Each line can be followed in only one
direction, asindicated by the arrow at the end of the line. Any combination of

statement elements that can be generated by starting at the root element and

following the line the proper direction is syntactically correct. An element is

optiona if there is a path around it. The drawings show the proper use of spaces.

Where spaces are required they are indicated by a hexagon with the word “space”
in it, otherwise no spaces are allowed between statement elements.

Root Element (Black oval at root level indicates continuation from previous page.)

(AFGenerator2 ) p{:CDCSs (:CODE
(Field Name)

A

Returns quoted string

»RATE See Real Number Setting Syntax*

A (*Does not included the :STATe command)

A

n

Indicates the name of the display screen’s field that
controlled by this command element.

Directs the user to a specific Instrument Command,
Measurement Command, or Number Setting Command
syntax diagram. The Number Setting Commands ar
used to format numeric data and configure various
instrument measurement parameters:

Notes indicate which, if any, Number Setting Commands are
not supported by this particular path-
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Adjacent Channel Power (ACP)

Adjacent Channel Power (ACP)

:CBAN

(Channel BW)

:COFFset

(Ch Offset)

See Real Number Setting Syntax*
*Does not include the : STATe command

See Real Number Setting Syntax*
*Does not include the : STATe command

N=(:MEASurement )

(ACP Meas)

N=(RBANdwidth )

space Ratio
Level
(?) Returns quoted string
300 Hz

(ResBW)

space
1kHz

(?) Returns quoted string

\=(RMODulation )

(Carrier Ref)

space Unmod
Mod
(?) Returns quoted string
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Adjacent Channel Power (ACP)
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AF Analyzer

AF Analyzer

:AFANalyzer
=CAIN )

(AudioInLo)

space
FI oat
600 To Hi

Returns quoted string

r(CURRent )
:ZERO

(?) Returns quoted string

~=space 0dB
10dB
200dB
30dB

(?) Returns quoted string
N(DETector )~ ~=<space RMS

RMS* SQRT2
PK+
PK-
PK+-/2
PK+MAX
PK+HOLD
PK-HOLD
PK+-/2 Hd
PK+-MX Hd

Returns quoted string
\~(PK Location ) space>—®i:g Filters %7>®/
(Pk Det To) De-Emp
Returns quoted string

space Fast
Slow

FReturs qued sing

(De-Emp Gain)

AAAAAAAXK%
Y%Y%YYYY%E

)

“=(SETTling )

)

:AFAN continued
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AF Analyzer

:AFANalyzer
ELResisor

See Real Number Setting Syntax*
*Does not include the :STATe command

P(CFILTerl )

r=(FILTer2 )

‘GTIMe

See Real Number Setting Syntax*
*Does not include the :STATe command

\—(TNPut =

(AF Anl In)

~

“=(GAIN ~

(Input Gain)

:AFAN continued

space
Optional F|Iters
Space>‘®§
=

space

space

AKAK%AKXK%

<20Hz HPF
50Hz HPF
300Hz HPF

Returns quoted stnn

300Hz LPF

3kHz LPF

15kHz LPF

>99kHz LP >/
Optional Filters D

Returns quoted string

FM Demod
AM Demod
SSB Demod
Audio In
Radio Int
Ext Mod
Mic Mod
FM Mod
AM Mod
Audio Out

Returns quoted string

0dB
20dB
40dB

Returns quoted string

YYYYWYYY%
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:AFANalyzer

:FREQuency

See Real Number Setting Syntax*
*Does not include the : STATe command

space

Returns quoted string

P-(CRANGIing )

=0

=(:SMPoint )

(Scope To)

space

v

(?) Returns quoted string

(Spesker ALC)

Space>’®tg

(?) [Returns quoted string|

Returns quoted string

Returns quoted string

AF Analyzer

Auto
Hold

0dB
10dB
20dB
30dB
40dB

De-Emp
Filters
Input

Notch >/

On
Off

Pot
Off
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AF Generator 1

AF Generator 1

:AFGeneratorl
‘AFG1

1

“»(DESTination ) space AM
(AFGenl To) FM
Audio Out
Returns quoted string
See Real Number Setting Syntax
See Real Number Setting Syntax

2

:OUTPut See Real Number Setting Syntax

2

:FREQuency See Real Number Setting Syntax*

*Does not include the :STATe command

In setting AFGenerator 1, you must first select a destination (DESTination), then
set the modulation depth (AM), or deviation (FM) or amplitude (OUTPut), then
set the modulation rate or audio output frequency (FREQuency)

2AM sets depth when DESTination set to AM.

FM sets deviation when DESTination set to FM.

OUTPut sets amplitude when DESTination set to Audio Out.

FREQuency sets modulation rate when DESTination set to AM, FM.
FREQuency sets audio outputfrequency when DESTination set to Audio Out.
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AF Generator 2 Pre-Modulation Filters

AF Generator 2 Pre-Modulation Filters

:AFGenerator2

To improve performance, one of four pre-modulation filters is automatically
selected for each Encoder Mode. The automatically selected filter can only be
changed using HP-1B commands; however, we recommend you do hot change
this setting. In order to change the automatically selected filter, the Filter Mode
must be set to ON. Filter Mode ON allows independent selection of filters. The
Filter Mode ON command must be executed first to override default settings.
Filter Mode OFF isthe power up default state. The following error will occur if
the user attemptsto select an alternate filter without first setting the Filter Mode to
ON: Entry not accepted. Auto entriestake precedence. The syntax to
change or query the premodulation filter is shown below.

AFG2:FILTER:MODE 'ON|OFF'(select one)
AFG2:FILTER:MODE?(query the current mode setting)
AFG2:FILTER 'NONEJ20kHz L PF|250Hz L PF|150Hz L PF'(select one)
AFG2:FILTER?(query the current filter setting)

space NONE
20kHz LPF
250Hz LPF

150Hz LPF

Returns quoted string

“=(:MODE
OFF
Returns quoted string
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AF Generator 2/Encoder

AF Generator 2/Encoder

:AFGenerator2

~(AM ) See Real Number Setting Syntax
‘BURSt See Integer Number Setting Syntax*
*:INCRement command only
r(DESTination }
(AFGen2 To)

‘FM See Real Number Setting Syntax
:FREQuency See Real Number Setting Syntax*

*Does not include the :STATe command

~~(:MODE ~

See Real Number Setting Syntax

:OUTPut

r-(PEMPhasis )

r=(:POLarity

space

space

space On
Off
Space>>®tg Norm

AM
FM
Audio Out

Returns quoted string

(O
M-
M-
:
Kl
-
-
-
-

Func Gen
Tone Seq
DTMF
CDCSS
Digi Page
AMPS-TACS
NAMP-NTACS
NMT
MPT 1327
LTR
EDACS

Returns quoted string

%7@

Returns quoted string

%7@

YYY%YWYYY%

\(SEND )~

“=(:MODE

:STOP

g
Single
Burst
Cont

Step >/

Returns quoted string

:AFG2 continued
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:AMPSor :TACS

:AFGenerator2
:ENCoder

AF Generator 2/Encoder

M=(AMPS
M(TACS

Returns quoted string

See Integer Number Setting Syntax*
(B/I Delay) *:INCRement command only

Cntl

See Real Number Setting Syntax

See Real Number Setting Syntax

See Real Number Setting Syntax

See Real Number Setting Syntax*
*Does not include the :STATe command

(?) Returns quoted string

Returns quoted string

M=(BUSY ) space Ilde
(Busy/Idle) Busy
WS Delay
1stBitDly
r=(CHANnel )
Voice
) Returns quoted string

space Mobile
Cell

:AFG2:AMP Continued On Next Page

:AFG2 continued

1AM, FM, and LEV€ correspond to the setting of the AFGen2 To field.

107



AF Generator 2/Encoder

~

*Does not include the :STATe command

“=(STANDard ) space AMPS
TACS
JTACS

Returns quoted string

:AFG2 continued

1AM, FM, and LEVel correspond to the setting of the AFGen2 To field.
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‘NAMPsor :NTACs

LA Foona o 8

AF Generator 2/Encoder

=(:BUSY

N

Returns quoted string

space Ilde
Busy
WS Delay
1stBitDly
)

N(CHANne )
r=(FOCC )N

(DataLevel &
Data Rate)

r=(:STANDard )

See Integer Number Setting Syntax*

*:INCRement command only
Returns quoted string

space Cntl
Voice
See Real Number Setting Syntax

See Real Number Setting Syntax
See Real Number Setting Syntax

See Real Number Setting Syntax*
*Does not include the : STATe command

Returns quoted string

NAMPS

:AFG2 continued

NTACS

Returns quoted string

:AFG2:NAMP Continued On Next Page
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AF Generator 2/En

:ENCoder

coder

\=(SEND
\=(STOP )

‘MESSage space =" =< string »—=(" 1
Returns quoted string

‘AM See Real Number Setting Syntax
See Real Number Setting Syntax
‘LEVd See Real Number Setting Syntax

‘RATE See Real Number Setting Syntax*

*Does not include the :STATe command

‘MESSage space =" =< string >—(" 1

:AFG2 continued

() Returns quoted string
Message
DST

Returns quoted string
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AF Generator 2/Encoder

:CDCSsand :DTMF

PG -
:CDCSs
\>(CODE space =" =< string >—=("
) Returns quoted string
‘RATE See Real Number Setting Syntax*

*Does not include the :STATe command

~(STANdard ) space =" )= CDCSS (" )|

(?) Returns quoted string
:TOCTime See Real Number Setting Syntax*

*Does not include the :STATe command

:DTMF
:FREQuency

See Real Number Setting Syntax*
‘_‘: ROW *Does not include the : STATe command
:OFFTime See Real Number Setting Syntax*

*Does not include the :STATe command

See Real Number Setting Syntax*

*Does not include the :STATe command

st

\~(SEQuence space>>@>< ring>—>®/
A T B > ()
o

TWISt See Real Number Setting Syntax*
*Does not include the :INCR or :STAT command

:AFG2 continued
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AF Generator 2/Encoder

:DPAGIng

:ENCoder

\-=(:DPAGing

:AFG2 continued

=(:CODE

(Pager Code)

:EBIT

(Error Bit)

:MLENgth

(Mssg Length)

space =" )< string >—(" 1
0

See Integer Number Setting Syntax

See Integer Number Setting Syntax

:FUNCtion

(Pager

Alpha-Numeric
Message)

(Pager Numeric
Message)

Returns quoted string

Tone-Only
ToneVoice
Numeric
Apha-Num

Returns quoted string

See Integer Number Setting Syntax

(Pager Type)

:AFG2:DPAG Continued On Next Page
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W oraGing 3

“=(STANdard )

AF Generator 2/Encoder

(POCSAG) 00
01
10
11

Returns quoted string

(Pager
Alpha-Numeric
Message)

(Pager Numeric
Message)

Tone-Only
ToneVoice
Numeric
Apha-Num

Returns quoted string

See Real Number Setting Syntax*
*Does not include the :STATe command

W oo |

Returns quoted string

(Pager Type)

:AFG2 continued
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AF Generator 2/Encoder

:FGENerator and

(A FGenerator 8
:ENCoder

:TSEQuentia

:FGENerator

(Func Gen)

“={:SUNits )

(TSEQuei)

(Tone Seq)

“=(STANdard )

:AFG2 continued

~(WAVeform )

\=(SEQuence )}

~

(Sine Units)

:AMPLitude
:FREQuency

:OFFTime

NTime )

Sine
Square
Triangle
Ramp(+)
Ramp(-)
DC(+)
DC(-)
Uni Noise
Gau Noise

() Returns quoted string

RMS
Peak

?) Returns quoted string

space

iﬁﬁﬁééﬁﬁ%
xvvvvv%%£

space

g
¢

See M ultiple Real Number Setting Syntax

See M ultiple Real Number Setting Syntax

See M ultiple Real Number Setting Syntax

See M ultiple Real Number Setting Syntax

(Symbol Seguence)

space > ' = string >—»( M
Returns quoted string

CCIR1
CCIR2
CCITT
EEA
EIA
Euro
NATEL
ZVEI1l
ZVEI2

(?) Returns quoted string

space

ikﬁm%ﬁfe
xv%«v%vvg
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'NMT

:ENCoder

T,

Nformation
(Add Info)
mt/Maint)

dd
(Mg

:SISResponse

‘ALEVe

AF Generator 2/Encoder

space =" )= string >—=("
o

(Alarm Level)

:ANUMber

(Area#)
‘BSAVe

(Batt Save)
:MCHannel

(Meas Ch#)
:MFSTrength

(Meas Field
Strenght)

(Phi Signal)
‘TCINfo

:AFG2:NMT Continued On Next Page
:AFG2 continued

See Integer Number Setting Syntax

e - | nteger Number Setting Syntax

See Integer Number Setting Syntax

See Integer Number Setting Syntax
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AF Generator 2/Encoder

N-(DUTest space MS

BS
MTX

Returns quoted string

e
A
M-
-
M-
Rad
§
Vg
-

See Real Number Setting Syntax*
*Does not include the : STATe command
N—(STANdard ) ~~space STD450
STD900
BENELUX
FRANCE
AUSTRIA
SPAIN
TURKEY
THAILAND
MALAYSIA
SAUDI1
SAUDI2
CRO-SLOV
HUNGARY
BULGARIA

(?) Returns quoted string

VWMYYYYYY%

“»(TARea )

(Traffic Area)

:ALTERnate
.:MAI N .

See Integer Number Setting Syntax

:AFG2 continued
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LTR

:ENCoder

R,

“AREAL
‘AREA2 )|
‘FREEL
‘FREE2
‘GOTOL )|
‘GOTO2
‘HOMEL )|
‘HOME2

NI~

(Data Rate)

:MESSage

See Integer Number Setting Syntax

See Real Number Setting Syntax*
*Does not include the :STATe command

(LTR Message)

:STANdard

@

:AFG2 continued

AF Generator 2/Encoder

LTR

Returns quoted string
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AF Generator 2/Encoder

:EDACs

:ENCoder

=(EDACs

:AFG2 continued

(The :STANdard slection automatically changes the Polarity setting.)

N(:STANdard ) space 9600
4800
?) Returns quoted string

‘RATE space See Real Number Setting Syntax*
(Data Rate) *Does not include the : STATe command
Valid range = 4,000 to 10,000
‘CNCH See Integer Number Setting Syntax
(Control Channel)
:CNRX space See Real Number Setting Syntax*
(RX Freguency) *Does not include the : STATe command
‘CNTX space See Real Number Setting Syntax*
(TX Frequency) *Does not include the : STATe command
"WKCH See Integer Number Setting Syntax
(Working Channel)
‘WKRX space See Real Number Setting Syntax*
(RX Freguency) *Does not include the : STATe command
‘WKTX See Real Number Setting Syntax*
(TX Frequency) *Does not include the : STATe command
‘LGID See Integer Number Setting Syntax*
(Logical ID) *Valid range = 1to 16382
:GPID B e See Integer Number Setting Syntax*
(Group ID) *Valid range = 1to 2048

:SID

See Integer Number Setting Syntax*

(SiteID) *Valid range= 0 to 32
:SIGNaling )~
(Signaling
Deviation)
B
(Sub-Audible
Deviation) See Real Number Setting Syntax
See Real Number Setting Syntax
:OUTPut See Real Number Setting Syntax
RXSTart
(RX Test)
RXSend
(Handshake)
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AF Generator 2/Encoder

‘MPT1327

\“=(MPT1327

r=(SIDentity ) ' oce | nteger Number Setting Syntax

(System Identity)

:IDENtity

See Integer Number Setting Syntax
See Integer Number Setting Syntax

:NUMber
:ALOHa See Integer Number Setting Syntax

(Aloha Number)

:QUALIfier See Integer Number Setting Syntax

(Address Qualifier)

:RDELay See Integer Number Setting Syntax

:SYNC See Integer Number Setting Syntax
:SYNT See Integer Number Setting Syntax

See Integer Number Setting Syntax

:AFG2:MPT 1327 Continued On Next Page
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AF Generator 2/Encoder

e PT13278
\~(STANdard ) space =" )= MPT1327 (" )|
(?) Returns quoted string
N=-(TMODe ) Space Off
(Test Mode) Control
Traffic
1200Hz
1800Hz
Dotting
Returns quoted string
FILLer
‘RESet
“-(UPDATe ) 1
‘CLEAR space integer
Validrange= 1to 32
1 2
‘DATA space i ntegWstri ng>—>®/

Validrange= 1to 32

1 Integer value from 1to 32
2 String maximum length 300
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Configure, I/0 Configure

Configure, 1/0 Configure

The CONFIGURE screen RF Display, RF Chan Std, User Def Base Freg, Chan Space,
and (Gen)-(Anl) fields are not accessible through HP-IB.

:CONFigure -~
\-CARTSwitching ) space>>®tg Auto %7@/
(RX/TX Cntl)

:BADDress See Integer Number Setting Syntax

HP-IB Adrs
~(BEEPer Space>—®E§ Off g—@
(?) Returns quoted string
‘BMODe Space Control %7>®/
(HP-1B Mode) Tak&Lstn
(?) Returns quoted string
‘DATE See Integer Number Setting Syntax*

*Does not include : INCRement command

EDISk

~EDISC ) space (") =string >~ )/
(External Disk Specification) Returns quoted string

[INTensity See Integer Number Setting Syntax
:NOTChmode

(Notch Coupl)

:OFReguency See Real Number Setting Syntax*

((Gen)-(Anl)) *Does not include the :INCRement or : STATe commands

OMODe space On %7—@

(RF Offset)

:OPERation e Returns quoted string

(Range Hold)
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Configure, 1/0 Configure

N~(PDOWn ) Space 1min

\ .
(Low Battery) 2min
5min
10 min
Disable >
(?) Returns quoted string
‘KNOB ~=<space On
Off
PRINt )~ 9 Returns quoted string
(Print -
Configure :ADDRess See Integer Number Setting Syntax
Screen)
:DESTination

(Print Port)

(FF at end)

(FF at start)

'LINEs Returns quoted string
(SN Sce | nteger Number Setting Syntax

(Model)
‘ :HPMOdel r
:HPModel \ space ThinkJet
QuietJet
PaintJet
DeskJet
L aserJet
Epson FX-80
Epson LQ-850

Returns quoted string

e ) ) 0=
)
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=(:RFIMpedance )

Configure, I/0 Configure

(RFGen Volts)

P=(RTSWitching )

(RX/TX Cntl)

- OFel )

(RFLevd [\=(MODE )
Offset)

‘RFINout
RF In/Out

:DUPLex
Duplex Out

Antennaln

r=(:SRLocation )

space}—@tg On

(RX/TX Cntl)

Returns quoted string
See Real Number Setting Syntax*
*Does not include the : STATe commands
See Real Number Setting Syntax*
*Does not include the : STATe commands
See Real Number Setting Syntax*
*Does not include the : STATe commands
space INTERNAL
CARD
RAM
DISK

Returns quoted string
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Configure, 1/0 Configure

:SPA

(Port A)
SPB
(Port B) ‘BAUD

(Serid Baud)

:DATA

(Data Length)

:STOP

~=<space 150
300
600
1200
2400 ;
4800
9600 g
19200
~~<space None
Odd
Even
Alwaysl >/
Always 0 >/
7 Bits
8 Bits

(Stop Length)

:CONF continued

space 1Bit %7—@
@

Returns quoted string

ace Xon/Xoff
None

Returns quoted string
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(Port A) ‘BAUD

(Inst Echo)

‘TIME

“=(:SINPut

(Seridl In)

(IBASIC Echo)

Configure, I/0 Configure

(Seridl Baud)

Space 150
300
600

1200

2400

4800

9600

19200

(?) Returns quoted string

OGO

N=(PARity ~

Space None
Odd
Even

Always 1

Always 0

(?) Returns quoted string

X

~(DATA ) @—@tg 7Bits %7—@/
(Data Length) 8 Bits
(?) Returns quoted string
:STOP space 1Bit %7@/
(Stop Length) 2Bits

Returns quoted string

space Xon/Xoff
None

Returns quoted string

@
space

Inst
IBASIC

(?) Returns quoted string

See Real Number Setting Syntax*

=0 @ 30

Returns quoted string

*Does not include the : DUNIits, :INCRement,

:UNITs or : STATe commands
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Call Processing

Call Processing

:CALLP

(Display)

Returns quoted string

r=(ACTive )

r=(REGister )
r(PAGE )

P=(CHANDoff )

r=(:RELease )

P=(:DSPecifer )

(Data Spec)

:CCHannel See Integer Number Setting Syntax*

(Cntrl Chan) *Range= 1to 1023

P-(CSYStem )

(System Type)

:VCHannel See Integer Number Setting Syntax*

(Char) *Range= 1 to 1023

:SIDentify See Integer Number Setting Syntax*

(SID) *Range= 1 to 4094

:AMPLitude See Real Number Setting Syntax*
*Range= +18t0 -137 dBm
:CALLP continued

Returns quoted string
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Call Processing

:CALLP -~
:CPRocess :PNUMber space =" )—= 10 characters max »—{("

(Phone Num)
Returns quoted string
-(MINumber ) space =" )—= 9 charactersmax —=("
(Min)

Returns quoted string

Space 5970Hz
6000Hz
6030Hz

:CMAXimum See Integer Number Setting Syntax*

(CMAX) *Range= 1 to 4049

r=(SATone )

(SAT:)

Returns quoted string

‘VMACode See Integer Number Setting Syntax*
(Pwr Lvl3) *Range=0to 7

r=~(:NMODe )

(MSId)

space PHONE NUM
MIN2 MIN1

Returns quoted string

:CALLP continued
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Call Processing

:CALLP
:CPRocess

~omos

(Order)

~

(?) Returns quoted strin

eSS

(Set Message)

(?) Returns quoted string

:DATA

(Display Word)

:CALLP continued

Chng PL 0
Chng PL 1
Chng PL 2
Chng PL 3
Chng PL 4
Chng PL 5
Chng PL 6
Chng PL 7
Mainten
Alert

space

AAAA%AKXK%
vv%vy%vy%%

«Q

SPC WORD1
SPC WORD2
ACCESS
REG INC
REG ID
C-FILMESS
MSWORD1
MSMessOrd
MS IntVCh
FVC O Mes
FVCV Mes

space

xxxxxxxxxﬁi
YY%%%YYYY%%

space RECCW A
RECCW B
RECCW C
RECCW D

RECCW E
RVCORDCON

Returns quoted string
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Call Processing

:CALLP -~
-CPRoOCESS :RCDD1 ? Returns quoted string

~2)

ReDD2 -2 [Returns quoted string}———
RCDD3 -2 [Returns quoted stfing}———
RCDD4 -2 [Returns quoted stfing}———
RCDD5 -2 |Returns quoted siring}——
‘RCDD6 ~(2) Returns quoted string———
~-CAVCNumbg) ) [Returns quoted stfing}———
~(AVCPower ) s ~?) [Returns quoted string}——
—avesa ) o @ |Returns quoted siring}——
(Word A) F @ [Returns quoted tring}———
—={:NAWComing (NAWO) @ W
T ~2) |Returns quoted siring}——

@
S -2 |Returns quoted siring}——

®
E ~2) |Returns quoted siring}——

“
(RSVD -2 [Returns quoted stfing}———

:REServed (RSVD)

—~{SoMak oo ) [Returns quoted stfing}———
—~{MINumber o0 ) [Returns quoted stfing}———
—PARY ) [Returns quoted string|———

:CALLP continued
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Call Processing

:CALLP
:CPRocess

‘RECB

(Word B)

(Word C)

Returns quoted szringbi
Returns quoted stringbi

Returns quoted stringbi

Returns quoted stringbi

Returns quoted szringbi
Returns quoted szringbi

Returns quoted szringbi
Returns quoted szringbi

Returns quoted szringbi

Returns quoted stringbi

Returns quoted szringbi
Returns quoted szringbi

. o
F ()
—={NAWComing) ~(?)
9" (NAWC) o
—={L0OCa ) ~(?)
(Local) ~
—~{ORDQualifier) ~(?)
(ORDQ) 7
— ~(ORDer ) ~?)
(Order)
LT ~?)
L =
“MINumb ~?)
@ (MINL) L
‘RSVD ~(?)
REServed
— ={PARIt ) ~?)
Y (Parity) -
‘FWORD
—={NAWComing) =(?)
9" (NAWC) ~
—~{SERid ) ~(?)
(Serial) -
—=(PARIit ~(?)
Y (Parity) ~

:CALLP continued

Returns quoted stringbi
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Call Processing

:CALLP -~
:CPRocess -RECD
(Word D) ‘F ~(?) Returns quoted string
:FWORD
—={NAWComing) ~(?) Returns quoted string
9" (NAWC) o
N <~={DIG1 @ Returns quoted string
(Dig1)
:DIGIT1
N~=£DIG2 @ Returns quoted string
(Dig 2)
:DIGIT2
‘DIG3 ~(?) Returns quoted string
(Dig3)
:DIGIT3
‘DIG4 ~(?) Returns quoted string
(Dig 4)
:DIGIT4
N~=£DIG5 @ Returns quoted string
(Dig5)
:DIGITS5
‘DIG6 ~(?) Returns quoted string
(Dig 6)
:DIGIT6
‘DIG7 @ Returns quoted string
(Dig7)
:DIGIT7
~=£DIG8 @ Returns quoted string
(Dig 8)
:DIGIT8
—={PARit ) ~(?) Returns quoted string
Y (Parity) -
:CALLP continued
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Call Processing

:CALLP
:CPRocess -RECE

(Word E)

Returns quoted string

Returns quoted string

Returns quoted string

Returns quoted string

Returns quoted string

Returns quoted string

Returns quoted string

Returns quoted string

Returns quoted string

Returns quoted string

‘FWORD
N—=LNAWComing) ~(?)
9" (NAWC) o
~—~£DIGY ~(?)
Dig9
‘DIGITY (big9)
N ~=(DIG10 ~(?)
(Dig 10) ~
‘DIGIT10
‘DIG11 ~(?)
(Dig 11) -
DIGIT11
‘DIGI12 ~(?)
(Dig 12) -
DIGIT12
~=(DIG13 ~(?)
(Dig 13)
‘DIGIT13
‘DIG14 ~(?)
(Dig 14) -
DIGIT14
‘DIG15 ~(?)
(Dig 15)
DIGIT15
~~(DIG16 ~(?)
(Dig 16)
‘DIGIT16
— ={PARIt ) ~(?)
Y (Parity) -

:CALLP continued

Returns quoted string
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Call Processing

:CALLP -~
CPRoOCESS :RCOConfirm
(Order ‘F ~(?) Returns quoted string
Confirmation - FWORD
Message)
—={NAWComing) @ Returns quoted string
(NAWC)
T o @ Returns quoted string
‘TFleld
—=£LOCal ) @ Returns quoted string
(Local)
—={:ORDQualifier) @ Returns quoted string
(ORDQ)
(Order) ~ d 9
(RSVD) - a 9
:REServed
Y (Parity) ~ a 9

:CALLP continued
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Call Processing

:CALLP
:CPRocess

‘:SPOMl -
:SPOMESSAGE1

(SPC Word 1)

:CALLP continued

‘TYPE
(T1T2)
T1T2

(=(DCCode )

(space>~(")

(DCC)

r=(:SIDentify )

(SIDY)

:NAWComing

(NAWC)

(space =)

OV ERhead

(OHD)

“=(PARIty )

(Parity)

OIS

?) Returns quoted string
~~(space >~ = 2charsrequired >—=(" 1

~~space =" )—<_ 14 charsrequired >—=(" |
(?) Returns quoted string

~~space =" )= 3 charsrequired

2 chars required >_>©/

Returns quoted string

3 charsrequired

Returns quoted string
4 charsrequired >—={" ¥/

Returns quoted string

oY

Returns quoted string

Returns quoted szringb—/
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Call Processing

:CALLP -~
:CPRocess ‘:SPOM 2 -

:SPOMESSAGE2 ‘TYPE ace 2 charsrequired
SPC Word 2 (T1T2) @ sured 5—~(" )]
( ord2) TiT2 ?) Returns quoted string

\-(DCCode ) space>>®—>< 2 charsrequired >_>@/
(DCO) :
?) Returns quoted string

- ()= dctarreired ()]
N — )

= ()= rcnarreired o)
)

‘REGHome [REGH) ) 1 char required —=(" )

‘RHOMe a Returns quoted string
:REGRoam ace 1 char required
(REGRoam ) meems O equired (")
a Returns quoted string

‘DTX space >~ )= 2charsrequired >—=(" |
(DTX) -
(?) Returns quoted string

:NP‘AGe D ) 5 charsrequired >—=(" |
Nfield (?) Returns quoted string

-(RCFiller space =" }—=_1char required >—={" 1|
(RCF) .
?) Returns quoted string

=5 () m tcnareited e

oo 2
~(CMAXimum) space =" )—=<_ 7 charsrequired >—={" )/
(D
‘END space >~ )= Lcharrequired (" 1
o

-(OVERhead ) space >=(" —=<_ 3charsrequired (" }|
(OHD) .
Returns quoted string

“=(:PARIty ) Returns quoted szringb—/
:CALLP continued (Parity)

S
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Call Processing

:CALLP
:CPRocess

(ACCESS)

:CALLP continued

‘TYPE ace 2 chars required
TE i O emired >—~(1
‘T1T2 a Returns quoted string

2

\-(DCCode ) space>>®—>< chars required >_>@/
(DCO) ) Ret .
R L TLT T, -
N-CACTion ) space>>®—>< 4 chars required >—>@/
(ACT) ?) Returns quoted string
‘BIS 1 char required
BIS @) eq =)
(?) Returns quoted string

‘RSVD 15 chars required
T o O eapired (")
‘REServed a Returns quoted string

1

\-(END ) space >~ }—=<_ Lcharrequired >—={" 1
(END) :
?) Returns quoted string

"-(OVERhead ) space >~ )= 3charsrequired =" 1
(OHD) .
o Fewmmasg

“(PARIty ) Returns quoted stringbi

(Parity)

S
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:CALLP
:CPRocess

:RINCrement

(REG INC)

:CALLP continued

Call Processing

‘TYPE 2 charsrequired
Y s ) equired (" )/
TiT2 Returns quoted string
:DCCode space>>®—>< 2 chars required >_>@/
(bCa) ) Ret .
7 Reumsqitesing——
N-CACTion ) space>>®—>< 4 chars required >—>@/
(ACT) ?) Returns quoted string
(RINCrement) space =" )—=<_ 12 charsrequired >—~{"
(REGINCR) (?) Returns quoted string

4 chars required >—>®/
Returns quoted string

1

space>»(" )—=<_ Lchar required (" }|
space =" —= 3charsrequired (" 11

Returns quoted stringbi

‘RSVD VD) )
- resovan )

:END

(END)

“»(OVERhead

(OHD)

S

“(PARIty )

(Parity)
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Call Processing

:CALLP . o~
- CPROCESS i~»=(:RIDentify

(REG D) TYPE e Q) 2 charsrequired >—=(" 1
‘T1T2 a Returns quoted string

2

\-(DCCode ) space>>®—>< chars required >_>@/
(DCO) :
?) Returns quoted string

:IDENtif 20 chars required
[REGID) O equired J—=(" )~
:REGID ?) Returns quoted string

1

\-(END ) space >~ =< Lchar required >—={" 1
(END) :
?) Returns quoted string
-(OVERhead ) space >~ )= 3charsrequired (" 1
(OHD) -
Returns quoted string

“(PARIty ) Returns quoted stringbi

(Parity)

S

:CALLP continued
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Call Processing

:CALLP ~
-CPRoOCESS :CFMessage

(C-FILMESS) “TYPE ace 2 chars required
T s— o cired ()
T1T2 ?) Returns quoted string

\-(DCCode ) space>>®—>< 2 charsrequired >_>@/
(DCO) :
?) Returns quoted string

@ ) 6 chars required >—>@/
" %

3

M(:CMACode ) Space>>®—>< chars required >—>®/
(CMAC) _
(?) Returns quoted string

‘RSVD1 2 charsrequired >—={' M
(RSV Dl) ‘ &
:RESERVED1 a

Returns quoted string
‘:FI ELD2 ,(FZ) ) 2 charsrequired >—»=(" )|
(?) Returns quoted string
‘RSVD2 ace 2 charsrequired
<RSVD2) O pired >—(
‘RESERVED?2 2) Returns quoted string
‘:FI ELD3 [ &) ) 1 char required >—=(" )
(?) Returns quoted string

“WFOMessage ) 1 char required >—>®/
?) Returns quoted string

‘FIELD4 ace 4 chars required
D o caired =7}
(?) Returns quoted string

-(OVERhead ) space >~ )= 3charsrequired (" 1
(OHD) -
Returns quoted string

“(PARIty ) Returns quoted stringbi

(Parity)

S

:CALLP continued
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Call Processing

:CALLP
CPRocess ~
(MSWORD 1) “TYPE ace 2 charsrequired
i3 O eauired >—~(")]

‘T1T2 a Returns quoted string

2

\-(DCCode ) space>>®—>< chars required >_>@/
(DCO) :
?) Returns quoted string

M-(MINumber ) space =" )—= 24 charsrequired >—=("
(MIN2) :
(?) Returns quoted string

“-(PARIty ) Returns quoted stringbi

(Parity)

S

:CALLP continued
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Call Processing

:CALLP -~
:CPRocess :MSORder
(MSMessOrd) “TYPE ace 2 chars required

T O eauired ("
T1T2 ?) Returns quoted string

2

\-(SCCode ) space>>®—>< chars required >_>@/
(SCO) :
?) Returns quoted string
M-(MINumber ) space »»(" )—= 10 charsrequired >—=("
(MIN2) _
(?) Returns quoted string

‘RSVD 1 char required
(RSVD) @, eq =)

‘REServed (?) Returns quoted string
‘LOCal ) 5 chars required >—>®/
(Local) -
?) Returns quoted string

“ORDQualifier ) 3 chars required >—>®/
ORD
(ORDQ) ?) Returns quoted string

()= sctasreied > ~())

(Order)

(?) Returns quoted string
\=(PARIity ) ~(?) Returns quoted string|————
(Parity)

:CALLP continued
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Call Processing

:CALLP
:CPRocess

svoce )

(MSIntvCh)

:CALLP continued

‘TYPE
(T1T2)
T1T2

) 2 charsrequired >—=(" 1
?) Returns quoted string

:SCCode
(Scc)

2

space >~ —=<_ 2charsrequired >—={" 1
?) Returns quoted string

P=CMINumber )

(MIN2)

'VMACode
(VMAC)

:CHANDRel
(Chan)

“=(PARIty )

space »»(" )—= 10 charsrequired >—=("
) 3 chars required >——®/
>

) 11 chars required >—>®/
?) Returns quoted string

@ Returns quoted stringbi

(Parity)
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Call Processing

:CALLP -~
:CPRocess ‘FVORder

(FVC O Mes) “TYPE ace 2 chars required
T s— o cired ()
T1T2 ?) Returns quoted string

2

\-(SCCode ) space>>®—>< chars required >_>@/
(SCO) :
?) Returns quoted string
M-(PSCCode ) space =" —= 2 charsrequired —=("
(PSCC) .
(?) Returns quoted string

‘RSVD 9 char required
(RSVD) @, eq =)

‘REServed (?) Returns quoted string

‘LOCal ) 5 chars required >—>®/
Local
( ) ?) Returns quoted string

"ORDQualifier ) 3 charsrequired H>—»{" M
ORD
(ORDQ) ?) Returns quoted string

() sohmsraqinad ()]
Order
( ) (?) Returns quoted string

\=(PARIity ) ~(?) Returns quoted string|————

(Parity)

:CALLP continued
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Call Processing

:CALLP
CPRocess

(FVC VMes)

‘TYPE
(T1T2)
T1T2

) 2 charsrequired >—=(" 1
?) Returns quoted string

:SCCode
(Scc)

2

space >~ —=<_ 2charsrequired >—={" 1
?) Returns quoted string

M(:PSCCode )

space =" —= 2 charsrequired —=("
(?) Returns quoted string

(PSCC)
‘RSVD 8 char required
(RSVD) 0 &q >_’@/
‘REServed (?) Returns quoted string
“VMACode ) 3 chars required >—>®/
VMAC
( ) ?) Returns quoted string
“CHAN el ) 11 chars required >—>®/
(Chan) ) = .
“(PARity ) @ Returns quoted stringbi
(Parity)
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Decoder

:DECoder

Decoder

For Decoder measurements see the MEA Sure command diagram.

For selecting Decoder Input, see AF Anaylzer command diagram.

:ARM
Single
Cont
Returns quoted string
r=(LEVe
See Real Number Setting Syntax*
*Does not include the : STATe command
See Real Number Setting Syntax*
*Does not include the : STATe command
See Real Number Setting Syntax*
*Does not include the : STATe command
\~(MODE ) ~~space>=(* = FuncGen (" |
N Tone Seq >
\>< DTMF >/
- cDCSs
Digi Page
AMPS-TACS
M NAMP-NTACS >/
M NMT D
\>< MPT 1327 >J
\>< LTR >J
el EDACS D
(?) Returns quoted string
N(POLarity ) space Norm
Inver
(?) Returns quoted string
:STOP
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Decoder

:NAMPsor :NTACsand :EDACs

:DECoder

‘NAMPs
.:NTACs '

.EDACs N

“»(STANdard )

:DEC continued

:DISPlay

N-(DELay )

‘GATE

(Gate Time)

See Real Number Setting Syntax*
*Does not include the :STATe command

f(:CHANnel )

Returns quoted string

:DTMF
‘GATE See Real Number Setting Syntax*
*Does not include the :STATe command
‘RVC ace DSAT
(Measure) Data
DTMF
Returns quoted string
\~(STANDard ) space>—®tg NAMPS %7—@/
Returns quoted string
‘TRIGger
‘PATTern) atri

space ring >—(" /|
Returns quoted string

space Radio
Repeater
(?) [Returns quoted string|
~=—<space 2 dots
3dots
5dots
8 dots
() [Returns quoted string|
Space 9600
4800
(?) Returns quoted string
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:AMPsor :TACsand :CDCSs, :DTMF, :FGEN, and :DPAG

:DECoder
:AMPS

‘TACS .GATE
(STANdard )

j

See Real Number Setting Syntax*
*Does not include the :STATe command

(Measure)

‘MESSage

(Trigger Pattern (bin))

Decoder

Space AMPS
TACS
JTACS

(?) Returns quoted string

space FOCCA & B
FOCCA
FOCCB
RECC

FvC
RvC

(?) Returns quoted string

.CDCSs

:DTMF

:FGENerator

:DPAGIng

‘TRIGger
‘PATTern) space >~ )< string >—={" ¥
Returns quoted string
:BLOCKs See Integer Number Setting Syntax*

*Does not include :INCRement command

See Real Number Setting Syntax*

*Does not include the : STATe command

See Real Number Setting Syntax*
*Does not include the :STATe command

:DEC continued

Space GSC
POCSAG

Returns quoted string
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Decoder

:TSEQuential, :MPT1327, and :LTR

:DECoder -~
" TSEQuential
‘GATE See Real Number Setting Syntax*

*Does not include the :STATe command

CCIR1
CCIR2
CCITT
EEA
EIA
Euro
NATEL
ZVEI1l
ZVEI2

(?) Returns quoted string

space SLOT
RESPONSE

Returns quoted string

“=(STANdard ) ~=<space

MMMM%
WWYYYY%

Returns quoted string
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Display

:DISPlay

space

Display

>

3
Elli

Q

ACNTrol

AFANalyzer N

0
b
=
3
<
N
Q

CBIT

J

ACPower

(@)1 e)
Q| O
> 2
Z|n
o ||Q
<|S
am
J

2(8)(R|8|(2)(8]8](8

O;OZmITIZZD

Q QT Z > d

Qmo‘@@ﬂ"’“’

Qxﬂcqga
3||®||lg

J

HELP

o)
o)
]
3
2
=
[¢]
b,

<
g
2]

@)
8
=}
g
®

J

0\ T

2|8
286
A=
5 |<
[ )
)

X

T\( D) (D
BI2%2)3
<lz o
35 |3
2 |8
J /S

CONfigure
N

\—@4{ Returns current screen

:DISP continued
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Display

space)——~DMA test )
TiBasic ),
~TMAKe )|

~TPARm )

TPRint )

iﬁ

.

“=(2 )————|Returns current screen |
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Measure

Measure

‘RESet

.LRATio
'_1..
‘LLEVd

‘ULEVel
e Returnsreal value

See Number M easurement Syntax

:ACLevel

>
<

ik

:CURRent
:-DCAM
:DCFM
:DCVolts
:DISTN

.:DISTortion l

:FREQuency
:SINAD

(o

Py

S : >—|Returns real value

L

:SEL ect space

:MEAS continued

See Number M easurement Syntax

SINAD
Distn
SNR

AF Freq
DC Leve
Current

Returns quoted string

*Does not include the : STATe command
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Measure

i(:OSCilloscoper

»(:RFRequency )~

S : HReturns real value

See Number M easurement Syntax*

*Does not include the : METer command

‘TRACe e Returns 417 real value |

~(SANalyzer

:FREQuency

\@AReturns real value
See Number M easurement Syntax

S : )—QReturnsreaI value

See Number Measurement Syntax*

*Does not include the :METer command

“TRACe e Returns 417 real value |

:MEAS continued
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Measure

o~
:DECoder

4@—{ Returnsinteger value |

»@—{ Returns quoted string |

»@—{ Returns quoted string |
*Does not include the :METer command

e Returns quoted string |
?
See Number M easur ement Syntax*

*Does not include the :METer command

:MEAS:DEC Continued On Next Page
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Measure

:MEASure
:DECoder

:ABSolute

e Returns up to 19 real values———/

See Multiple Number
M easurement Syntax

‘DISPlay ) Freg
Frq Err
(?) Returns quoted string———]

e Returns up to 19 real values|

See M ultiple Number
M easur ement Syntax

“‘SYMBol 4@—{ Returns quoted string |

:MEAS:DEC Continued On Next Page

154



:MEASure
:DECoder

:MEAS:DEC Continued On Next Page

Measure

‘NBITs 9 Returnsinteger value |

:SYMBol e Returns quoted string |

{Returns up to 17 real values

See M ultiple Number
M easur ement Syntax

space >=(" ) Freq
rq Err

(? —{Returns quoted string
e Returns up to 17 real values}——————/

See Multiple Number
M easurement Syntax
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Measure

:MEASure
:DECoder

‘MPT132

‘BUFFer e Returns quoted string |
:NSLots 4@—{ Returns integer value
(TIMe )—=(? )—[Returnsinteger value

‘RATE e Returnsreal value |

See Number M easurement Syntax*

*Does not include the : METer command

DATA (? )—|Returns quoted string_|
:FGENerator

See Number Measurement Syntax

—@—{ Returnsinteger value |

‘STORed e Returnsinteger value |
integer value >—{Returns quoted string |——/
Returns quoted string |

‘TSEQuential

{Returnsup to 19real values}——————————/

See M ultiple Number
M easur ement Syntax

\—@ Returns up to 19 real values]

See M ultiple Number
M easur ement Syntax

:SYMBol e Returns quoted string |

:MEAS:DEC Continued On Next Page
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:MEASure
:DECoder

LTR

DATA (? )—|Returns quoted string |

:EDACs

‘RATE

:DATA e Returns quoted string of 74 characters }—

Measure

e Returnsreal value |

See Number M easurement Syntax*

*Does not include the : METer command
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Oscilloscope

Oscilloscope
For Oscilloscope measurements see the MEA Sure command diagram.
N=(:CONTrol ) space Main
Trigger
Marker

Returns quoted string

See Real Number Setting Syntax*
*Does not include the : STATe command
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:OSCilloscope

scAte )

“=(TIME

B 05C coninued )

~

:OSC:SCAL Continued On Next Page

space

Oscilloscope

200 ms
100 ms
50 ms
20 ms
10 ms
5ms
2ms
1ims
500 us
200 us
100 us
50 uS
20uS
10uS
5uS
2uS
1uS

Returns quoted string

MMWMMMMJ&

WWMVYYYWYYY%
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Oscilloscope

:OSCilloscope

:SCALe

(VERTIcd

050 coninui 3

A ) space ~( "
(AF Anl In: AM Demod)

AIASILLAL

(?) Returns quoted string

@) e =

(AF Anl In: FM Demod)

SIISIIILLSLK

:OFFSet See Real Number Setting Syntax*

*Does not include the : STATe command

:OSC:SCAL:VERT Continued On Next Page

50 %
20%
10 %
5%
2%
1%
05%
0.2%
0.1%
0.05 %

50 kHz
20 kHz
10kHz
5kHz
2 kHz
1kHz
500 Hz
200 Hz
100 Hz
50 Hz
20 Hz
10Hz

YYYYYYYY%%

YYYYYYYYYY%%

(?) Returns quoted string
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:OSCilloscope

(AF Anl In: Audio In)

~~C
=<
5
=
-
<
:Q%
<
il
had

20V
oV
5V
2V
1V
500 mV
200 mvV
100 mv
50 mv
20 mv
10 mv
5mv
2mv
1mVv
500 uwv
200 uwv
100 uv
50 uv
20uv

Oscilloscope

Y%YMMY%YYWYYY%

Returns quoted string
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Oscilloscope

:OSCilloscope
‘TRIGger

‘LEVe

:PRETrigger

See Real Number Setting Syntax*
*Does not include the : DUNits, :UNITs,
:STATe, or :MODe commands

“=(:MODE

‘RESet

“=(SENSe

N=(:SOURCce )

(Internal)

“(TYPE

space Internal
Ext (TTL)
Encoder

space Auto %7@/
@)

Returns quoted string
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Program

Program

RGN 7
:SEL ected

N=(DEFine )

space program >
L@—{ Returns <length info><program> |

(EXECute )

string >———

M=(STATe )

“=~(NUMBer)

space —variable name>——®»<number value >——
vari able name >—{Returns quoted string i

\=(STRing )

=~ space CONTinue
PAUSe
RUN

Returns current program state

space >—=<variable name>——Q—<number value >———

Space variable name »——{Returns quoted string Y

~(WAIT

:DEL ete

L@—{ Returns integer value |————

ALL
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Save/Recall Registers

Save/Recall Registers

@ space (}»{ integer value or string >—>©/
‘ALL
\@ space (}»{ integer value or string >—>©/
‘SAVE " space (}»{ integer value or string >—>®/
NOTE: 1 The Test Set does not check for aduplicatefile name when the SAV E command

isissued; therefore, any existing register of the same name will be overwrittren
without warning.
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RF Analyzer

RF Analyzer

:RFANalyzer

M-CIFBW ) space 15 kHz %7.@/

~=(:PMEasurement )

For RF Analyzer measurements see the MEA Sure command diagram.

-~

A TTenuaor) space w048
20dB
0dB

(?) Returns quoted string
:MODE ~=<space Auto
Hold

(?) Returns quoted string

:FREQuency See Real Number Setting Syntax*
(Tune Freq) *Does not include the : STATe command

:GTIMe See Real Number Setting Syntax*

*Does not include the :INCRement OR : STATe commands

(IF Filter)

(TX PWR Meas)

Returns quoted string

:RFAN continued
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RF Analyzer

P=(SENSitivity )

=(SQUelch )

‘TKEY

(Ext TX Key)

:TMODe

(Tune Mode)

Returns quoted string
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RF Generator

RF Generator

For RF Generator measurements see the MEA Sure command diagram.

1
‘-CATTenuator ) u@tg On %7@/
(Atten Hold) Off

space
©,

Returns quoted string
:AMPLitude See Real Number Setting Syntax
:FREQuency See Real Number Setting Syntax*

*Does not include the : STATe command
‘FM

(FM Coupling)

~

See Real Number Setting Syntax

See Real Number Setting Syntax

AM (VpK)
FM (/VpK)

(Mic Pre-Emp)

“‘OUTPut Space RF Out %7>®/

Returns quoted string

L RF power must not be applied while zeroing. Set the RF GENERATOR screen

Anpl i t ude field to off to prevent internal cross-coupling into the power detector
while zeroing.
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Radio Interface

Radio Interface

:RINTerface

{INTerruptl
{INTerrupt2

“=(PARalel

Arm
Disable

Space
(?) Returns quoted string

%7—@

‘STATus —@ ‘Returns "Armed” or "Disabled” |—/

:CONFigure See Integer Number Setting Syntax

:OUTPut

—@ Returns integer val uebi

‘DATA See Integer Number Setting Syntax

~=(_SEND

High
Low

Returns quoted string

%7@
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Spectrum Analyzer

Spectrum Analyzer

For Spectrum Analyzer measurements see the MEA Sure command diagram.

:SANalyzer

:SAN continued

M(CATTenuator ) space 40dB
20dB
Input Atten
(Inp ) 0dB
(?) Returns quoted string
:MODE ~=<space Auto
Hold
(?) Returns quoted string
:CFRequency See Real Number Setting Syntax*
*Does not include the : STATe command
:DISPlay
“=(SCALe ) space 1dB/div
2 dB/div
10 dB/div
(?) Returns quoted string
~=(CONTrol ) space Main
RF Gen
Marker
Auxiliary
(?) Returns quoted string
~~apace RFIn
Ant
(?) Returns quoted string
M(MARKer
‘CFRE y)
- CPREQUeNy) i Frea)
‘PEAK
‘NPEak (Next Peakd)
r(RLEVe
(Ref Level)
See Integer Number Setting Syntax
See Real Number Setting Syntax*
*Does not include the : STATe command
‘NPLevel See Real Number Setting Syntax*
*Does not include the : STATe command
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Spectrum Analyzer

=(RFGenerator ) space Track
Fixed

Returns quoted string

‘RLEVe See Real Number Setting Syntax
See Real Number Setting Syntax

:TGENerator
:AMPLitude See Real Number Setting Syntax

:OFRequency See Real Number Setting Syntax*
(Offset Freq) *Does not include the : STATe command

\~(DESTination Space RF Out %7.6/

(Port)

“=(SWEep )

“=(TRACe N

\~(NORMalize Space>>®tg A Only

(Port) A-B

Returns quoted string

:SAVE
Save B

\“=(MHOLd ~~<space

No Pk/Avg
Pk Hold
Avg 1l
Avg 2
Avg3
Avg 4
Avg5
Avg 10
Avg 20
Avg 50
Avg 100
Off

Returns quoted string

Xkﬁk%ﬁiﬁﬂﬂﬁ%
x%%%%vyvvv%E
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HP-IB Only Commands

HP-1B Only Commands

-
\@ —@—{ Returns integer string
\@ @—{ Returns integer string
'~(RAMDISKALLOC ) ~(? ——|Returnsinteger string
"~(SAVEREGALLOC ) ~(? —{Returns nteger string
@ —@‘ Returns an array of 7 numbers seperated by commas
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Status

Status

AT )

:PRESet
:CALibration
:HARDwarel
:HARDware2
:OPERation
:QUEStionable
:COMMunicate

:CALLProc

»@—{ Returns integer value

space integer value

(? —{Returnsinteger value |
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System

System

:SYSTem @ } Returns integer value, quoted stri ngw
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Tests

Tests

(Comment for
new procedure)

:COMMent2

(Comment for
new procedure)

(Externa
Devices)

(Port B)

:EXECution

Returns quoted string
integer val ue>—>(}>C}><5trinm>—>‘><}><}><stringD—>C}><DT

L@{i nteger val ue>—Q@_>@ri n®—>®—

integer val ueH Returns unquoted string, 5 elements seperated by commas

N=(DESTination }

space Crt
Printer

Returns quoted string

N=(FAIlLure )

space Continue
Stop

Returns quoted string

(RESults }

space string >—=(" 1|
Returns quoted string

‘RUN

All
Failures

Space
(?) Returns quoted string

:TEST continued

space Continuous
Single Step

Returns quoted string
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Tests

“FREQuenc Space integer val ue>——Q—<real number%(stri nm—‘

(?) Space integer value > Returns unquoted string, 7 elements seperated by commas

N=(:LOCation ) space RAM

space integer value >4>®—><real number >

) Returns unquoted string, 2 elements
e space >—»<integer value »>——| seperated by commas H

’ Returns unquoted string, 2 elements
string >—s( Y
9 seperated by commas

@meOneC 9

space
(?) Returns quoted string

:AUTOstart

Returns quoted string
N-(NAME ) space =" )= string >—=(" )
(?) Returns quoted string

‘RUNTest

‘RUN

LIBRary
:TEST continued

_@ Returns unquoted string, 3 elements
- seperated by commas
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Tests

SEQN umber

space >—=<integer val ueWri ng>—.®——®y
integer value>———

Returns unquoted string, 3 elements
seperaﬁed by commas

\=(SPEC ~

space < integer value)>—»(, -~ real val ue

L—@-»{real value Upper
Lower
Both
None

e space integer value»———

Returnsunquoted string, 4 elements
seperaﬁed by commas

stri ngD——@—Q»<real val ue)ﬁ

L»@»{real value

Upper
L ower
Both
None

Returnsunquoted string, 4 elements
seperated by commas
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Trigger

‘TRIGger

Trigger

|

“={ABORt

\~{HODE )

=(RETRigger)

\=(SETTIling)

%7@

space REPetitive
SINGle
\Retums REPor SING }—/

space FAST
FULL

%7@

Returns FAST or FULL |———
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Integer Number Setting Syntax

space =~ integer value »>———

Y

Lorcious 5ol

(B)»<{ Binayintegervalue >/
(0)»=(  Octd integer value |
("H )< Hexidecimal integer value >/

‘(2 }—|Refurnsinteger value |

\P :INCRement > space - UpP >—/
L<DOWN>—/

Returnsreal value —————
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Real Number Setting Syntax

g e v —
q»@nits>/
)

Ns-(:DUNits ~»space units  >——————

Returns units

N-(:INCRement ) »space =< value
1—@n|ts>f

&; up >——
DOWN >———

9 Returns real value

=(:DUNits ) space units >——————

\~(MODE ) = space > LINear
LOGarithm
ReturnsLIN or LOG }——
N=(:DIVide )
“»(:MULTiply

~CUNITSs ~»<space>»<HP-IB units >———————————

e Returns HP-IB units

> space > - 1
\>< ON
0
OFF

Returns 1 or O

“»{:STATe
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Multiple Real Number Setting Syntax

(DU )

:INCRement

(NS )

space integer value >-»{, > real value .
q»@nits>/

9 egervaue
space integer value >=(, )= units >

e integer value _>—{Returns units

integer value =, —=<redl value
1—@nits>f

up >——
DOWN >
integer value

:DUNits space integer value >-=(, =< units >
o tger vaue

integer value LINear
LOGarithm >

integer value >—[Returns LIN or LOG |—
:DIVide space integer value
:MULTiply space integer value
space integer value >+, )< HP-IB units >

e integer value Returns HP-IB units
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Number M easurement Syntax

Previous Syntax :AUNits

»space >»<HP-IB units |

Returns HP-IB units

N»(:AVERag )

= space »<_red vdue ——
=@>{ Returns real value

‘RESet

[Returns 1 or 0

N»(:DUNits )

N-(CHILIMit

>—

units

space

Returns units

i

(508 el vale

=@>{ Returns real value

.

:DUNits space units

Returns units

:EXCeeded Returns1 or 0

:RESet
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Previous Syntax ‘METer

INTerval space integer value >————————

[Returns 1 or 0

real value
units >

a Returns real value

space units  >———

L@»{Returns units

Returnsinteger value

~»( :REFerence }

e

= space = red value

:DUNits space units  >————

=@>{ Returns real value

Returns units

\Returns lor0

“»(:STATe )

“=(:UNITs

g %\4

\@»\ Returns 1 or 0

»space »<HP-IB units »————————————

Returns HP-I1B units
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Multiple Number M easurement Syntax

N(:DUNits )

e wits >

S : —[Returns units /

N=(:UNITs )

“»(:STATe )

~=(space>»<HP-IB units >/

a Returns HP-IB units

e

> space > 1
\>< ON
0
OFF
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Equivalent Front-Panel Key Commands

Equivalent Front-Panel Key Commands

Most front-panel keys have an equivalent HP-IB command for remote use. The
various key functions are explained in more detail in the User’'s Guide

All command examplesarein BASIC.

SHIFT key, CANCEL key, CURSOR CONTROL knob

These functions are not required for HP-1B use, and have no equivaent HP-1B
commands.

DATA Keys

In addition to the numeric keys, the DATA keys contain the units-of-measure
keys, and the ON/OFF, YES, NO, and ENTER keys. Setting units-of-measure
through HP-1B is described in " Specifying Units-of-M easure for Settings and

M easur ement Results' on page 77. The ON/OFF function is described in " Using
the STATe Command" on page 90. The YES, NO, and ENTER keys are not
required for HP-IB use, and have no equivalent HP-IB commands.
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Equivalent Front-Panel Key Commands

DATA FUNCTIONS Keys

The Data Functions keys can be divided into two groups; those which affect
measurements (REF SET, METER, AVG, HI LIMIT and LO LIMIT), and those

which affect numeric entry fields (INCR=+10, INCR SET, INCRx10, Up-arrow,
Down-arrow). For measurements, the Data Functions enable the programmer to

change the way measurements are calculated and displayed, and provide

measurement limit detection. For numeric entry fields, the Data Functions enable

the programmer to set, scale, and change the field’'s increment value. Each Data
Function is described in detail in the Test Seéer's Guide

Refer to the" Number M easurement Syntax” on page 181 for full command syntax.

Guiddinesfor Using M easurement Data Functions

» Data Functions are turned ON and OFF for individual measurements. The HP-IB Data
Function commands must immediately follow the HP-IB command for the individual
measurement. For example, to turn the AVG Data Function ON for the Audio
Frequency Analyzer Distortion measurement, the following command string would be
sent to the Test Set:
OUTPUT 714; " MEAS: AFR DI STN: AVER: STAT ON'

« Attribute Units (AUNits) are used with the Data Functions to specify the units-of-
measure for numeric data which is read or set through HP-IB. Reféttabute
Units (AUNIts)" on page 83.

- Data Function settings, such as Number of Averages or Reference value, are retained if
the function is turned off. The setting values are initialized or changed under the
following conditions:

e The Test Set is turned off.
e The Test Set is PRESET.
e A saved register is recalled.
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Equivalent Front-Panel Key Commands

NOTE:

Guiddinesfor Using Numeric Entry Field Data Functions

« Increment values are set, scaled, and changed for individual numeric entry fields. The
HP-IB Data Function commands must immediately follow the HP-IB command for the
individual field. For example, to set the increment value for the RF Generator frequency
to 2.5 MHZ, the following command string would be sent to the Test Set:
OUTPUT 714,"RFG:FREQ:INCR 2.5 MHZ"

« HP-IB Units (UNITs) are used with the Data Functions to specify the units-of-measure
for numeric data which is read or set through HP-IB. RefeHtB-1B Units (UNITS)"
on page 80.

- Data Function settings are not retained. The setting values are initialized or changed
under the following conditions:
¢ The Test Set is turned off (values initialized on power up).
¢ The Test Set is PRESET (values initialized).
e A saved register is recalled (values changed to those in the recalled register).

AVG

The AV G data function is used to smooth noisy signals, that is, decrease or
eliminate rapid fluctuations in amplitude. The HP-IB command :AVERage is
used to select this data function programmatically.

Measurement averaging works the same way programmatically as it does manually

If the AVG data function is enabled manually and the number of averages is set
to ten (N=10), the first value displayed is the average of 1 measurement, the
second value displayed is the average of two measurements, the third value
displayed is the average of three measurements... the tenth value displayed is the
average of 10 measurements. For readings greater than N the data function
approximates a hardware single-pole, RC low-pass filter.

If the AVG data function is enabled programmatically and the number of
averages is set to ten (N=10) the first value returned through HP-IB is the
average of 1 measurement, the second value returned through HP-IB is the
average of two measurements, the third value returned through HP-IB is the
average of three measurements...the tenth value returned through HP-IB is the
average of 10 measurements. Each successive reading would mimic the output of
a single-pole, RC low-pass filter that had been initially charged to the value of
the tenth reading.

If a “true average” value is desired, that ig,y/= (V1+Vo+V3...V{)/N, the
recommended procedure through HP-IB is to take N sequential readings and
calculate the average within the program context
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Equivalent Front-Panel Key Commands

To Turn Measurement Averaging ON and OFF. Usethe :AVERage:STATe
commands to turn the averaging data function ON and OFF.

Syntax

: AVER age: STATe ON
: AVERage: STATe OFF

Example

OUTPUT 714; " MEAS: AFR: DI STN: AVER: STAT ON'
Thisturns the AV G Data Function ON for the Audio Freguency
Analyzer Distortion measurement.

To Query the M easurement Averaging State. Usethe :AVERage:STAT?
commands to query the current state of the averaging data function. The returned
valueis either: 0 (OFF) or 1 (ON).

Syntax
: AVERage: STAT?

Example

OUTPUT 714;"MEAS:AFR:DISTN:AVER:STAT?”
ENTER 714;State_on_off ! 1 = ON, 0 = OFF

This queries the state of the AV G Data Function for the Audio
Frequency Analyzer Distortion measurement.
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To Reset Averaging. Usethe :AVERage:RESet commands to restart the
averaging algorithm used to calculate an averaged measurement.

Syntax
: AVERage: RESet

Example
OUTPUT 714; " MEAS: AFR: DI STN: AVER: RES"
Thisresetsthe AV G Data Function for the Audio Frequency Analyzer
Distortion measurement.

To Set the Number of Averages. Use the :AVERage:V AL ue commands to set the
number of averages used by the averaging algorithm.

Syntax
. AVERage: VALue

Example
OUTPUT 714; " MEAS: AFR: DI STN: AVER: VAL 25"
This sets the number of averagesto 25 for the AV G Data Function for
the Audio Frequency Analyzer Distortion measurement.

To Query the Number of Averages. Use the :AVERage:VALue? commands to
query the number of averages used by the averaging a gorithm.

Syntax
: AVERage: VALue?

Example

QUTPUT 714;" MEAS: AFR DI STN: AVER: VAL?"
ENTER 714; Num of _avgs

This queries the number of averagesfor the AV G Data Function for the
Audio Frequency Analyzer Distortion measurement.
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Equivalent Front-Panel Key Commands

HI LIMITand LOLIMIT

TheHI LIMIT and LO LIMIT Data Functions are used to define a measurement
“window” which can be used to detect measured values which are outside the
defined limits. The HP-IB commands :HLIMit (high limit) and :LLIMit (low
limit) are used to set these data functions programmatically.

To Turn High and Low Measurement Limit Checking ON and OFF. Use the
:HLIMit:STATe and :LLIMit:STATe commands to turn high and low
measurement limit checking ON and OFF.

Syntax

"HLIM t: STATe ON
HLIM t: STATe OFF
:LLIMt: STATe ON
:LLIM t: STATe OFF

Example

CQUTPUT 714; " MEAS: AFR: DI STN: HLI M STAT ON'
OQUTPUT 714; " MEAS: AFR: DI STN: LLI M STAT ON'

Thisturns high and low measurement limit checking ON for the Audio
Frequency Analyzer Distortion measurement.
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Equivalent Front-Panel Key Commands

NOTE:

To Query the State of High and Low Measurement Limit Checking. Usethe
:HLIMIit:STATe? and :LLIMit:STATe? commands to query the current state of
the high and low measurement limit checking. The returned valueis either: 0
(OFF) or 1 (ON).

Syntax

:HLIM t: STATe?
:LLIM t: STATe?

Example

OUTPUT 714;" MEAS: AFR DI STN: LLI M STAT?"
ENTER 714; Lo_state ! 1 = ON, 0 = OFF
QUTPUT 714; " MEAS: AFR: DI STN: HLI M STAT?"
ENTER 714; H _state ! 1 = ON, 0 = OFF

This queries the state of high and low measurement limit checking for
the Audio Frequency Analyzer Distortion measurement.

To Set High and Low Measurement Limits. Usethe :HLIMit:VALue and
:LLIMit:VALue commands to set the high and low measurement limit values.

Syntax

:HLIM t: VALue
:LLIMt: VALue

Example

QUTPUT 714; " MEAS: AFR FM HLIM 7.5 KHZ"
QUTPUT 714; " MEAS: AFR FM LLIM 2.5 KHZ"

This sets a high measurement limit of 7.5 kHz and alow measurement
limit of
2.5kHz for the Audio Frequency Analyzer FM Deviation measurement.

When setting high and low limit values, a non—Attribute Unit unit-of-measure
must be specified in the command string, otherwise the current Attribute Unit is
assumed by the Test Set. Refet &dtribute Units (AUNIts)" on page 83.
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NOTE:

Equivalent Front-Panel Key Commands

To Set the Display Unitsfor High and Low M easurement Limits. Use the
‘HLIMit:DUNitsand :LLIMit:DUNits commandsto set the units-of-measure used
to display the high and low measurement limit values. Refer to " Display Units
(DUNits)" on page 77 for description of Display Units.

Syntax

cHLIMt:DUNits <di sp_units>
LLIMt:DUNits <di sp_units>

Example

OUTPUT 714; " MEAS: AFR: FM HLI M DUN KHZ"
QUTPUT 714; " MEAS: AFR: FM LLI M DUN KHZ"

This sets the high and low measurement limit Display Unitsto kHz for
the Audio Freguency Anayzer FM Deviation measurement.

When querying measurement limits through HP-1B, the Test Set always returns
numeric values in Attribute Units, regardless of the current Display Units or
HP-1B Units settings. Numeric values are expressed in scientific notation. Refer
to" Attribute Units (AUNits)" on page 83.

To Query the Display Unitsfor High and L ow Measurement Limits. Usethe
:HLIMit:DUNiIts?and :LLIMit:DUNIits? commandsto query the units-of-measure
used to display the high and low measurement limit values. Refer to " Display
Units (DUNits)" on page 77 for description of Display Units.

Syntax

cHLIMt: DUNits?
cLLIMt:DUN ts?

Example

QUTPUT 714; " MEAS. AFR: FM HLI M DUN?"
ENTER 714; Hi _disp_unit$
OUTPUT 714; " MEAS: AFR. FM LLI M DUN?"
ENTER 714; Lo_disp_unit$

This queries the high measurement limit Display Units for the Audio
Frequency Analyzer FM Deviation measurement.

When querying measurement limits through HP-1B, the Test Set always returns
numeric values in Attribute Units, regardless of the current Display Units or
HP-1B Units settings. Numeric values are expressed in scientific notation. Refer
to" Attribute Units (AUNits)" on page 83.
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NOTE:

To Query the High and Low M easurement Limit Settings. Use the
:HLIMit:VALue? and :LLIMit:VALue? commands to query the high and low
measurement limit settings.

Syntax

:HLIMt: VALue?
LLIMt: VALue?

Example
OUTPUT 714; " MEAS: AFR. FM HLI M VAL?"
ENTER 714; Hi gh_limt
OUTPUT 714; " MEAS: AFR. FM LLI M VAL?"
ENTER 714; Low_limt

This queries the high and low measurement limits for the Audio
Frequency Analyzer FM Deviation measurement.

When querying measurement limits through HP-1B, the Test Set always returns
numeric values in Attribute Units, regardless of the current Display Units or
HP-1B Units settings. Numeric values are expressed in scientific notation. Refer
to" Attribute Units (AUNits)" on page 83.

To Detect If a Measurement Limit Has Been Exceeded. Usethe
‘HLIMit:EXCeeded? and :LLIMit:EX Ceeded? commands to detect if a
measurement limit has been exceeded. The returned value is either: 0 (NO) or 1
(YES).

Syntax

:HLI Mt : EXCeeded?
:LLI M t: EXCeeded?

Example

ENTER 714; H _limt_exced ! 1= YES, 0 = NO
QUTPUT 714; " MEAS: AFR. FM LLI M EXC?"
ENTER 714; Lo limt_exced ! 1= YES, 0 = NO
QUTPUT 714; " MEAS: AFR. FM HLI M EXC?"

This determinesif the high or low measurement limits for the Audio
Frequency Analyzer FM Deviation measurement have been exceeded.

192



NOTE:

Equivalent Front-Panel Key Commands

To Reset Measurement Limit Detection. Use the :HLIMit:RESet and
:LLIMit:RESet commands to reset measurement limit detection. Once a high or
low measurement limit has been exceeded (:HLIMit:EX Ceeded? returnsa 1 or
:LLIMit:EX Ceeded? returns a 1), measurement limit detection is disabled until
reset by the :RESet command.

Syntax

:HLI Mt : RESet
:LLIM t: RESet

Example

OQUTPUT 714; " MEAS: AFR: FM HLI
OQUTPUT 714;" MEAS: AFR: FM LLI M RES"

Thisresets high and low measurement limit detection for the Audio
Frequency Analyzer FM Deviation measurement.

INCR SET

The Increment Set Data Function sets the increment value for real-number
numeric entry fields. The HP-1IB command :INCRement is used to select this data
function programmatically.

To Set theIncrement Value. Use the :INCRement command to set the increment
value.

Syntax
- I NCRemrent

Example

OUTPUT 714;"RFG FREQ I NCR 2.5 MHZ"
This sets the increment value for the RF Gen Freq field to 2.5 MHz.

When setting the value of a numeric field (suchasRF Gen Fr eq), any

non—HP-IB Unit unit-of-measure must be specified in the command string,
otherwise the current HP-IB Unit is assumed by the Test Set. Integer-only fields
(suchag ntensity andPri nt Adrs) have a fixed increment of 1and cannot
be changed.
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NOTE:

To Query the Increment Value. Use the :INCRement? command to query the
increment value.

Syntax

. I NCRenent ?

Example

QUTPUT 714; " RFG FREQ | NCR?"
ENTER 714; | ncr _val ue

This queries the increment value for the RF Gen Freq field.

When querying afield setting or measurement result through HP-1B, the Test Set
alwaysreturns numeric valuesin HP-IB Unitsor Attribute Units, regardless of the
field’s current Display Units setting. Refer'téttribute Units (AUNits)" on
page 83 and" HP-IB Units (UNITs)" on page 80.

To Set thelncrement Mode. Use the :INCRement:MODE commands to set the
increment mode to linear or logarithmic.

Syntax
;I NCRenent : MODE <LOGarithm or LI Near >

Example
OUTPUT 714; " RFG FREQ | NCR: MODE LOG'

This sets the increment mode for the RF Generator’s frequency to
logarithmic.

To Query the Increment Mode. Use the :INCRement:MODE? commands to
query the increment mode.

Syntax
. I NCRemrent : MODE?

Example

ENTER 714; Mode$ ! returns LIN or LOG
QUTPUT 714; " RFG FREQ | NCR: MODE?"

This queries the increment mode of the RF Generator’s frequency.
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To Set the Increment Value Display Units. Use the :INCRement:DUNits
commands to set the units-of-measure used to display the increment value. Refer
to " Display Units (DUNits)" on page 77 for description of Display Units,

Syntax
;I NCRenent: DUNi ts <di sp_units>

Example

OQUTPUT 714; " RFG FREQ | NCR. DUN KHZ"
This sets the increment value’s Display Units to kHz for the RF
Generator’s frequency.

NOTE: When querying afield setting through HP-I1B, the Test Set always returns numeric
values in HP-IB Units or Attribute Units, regardless of the field’s current Display
Units setting. Numeric values are expressed in scientific notation. Refer to
" Attribute Units (AUNits)" on page 83 and" HP-I1B Units (UNITs)" on page
80.

To Query the Increment Value Display Units. Use the :INCRement:DUNits?
commands to query the units-of-measure used to display the increment value.
Refer to " Display Units (DUNiIts)" on page 77 for description of Display Units.

Syntax
;I NCRenent : DUNi t s?

Example

OQUTPUT 714; " RFG FREQ | NCR: DUN?"
ENTER 714; Di sp_unit$

This queries the increment value’s Display Units for the RF Generator’'s
frequency.
INCRx10

The INCRx10 Data Function increases the increment setting by afactor of 10
(new increment setting = current increment setting x 10).

NOTE: Integer-only fields (suchas| nt ensity andPri nt Adrs) have afixed
increment of 1, and cannot be changed.
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NOTE:

Syntax
: I NCRement : MULTi ply

Example

OUTPUT 714; " RFG FREQ | NCR: MULT"
If the RF Generator’s frequency increment is 1 MHz, this command
increases increment value from 1 MHz to 10 MHz.

INCR+10
The INCR=10 Data Function reduces the increment setting by afactor of 10 (new

increment setting = current increment setting + 10).

Integer-only fields (suchas| nt ensity andPri nt Adrs) have afixed
increment of 1, and cannot be changed.

Syntax
;I NCRenent : DI Vi de

Example

OUTPUT 714; " RFG FREQ | NCR: DI V"

If the RF Generator’s frequency increment is 10 MHz, this command
reduces the increment value from 10 MHz to 1 MHz.

I ncrement Up/Down (Arrow Keys)

The Increment Up/Down (Arrow Keys) Data Functions change the field’s setting
by one increment value (up or down). The increment value is determined by the
INCR SET (:INCRement) Data Function.

Syntax
. I NCRenment <UP or DOAN>

Example

QUTPUT 714; " RFG FREQ | NCR UP"
This increases the RF Generator’s frequency by one increment value.
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METER

The METER Data Function enabl es/disabl es the anal og bar-graph meter for
certain measurements. The HP-1B command :METer is used to select this data
function programmatically.

ToTurntheMeter ON and OFF. Usethe :METer:STATe commands to turn the
meter ON and OFF. The parameter can bea 1 or ON to turn the meter on and a0
or OFF to turn the meter off.

Syntax
: METer : STATe <ON\> or <1>

: METer : STATe <OFF> or <0>
Example

OUTPUT 714; " MEAS: RFR: POV MET ON'
Thisturns the analog bar-graph meter ON for the TX Power
measurement.

To Query the State of the Meter. Usethe :METer:STATe? commands to query
the state of the analog bar-graph meter. The query returnsa 1 if the meter is ON,
and a0 if the meter is OFF.

Syntax
: METer : STATe?

Example

QUTPUT 714; " MEAS: RFR: PON MET: STAT?"
ENTER 714; Meter _on_off ! returns a 1 (ON) or 0 (OFF)

This queries the state of the analog bar-graph meter for the TX Power
measurement.

197



Equivalent Front-Panel Key Commands

To Set the Number of Intervalson the Meter. Usethe :METer:INTerva
commands to set the number of intervals displayed on the analog bar-graph meter.

Syntax

: METer: | NTerval <integer valve>

Example

OUTPUT 714; " MEAS: RFR PON MET: | NT 5"
This sets the number of intervals displayed on the analog bar-graph
meter for the TX Power measurement.

To Query the Number of Intervalson the Meter. Usethe :METer:INTerval?
commands to query the number of intervals displayed on the analog bar-graph
meter.

Syntax
: METer : | NTerval ?

Example

QUTPUT 714; MEAS: RFR: POW MET: | NT?
ENTER 714; Num i nterval s

This queries the number of intervals displayed on the analog bar-graph
meter for the TX Power measurement.

198



NOTE:

Equivalent Front-Panel Key Commands

To Set the Meter High End and Low End Points. Usethe :METer:HEND and
:MEter.LEND commands to set the analog bar-graph meter’s high endpoint and
low endpoint.

Syntax

. METer : HEND <real nunber>
: METer : LEND <real nunber>

Example

QUTPUT 714; " MEAS: RFR: POW VET: HEND 20"
QUTPUT 714; " MEAS: RFR: POW NVET: LEND 10"

This sets the analog bar-graph meter’s high endpoint to 20 watts and the
low endpoint to 10 watts for the TX Power measurement.

When setting the value of the METER Data Function through HP-IB, a

non-Attribute Unit unit-of-measure must be specified in the command string, otherwise
the current Attribute Unit is assumed by the Test Set. Refer to " Attribute Units
(AUNits)" on page 83.

To Query the Meter High End and Low End Points. Usethe :METer:HEND? and
:MEter:LEND? commands to query the anal og bar-graph meter high endpoint and
low endpoint.

Syntax

. METer : HEND?
. METer : LEND?

Example

QUTPUT 714;" MEAS: RFR: PON MET: HEND?"
ENTER 714; Meter _hi _end
QUTPUT 714;" MEAS: RFR: PON MET: LEND?"
ENTER 714; Meter _| o_end

This queries the high end point and low end point of the analog bar-
graph meter for the TX Power measurement.

When querying the value of the METER Data Function through HP-1B, the Test
Set always returns numeric values in Attribute Units, regardless of the current
Display Units or HP-IB Units settings. Numeric values are expressed in scientific
notation. Refer to " Attribute Units (AUNits)" on page 83.
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NOTE:

NOTE:

To Set the Meter High End and Low End Point Display Units. Use the
:METer:HEND:DUNits and :MEter:LEND:DUNIits commands to set the analog
bar-graph meter high end point and low end point Display Units. Refer to

" Display Units (DUNits)" on page 77 for description of Display Units.

Syntax

: METer: HEND: DUNi ts <di sp_uni ts>
: METer: HEND: DUNi t s <di sp_uni ts>

Example

OUTPUT 714; " MEAS: RFR: POW MET: HEND: DUN DBM'
QUTPUT 714; " MEAS: RFR: POW VET: LEND: DUN DBM'

Thissetsthe high end point and low end point display units of the analog
bar-graph meter for the TX Power measurement to DBM.

When querying the METER Data Function through HP-IB, the Test Set always
returns numeric valuesin Attribute Units, regardless of the current Display Units
or HP-1B Units settings. Numeric values are expressed in scientific notation.

To Query the Meter High End and Low End Point Display Units. Usethe
:METer:HEND:DUNiIts? and :MEter:L END:DUNits? commands to query the
analog bar-graph meter high end point and low end point Display Units. Refer to
" Display Units (DUNits)" on page 77 for description of Display Units.

Syntax

: METer : HEND: DUNi t s?
:METer: LEND: DUNi t s?

Example

OUTPUT 714; " MEAS: RFR. POW VET: HEND: DUN?
QUTPUT 714; " MEAS. RFR. POW MET: LEND: DUN?"
ENTER 714; Met _hi disp_unit$
ENTER 714; Met _| odi sp_unit$

This queries the high end point and low end point display units of the
analog bar-graph meter for the TX Power measurement.

When querying the METER Data Function through HP-IB, the Test Set always
returns numeric values in Attribute Units, regardless of the current Display Units
or HP-1B Units settings. Numeric values are expressed in scientific notation.
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REF SET

The REF SET Data Function establishes a measurement reference point. The
HP-1B command :REFerence is used to select this data function
programmatically.

To Turn Measurement Reference Points ON and OFF. Usethe
:REFerence:STATe <boolean> commands to turn measurement reference points
ON and OFF. The <boolean> parameter can be a 1 or ON to turn measurement
reference points on, and a 0 or OFF to turn measurement reference points off.

Syntax

. REFer ence: STATe <ON> or <1>
. REFer ence: STATe <OFF> or <0>

Example
OUTPUT 714; " MEAS: RFR PON REF: STAT ON'
Thisturns the measurement reference point for the TX Power
measurement ON.

To Query the State of M easurement Reference Points. Usethe
:REFerence:STATe? commands to query the state of a measurement reference
point. The query returnsa 1 if ameasurement reference pointsisON, and a0 if a
measurement reference pointsis OFF.

Syntax
: REFer ence: STATe?

Example

OUTPUT 714; " MEAS: RFR. PON REF: STAT?"
ENTER 714; Meter _on_off ! returns a 1 (ON) or 0 (OFF)

This queries the state of the measurement reference point for the TX
Power measurement.
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NOTE:

NOTE:

To Set A Measurement Reference Point. Use the :REFerence:V AL ue commands
to set a measurement reference point.

Syntax

: REFer ence: VALue <real nunber

Example
OUTPUT 714; " MEAS: RFR PON REF: VAL 20"
This sets the measurement reference point for the TX Power
measurement to 20 watts.

When setting a measurement reference point, any non—Attribute Unit “unit-of-
measure” must be specified in the command string, otherwise the current Attribute
Unit is assumed by the Test Set. ReferAaribute Units (AUNits)" on page 83.

To Query A Measurement Reference Point. Use the :REFerence:VALue?
commands to query a measurement reference point.

Syntax
. REFer ence: VALue?

Example

QUTPUT 714; " MEAS. RFR. POW REF: VAL?"
ENTER 714; Ref val

This queries the measurement reference point for the TX Power
measurement.

When querying a measurement reference point through HP-1B, the Test Set
alwaysreturnsnumeric valuesin Attribute Units, regardless of the current Display
Unitsor HP-IB Units settings. Numeric values are expressed in scientific notation.
Refer to " Attribute Units (AUNIts)" on page 83.
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To Set Measurement Reference Point Display Units. Use the :REFerence:DUNIts
commands to set a measurement reference point’s Display Units. Refer to
" Display Units (DUNits)" on page 77 for description of Display Units.

Syntax

: REFerence: DUNits <di sp_units>

Example
QUTPUT 714; " MEAS: RFR: POWN REF: DUN DBM'

This sets the measurement reference point’s Display Units for the TX
Power measurement to dBm.

When querying a measurement reference point through HP-1B, the Test Set
alwaysreturnsnumeric valuesin Attribute Units, regardless of the current Display
Unitsor HP-IB Units settings. Numeric values are expressed in scientific notation.

To Query Measurement Reference Point Display Units. Usethe
:REFerence:DUNIits? commands to query a measurement reference point’s
Display Units. Refer to Display Units (DUNits)" on page 77 for description of
Display Units.

Syntax
: REFerence: DUNi t s?

Example

QUTPUT 714; " MEAS. RFR: POWN REF: DUN?"
ENTER 714; Disp_unit$

This queries the measurement reference point’s Display Units for the
TX Power measurement.

When querying a measurement reference point through HP-1B, the Test Set
alwaysreturnsnumeric valuesin Attribute Units, regardless of the current Display
Unitsor HP-IB Units settings. Numeric values are expressed in scientific notation.
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INSTRUMENT STATE Keys

ADRS

The ADRS key displays the Test Set’'s HP-IB address in the upper left-hand
corner of the CRT. There is no equivalent HP-IB command for the ADRS key.
The current address can also be viewed by looking &tFthieB Adr s field on

the 1/0 CONFIGURE screen.

The Test Set’s HP-IB address can be changed through HP-IB by using the
:CONFigure:BADDress commands. If the Test Set’'s HP-IB address is changed
programmatically, all future HP-IB commands must use the new address.

Syntax
CONFi gur e: BADDr ess <i nt eger nunber >

Example
QUTPUT 714; " CONF: BADD 15"
This sets the Test Set's HP-IB address to 15.
The Test Set’'s HP-IB address can be queried through HP-IB by using the
:CONFigure:BADDress? commands.

Syntax
‘CONFigure:BADDress?

Example

OUTPUT 714;"CONF:BADD?"
ENTER 714;Address

This queries the Test Set’'s HP-IB address.
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LOCAL

The LOCAL key returnsthe Test Set to local, front-panel control. The Test Set
returns to Local operation (full front-panel control) when either the Go To Local
(GTL) bus command is received, the front-panel LOCAL key is pressed or the
REN line goes false. When the Test Set returns to local mode the output signals
and internal settings remain unchanged, except that triggering is reset to
TRIG:MODE:SETT FULL;RETR REP. The LOCAL key will not function if the
Test Set isin the local lockout mode.

MEASRESET

The MEAS RESET key clears the measurement history for all of the Test Set’s
measurement algorithms: Averaging (AVG key, Spectrum Analyzer trace
averaging), Measurement limit checking (HI LIMIT and LO LIMIT keys), Peak
Hold (AF Analyzer peak hold detectors, Spectrum Analyzer trace peak hold),
autotuning and autoranging, and re-starts all active measurements. The HP-IB
commands :MEASure:RESet are used to select this function programmatically.

Syntax
. MEASUr e: RESet

Example
OUTPUT 714:": MEAS: RES"
Thisresets all of the active measurementsin the Test Set.

PRESET

The PRESET key resets the Test Set to its power-up state. The IEEE 488.2
Common Command *RST is used to select this function programmatically.

Syntax
*RST

Example
QUTPUT 714;"*RST"
Thisresetsthe Test Set to its power-up state.
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RECALL

The RECALL key isused to recall an instrument state that has been saved using
the SAVE key. The HP-IB commands :REGister:RECall are used to select this
function programmatically. The SAVE/RECALL mass storage device is selected
using the SAVE/RECALL field on the /O CONFIGURE screen.

Syntax

:REG ster: RECall '<file nane>’

Example
OUTPUT 714;": REG REC ' SETUP1' "
Thisrecalls the instrument state saved in the file SETUP1.

See Also

"*SAV (Savelnstrument State)" on page 227
"*RCL (Recall Instrument State)" on page 227

SAVE

The SAVE key is used to save an instrument state. The HP-IB commands
:REGister:SAVE are used to select this function programmatically. The
SAVE/RECALL mass storage deviceis selected using the SAVE/RECALL field
on the

I/O CONFIGURE screen.

Syntax
REG ster: SAVE '<fil e name>’

Example
OUTPUT 714;"REG SAVE ' SETUP1' "
This saves the instrument state to afile named SETUPL:
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Removing Saved Instrument States. One or all of the saved instrument states can
be removed from the selected save/recall mass storage device. The

savelrecall mass storage device is selected using the SAVE/ RECALL field on the I/
O CONFIGURE screen. The HP-1B commands :REGister: CLEar are used to
perform this function programmatically.

Syntax

:REG ster: CLEar ’'<file nanme>’
: REG ster: CLEar: ALL

The :REGister:CLEar:ALL command isonly valid for the internal
SAVE/RECALL mass storage device. To clear all saved instrument states from
the Card, RAM, or Disk SAVE/RECALL mass storage devices, each file must be
removed individually using the :REGister:CLEar '<file name>' command.

Example
QUTPUT 714;"REG CLE ' SETUP2" "

This clears the instrument state SETUP2 from the selected SAVE/
RECALL mass storage device.

Example
OUTPUT 714;"REG CLE: ALL"
Thisclears all saved instrument states from the internal SAVE/
RECALL mass storage device.
See Also

"*SAV (Savelnstrument State)" on page 227
"*RCL (Recall Instrument State)" on page 227
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SCREEN CONTROL Keysand To Screen Field

In manual mode, the RX, TX, DUPLEX, TESTS, MSSG, HELP, CONFIG
keysandthe To Screen field selections are used to display the various Test Set
screens on the CRT. The HP-1B command :DISPlay is used to perform this
function programmatically. See table 12 on page 210 for the screen mnemonics for
the DISPlay command.

To Select a Screen
Use the :DISPlay command to select the desired screen.

Syntax

: DI SPl ay <screen menoni ¢c>

Example
OUTPUT 714; " DI SP AFAN'
This displays the Audio Frequency Analyzer screen.

To Query Currently Displayed Screen
Use the :DISPlay? command to query the currently displayed screen.

Syntax
: DI SPI ay?

Example

OUTPUT 714; " DI SP?"
ENTER 714; Di sp_screen$

This queries the currently displayed screen.
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HOLD

The HOLD key is used to hold/resume all active measurements. Thereisno
equivalent HP-1B command for the HOL D key. However, the functionality of the
HOLD key can beimplemented remotely by using Single Triggering of
measurements. Refer to " Triggering M easurements' on page 228.

PREV
The PREV key isused to display the previously displayed screen. Thereisno
equivalent HP-1B command for the PREV key function.

PRINT

The PRINT key is used to print a “pixel dump” of the currently displayed screen
to an external printer. There is no equivalent HP-IB command to the PRINT key.
To print measurement results through HP-IB, the program must query the
measurement and print the result in a format determined by the programmer.
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USER Keys
The USER Keys k1 through k5 and k1’ through k3’ can be assigned to various
Test Set fields for operator convenience. There are no equivalent HP-1B
commands for assigning Test Set fields to the USER keys. The IBASIC
Programming language ON KEY command could be used to force execution of a
user written IBASIC routine which emulates the user key to Test Set field
assignment (while an IBASIC program is running). Refer to the HP Instrument
BAS C Users Handbook for further information on the ON KEY command.
Table 12 Screen Mnemonics for the DI SPlay Command
M nemonic Screen M nemonic Screen
ACNTrol CALL CONTROL
ACPower ADJACENT CHANNEL RFGen RF GENERATOR
POWER
AFANalyzer AF ANALYZER RINTerface RADIO INTERFACE
CANalyzer CDMA ANALYZER RX RX TEST
CBIT CALL BIT SANalyzer SPECTRUM ANALYZER
CCNFigure CALL CONFIGURE SERVice SERVICE
CDATa CALL DATA TCONfigure TESTS (External Devices)
CMEasure ANALOG MEAS TDMA Test TDMA DUAL MODE
CELLULARTEST
CDANalyzer | CODEDOMAIN TESTs TESTS (Main Menu)
ANALYZER
CDMAtest CDMA DUAL MODE TFReq TESTS (Channel Information)
CELLULARTEST
CGENerator CDMA GENERATOR THLP TESTSHELP
CONFigure CONFIGURE TIBasic TESTS (IBASIC Controller)
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Table 12 Screen Mnemonics for the DI SPlay Command
Mnemonic Screen Mnemonic Screen

DECoder SIGNALING DECODER | | TMAKe TESTS (Save/Délete Procedure)
DUPLex DUPLEX TEST TPARmM TESTS (Tests Parameters)
ENCoder SIGNALING ENCODER | | TPRint TESTS (Printer Setup)
HELP HELP TSEQn TESTS (Order of Tests)
|OConfigure 1/0 CONFIGURE TSPec TESTS (Pasy/Fail Limits)
MESSages MESSAGE TX TX TEST
OSCilloscope OSCILLOSCOPE
PCONfigure PRINT CONFIGURE
PDCtest PDC CELLULAR TEST
PHPtest PHP CELLULAR TEST
RFANalyzer RF ANALYZER
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| EEE 488.2 Common Commands

Table 13

The IEEE 488.2 Standard defines a set of common commands which provide for
uniform communication between devices on the HP-1B. These commands are
common to all instruments which comply with the IEEE 488.2 Standard. These
commands control some of the basic instrument functions, such as instrument
identification, instrument reset, and instrument status reporting.

The following common commands are implemented in the Test Set:

Test Set |EEE 488.2 Common Commands

M nemonic Command Name
*CLS Clear Status Command
*ESE Standard Event Status Enable Command
*ESE? Standard Event Status Enable Query
*ESR? Standard Event Status Register Query
*IDN? I dentification Query
*OPC Operation Complete Command
*QOPC? Operation Complete Query
*OPT? Option Identification Query
*PCB Pass Control Back Command
*RCL Recall Command
*RST Reset Command
*SAV Save Command
*SRE Service Request Enable Command
*SRE? Service Request Enable Query
*STB? Read Status Byte Query
*TRG Trigger Command
*TST? Self-Test Query
*WAI Wait-to-Continue Command
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*IDN? (Identification Query)

Table 14

The *IDN? query causes a device to send its identification information over the
bus. The Test Set responds to the *IDN? command by placing its identification
information, in ASCII format, into the Output Queue. The response datais
obtained by reading the Output Queue into a string variable of length 72. The
response datais organized into four fields separated by commas. The field
definitions are described in table 14.

Device | dentification

. Typical Response
Field Contents from Test Set Comments

1 Manufacturer Hewlett-Packard

2 Model HP 8921A Depends upon Model of Test Set

3 Serial Number | US12345678 ASCI| character “0”, decimal

value 48, if not available

4 Firmware B.01.08 ASCI| character “0”, decimal
Revision value 48,if not available
Level

NOTE:

The Serial Number format can take one of two forms:
AAXX XXX XXX

or
XXX XAXXXXX

A = dphacharacter
X = numeric character

The form returned will depend upon the manufacturing date of the Test Set being
queried.

213



Common Command Descriptions

Example BASIC program

10 DI M A$[ 10] 20 OQUTPUT 714;"*| DN?"
30 ENTER 714; A$

40 PRI NT A$

50 END

Exampleresponse

Hewlett-Packard,8921A,2423A00189,A.12.04
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*OPT? (Option Identification Query)

The *OPT? command tells the Test Set to identify any reportable device options
install in the unit. The Test Set responds to the * OPT? command by placing
information which describes any reportabl e installed options into the Output
Queue. Thedataisin ASCII format. The response datais obtained by reading the
Output Queue into a string variable of length 255. The response datais organized
into fields separated by commas. Some fields, such asthe Filter Option field, have
more than one valid string (only oneis returned).

If an option is not installed, an ASCII character O (zero) is placed in the output
string for that option. If an option is standard, it is not reported (an ASCI|
character 0 (zero) is not placed in the output string for that option). The length of
the returned string can vary depending upon the Test Set being queried, installed
options and standard options. The option definitions and their returned string are
shown in table 15 on page 215.

Example BASIC program

10 DI M A$[ 255] 20 QUTPUT 714;"*OPT?"
30 ENTER 714; A$

40 PRI NT A$

50 END

Exampleresponse from HP 8921A with Opt. 042 and HP 83201A Cellular Adapter
0,ERICSSON BS REF,1Q MODEM,0,0,0,0,0,0,0

Exampleresponse from standard HP 8921A with HP 83203B Cellular Adapter
0,0,0,0,0,0,0,0,0,HP83203B

Example response from HP 8921A with Opt. 042 and HP 83205A Opt. 003 CDMA &

CDPD Cellular Adapter
0,ERICSSON BS REF,0,0,0,0,0,0,0,0,CDMA.001,CDPD.001,0

Table 15 Option Identification
HP 8921A Option Returned String
OPT 020 Radio Interface Card RADIO INTERFACE
OPT 042 Ericsson PCM Reference ERICSSON BS REF
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Table 15 Option Identification (Continued)
HP 8921A Option Returned String

OPT HP 83201A Dual Mode Cellular Adapter 1Q MODEM
or

OPT HP 83201B Opt. 003 TDMA Céllular Adapter
or

OPT HP 83204A Opt. 001 TDMA Cellular Adapter
or

OPT HP 83204A Opt. 003 TDMA & CDPD Cellular Adapter

OPT 011 CCITT Weighting Filter (replaces standard C-Message TACS

filter for TACS base station test)

OPT HP 83203B CDMA Cellular Adapter HP83203B

OPT HP 83204A Opt. 001 TDMA Cellular Adapter TDMA.001
or

OPT HP 83204A Opt. 003 TDMA & CDPD Cellular Adapter

OPT HP 83205A Opt. 001 CDMA Cellular Adapter CDMA.001
or

OPT HP 83205A Opt. 003 CDMA & CDPD Cellular Adapter

OPT HP 83204A Opt. 002 CDPD Cellular Adapter CDPD.001
or

OPT HP 83204A Opt. 003 TDMA & CDPD Cellular Adapter
or

OPT HP 83205A Opt. 002 CDPD Cellular Adapter
or

OPT HP 83205A Opt. 003 CDMA & CDPD Cellular Adapter

*RST (Reset)

The*RST command resetsthe Test Set. When the* RST command isreceived the
majority of fields in the Test Set are “restored” to a default value, some fields are
“maintained” at their current state and some are “initialized” to a known state.
Refer to" Instrument Initialization" on page 305 for further information. Other
operational characteristics are also affected by the *RST command as follows:

« All pending operations are aborted.
* The Test Set'’s display screen is in the UNLOCKED state.
* Measurement triggering is set to TRIG:IMODE:SETT FULL;RETR REP.

* Any previously received Operation Complete command (*OPC) is cleared.
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Any previously received Operation Complete query command (*OPC?) is cleared.
The power-up self-test diagnostics are not performed.

The contents of the SAVE/RECALL registers are not affected.

Calibration data is not affected.

The HP-IB interface is not reset (any pending Service Request is not cleared).

All Enable registers are unaffected: Service Request, Standard Event, Communicate,
Hardware #1, Hardware #2, Operation, Calibration, and Questionable Data/Signal.

All Negative Transition Filter registers are unaffected: Communicate, Hardware #1,
Hardware #2, Operational, Calibration, and Questionable Data/Signal.

All Positive Transition Filter registers are unaffected: Communicate, Hardware #1,
Hardware #2, Operational, Calibration, and Questionable Data/Signal.

The contents of the RAM memory are unaffected.
The contents of the Output Queue are unaffected.

The contents of the Error Queue are unaffected.
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*TST? (Self-Test Query)

The *TST? self-test query causes the Test Set to execute a series of internal self-
tests and place a numeric response into the Output Queue indicating whether or
not the Test Set completed the self-test without any detected errors. The response
datais obtained by reading the Output Queue into a numeric variable, real or
integer. Upon successful completion of the self-test the Test Set settings are
restored to their values prior to receipt of the * TST? command. The numeric
response definition is as shown in table 16.

Table 16 Self-Test Response
REtrurronred Error CodeDisplayed
Detected Error on Test Set's CRT
Code (Hexadecimal)
(Decimal)

None (all self-tests passed) 0 0000

68000 Processor Failure 2 0002

ROM Checksum Failure 4 0004

Standard Non-Volatile System RAM Failure | 8 0008

Optiona Non-Volatile System RAM Failure | 16 0010

6840 Timer Chip Failure 32 0020

Real-time Clock Chip Failure 64 0040

Keyboard Failure (stuck key) 128 0080

RS-232 Chip (1/0 option installed and not 256 0010

functioning correctly)

Serial Bus Communications Failure with a 512 0200

Standard Board

Signaling Board Self-Test Failure 1024 0400

CRT Controller Self-Test Failure 2048 0800

Miscellaneous Hardware Failure 4096 1000

Refer to the Test Set's Assemlby Level Repair manual for further informaton on Power-
Up Self Test Failure.

Example BASIC program

10 INTEGER Sl f _tst_respons20 OQUTPUT 714;"*TST?"
30 ENTER 714; SIf_tst_respons

40 PRINT SIf_tst_respons$

50 END

Exampleresponse
512
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*OPC (Operation Complete)

NOTE:

CAUTION:

The *OPC command allows for synchronization between the Test Set and an
external controller. The* OPC command causesthe Test Set to set bit 0, Operation
Complete, in the Standard Event Status Register to the TRUE, logic 1, state when
the Test Set completes all pending operations. Detection of the Operation
Complete message can be accomplished by continuous polling of the Standard
Event Status Register using the * ESR? common query command. However, using
aservice request eiminates the need to poll the Standard Event Status Register
thereby freeing the controller to do other useful work.

The Test Set contains signal generation and signal measurement instrumentation. The
instrument control processor is able to query the signal measurement instrumentation to
determine if a measurement cycle has completed. However, the instrument control
processor is not able to query the signal generation instrumentation to determine if the
signal(s) have settled. In order to ensure that all signals have settled to proper values, the
instrument control processor initiates aone-second delay upon receipt of the* OPC, * OPC?
and *WAI commands. In parallel with the one-second timer the instrument control
processor commands all active measurementsto tell it when the measurement(s) are done.
When all active measurements are done and the one-second timer has elapsed, the * OPC,
*OPC? and *WAI commands are satisfied.

If the *OPC, * OPC? or *WAI common commands are used to determine when a
measurement has completed and the measurement is either in the OFF State or unavailable
(four dashed lines on CRT display “- - - -"), the *OPC, *OPC? or *WAI command will
never complete.

The *OPC command should not be used for determining if a Call Processing Subsystem
state command has completed successfully. Call Processing Subsystem states do not
complete, a state is either active or not active. Using the *OPC command with a Call
Processing Subsystem state command results in a deadlock condition. The control program
will continuously query the Standard Event Status Register for the Operation Complete bit
to be set but the bit will never be set because the command never ‘completes’.

For example, the following command sequence should not be used:
OUTPUT 714;"CALLP:ACTive;*OPC"

The *OPC command should not be used with any of the following Call Processing
Subsystem commands: :ACTive, :REGister, :PAGE, :HANDoff, :RELease.

The Call Processing Subsystem Status Register Group should be used to control program
flow. Refer to chapter 8, "Programming The Call Processing Subsystem" for
information on controlling program flow using the Call Processing Subsystem Status
Register Group.
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Example BASI C program - Service Request

10 QUTPUT 714;"*SRE 32"

20 !'Enable SRQ on events in the Standard Event Status Register

30 QUTPUT 714;"*ESE 1"

40 !'Enabl e Operation Conplete bit in Standard Event Status Register
50 ON INTR 7,15 CALL Srvice_interupt I Set up interrupt

60 ENABLE INTR 7;2 I Enabl e SRQ i nterrupts

70 OUTPUT 714;"DISP RFG;RFG:OUTP 'Dupl’AMPL 0 dBm;FREQ 320
MHz;*OPC"

80 LOOP IDummy loop to do nothing
90 DISP "l am in a dummy loop."

100 END LOOP

110 END

120 SUB Srvice_interupt

130 PRINT "All operations complete."

140! Note:

150 ! This interrupt service routine is not complete.

160 ! Refer to the "HP-IB Service Requests' in chapter 5 for
170! complete information.

180 SUBEND

The program enables bit 0 in the Standard Event Status Enable Register and also bit 5in
the Service Request Enable Register so that the Test Set will request service whenever the
OPC event bit becomes true. After the service request is detected the program can take
appropriate action. Refer to " HP-1B Service Requests' on page 295 for further
information.

Example BASIC program - Palling the Standard Event Status Register
10 INTEGER Stdevnt_reg_val

20 OUTPUT 714;"DISP RFG;RFG:OUTP 'Dupl;AMPL 0 dBm;FREQ 320
MHz;*OPC"

30 LOOP
40 OUTPUT 714;"*ESR?" ! Poll the register
50 ENTER 714;Stdevnt_reg_val

60 EXIT IF BIT(Stdevnt_reg_val,0) ! Exit if Operation Complete bit
set

70 END LOOP
80 PRINT "All operations complete.”
90 END
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*OPC? (Operation Complete Query)

NOTE:

CAUTION:

The*OPC? query alowsfor synchronization between the Test Set and an external
controller by reading the Output Queue or by polling the Message Available
(MAV) bit in the Status Byte Register. The* OPC? query causes the Test Set to
place an ASCII character, 1, into its Output Queue when the Test Set completes
all pending operations. A conseguence of this action is that the MAV bit in the
Status Byte Register is set to the 1 state.

The Test Set contains signal generation and signal measurement instrumentation. The
instrument control processor is able to query the signal measurement instrumentation to
determine if a measurement cycle has completed. However, the instrument control
processor is not able to query the signal generation instrumentation to determine if the
signal(s) have settled. In order to ensure that all signals have settled to proper values, the
instrument control processor initiates aone-second delay upon receipt of the* OPC, * OPC?
and *WAI commands. In parallel with the one-second timer the instrument control
processor commands all active measurementsto tell it when the measurement(s) are done.
When all active measurements are done and the one-second timer has elapsed, the * OPC,
*OPC? and *WAI commands are satisfied.

If the *OPC, *OPC? or *WAI common commands are used to determine when a
measurement has completed and the measurement is either in the OFF State or unavailable
(four dashed lines on CRT display “- - - -"), the *OPC, *OPC? or *WAI command will
never complete.

The *OPC? command should not be used for determining if a Call Processing Subsystem
state command has completed successfully. Call Processing Subsystem states do not
complete, a state is either active or not active. Using the *OPC? command with a Call
Processing Subsystem state command results in a deadlock condition. The control program
will continuously query the Output Queue for a 1 but the 1 will never be placed in the
Output Queue because the command never ‘completes’.

For example, the following command sequence should not be used:
OUTPUT 714;"CALLP:ACTive;*OPC?"

The *OPC? command should not be used with any of the following Call Processing
Subsystem commands: :ACTive, :REGister, :PAGE, :HANDoff, :RELease.

The Call Processing Subsystem Status Register Group should be used to control program
flow. Refer to chapter 8, "Programming The Call Processing Subsystem" for
information on controlling program flow using the Call Processing Subsystem Status
Register Group.
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Using the *OPC? query by reading Output Queue

Bit 4 in the Service Request Enable Register is set to avalue of zero (disabled).

The *OPC? query is sent to the Test Set at the end of a command message data
stream. The application program then attempts to read the * OPC? query response
from the Test Set’s Output Queue. The Test Set will not put a response to the
*OPC? query into the Output Queue until the commands have all finished.

Reading the response to the * OPC? query has the penalty that both the HP-IB bus and the
Active Controller handshake are in temporary holdoff state while the Active Controller
waitsto read the * OPC? query response from the Test Set.

Example BASI C program

10 I NTEGER Qut put _que_val
20 QUTPUT 714;"*SRE 0"! Disable Service Requests

30 QUTPUT 714;"DISP RFG RFG QUTP 'Dupl’; AWL 0 dBm FREQ 320
MHz; * OPC?"

40 ENTER 714; Qut put _que_val

50 !'Programwill wait here until all operations conplete
60 PRINT "All operations conplete.”

70 END

Using the *OPC? query using the MAYV bit in the Status Byte

Bit 4 in the Service Request Enable Register is set to a value of 1 (enabled). The
*OPC? query is sent to the Test Set at the end of a command message data stream.
The Test Set will request service when the MAV bit in the Status Byte register is
set to the TRUE, logic 1, state. After the service request is detected the application
program can take appropriate action. Refer to Hie-1 B Service Requests' on

page 295 for further information.

222



Common Command Descriptions

Example BASIC program

10 OUTPUT 714;"* SRE 16"

20 !'Enabl e SRQ on data available in Qutput Queue (MAV bit)

30 ON INTR 7,15 CALL Srvice_interupt ! Set up interrupt

40 ENABLE INTR 7; 2 I Enable SRQ interrupts
50 QUTPUT 714; " DI SP RFG RFG QUTP ' Dupl’; AMPL 0 dBm FREQ 320
MHz; * OPC?"

60 LOOP ! Dummy | oop to do nothing
70 DISP "I amin a dumy |oop."

80 END LOOP

90 END

100 SUB Srvice_interupt

110 ENTER 714; Qut put _que_val ! Read the 1 returned by the *OPC?
120 ! query conmand

130 PRINT "All operations conplete.”

140 ! Note:

150 ! This interrupt service routine is not conplete.

160 ! Refer to the "HP-IB Service Requests' in chapter 5 f or

170 ! conplete information.

180 SUBEND
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*WAI (Wait To Complete)

NOTE:

CAUTION:

The *WAI command stops the Test Set from executing any further commands or
queries until all commands or queries preceding the *WAI command have
completed.

Example BASI C statement
QUTPUT 714;"DI SP RFG RFG QUTP ' Dupl ' ; *WAl ; AMPL 0 dBnf

The Test Set contains signal generation and signal measurement instrumentation.
The instrument control processor is able to query the signal measurement
instrumentation to determineif ameasurement cycle has completed. However, the
instrument control processor is not able to query the signal generation
instrumentation to determine if the signal(s) have settled. In order to ensure that
all signals have settled to proper values, the instrument control processor initiates
aone-second delay upon receipt of the *OPC, *OPC? and *WAI commands. In
parallel with the one-second timer the instrument control processor commandsall
active measurementsto tell it when the measurement(s) are done. When all active
measurements are done and the one-second timer has elapsed, the * OPC, * OPC?
and *WAI commands are satisfied.

If the* OPC, *OPC? or *WAI common commands are used to determine when a
measurement has completed and the measurement is either in the OFF State or
unavailable ( four dashed lines on CRT display “- - - -"), the *OPC, *OPC? or
*WAI command will never complete.

The *WAI command should not be used for determining if a Call Processing Subsystem
state command has completed successfully. Call Processing Subsystem states do not
complete, a state is either active or not active. Using the *WAI command with a Call
Processing Subsystem state command results in a deadlock condition. The Test Set will not
process any further HP-IB commands unitl the Call Processing Subsystem command
preceeding the *WAI command completes but the command never ‘completes’.

For example, the following command sequence should not be used:

QUTPUT 714; " CALLP: ACTi ve; *WAI ; : CALLP: REG ster"

The *WAI command should not be used with any of the following Call
Processing Subsystem commands: :ACTive, :REGister, :PAGE, :HANDoff,
‘RELease.

The Call Processing Subsystem Status Register Group should be used to control program
flow. Refer to chapter 8, "Programming The Call Processing Subsystem" for
information on controlling program flow using the Call Processing Subsystem Status
Register Group.
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*CLS (Clear Status)

The *CLS command clears the contents (sets all bits to zero) of all Event
Registers summarized in the Status Byte. The * CLS command also empties all
gueues (removes all current messages) which are summarized in the Status Byte,
except the Output Queue. The Status Byte Register is cleared and any pending
service request is cleared. The following Event Registers are affected:

Hardware 1 Status Register
Hardware 2 Status Register
Questionable Data/Signal Register
Standard Event Status Register
Operational Status Register
Calibration Status Register
Communicate Status Register

Call Processing Status Register

The Following message queues are affected:
Error Message Queue

NOTE: The * CLS command does not clear the contents of the Message Screen which is
displayed onthe CRT whenthe SHIFT RX keysareselected. Thisdisplay isonly
cleared when the unit is powered on.

*ESE (Standard Event Status Enable)

The Test Set responds to the * ESE command. See " Status Reporting" on page 244
for a detailed explanation of the * ESE command.

*ESE? (Standard Event Status Enable Query)

The Test Set responds to the * ESE? command. See " Status Reporting" on page
244 for a detailed explanation of the * ESE? command.

*ESR? (Standard Event Status Register Query)

The Test Set responds to the * ESR? command. See " Status Reporting” on page
244 for a detailed explanation of the * ESR? command.
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*SRE (Service Request Enable)

The Test Set responds to the * SRE command. " HP-1B Service Requests' on page
295 for a detailed explanation of the * SRE command.

*SRE? (Service Request Enable Query)

The Test Set responds to the * SRE? command. " HP-I1B Service Requests' on page
295 for a detailed explanation of the * SRE? command.

*STB? (Status Byte Query)

The Test Set responds to the* STB? command. " Status Reporting” on page 244 for
adetailed explanation of the * STB? command.

*TRG (Trigger)

The*TRG command is equivalent to the IEEE 488.1 defined Group Execute
Trigger (GET) message and has the same effect asa GET when received by the
Test Set. The Test Set responds to the * TRG command by triggering all currently
active measurements.

*PCB (Pass Control Back)

The Test Set accepts the * PCB command. " Passing Control" on page 318 for a
detailed explanation of the * PCB command.
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*RCL (Recall Instrument State)

The*RCL command restoresthe state of the Test Set from afile previously stored
in battery-backed internal memory, on amemory card, on aRAM disk, or on an
external disk. The*RCL command is followed by a decimal number in the range
of 0to 99 which indicateswhich Test Set SAVE/RECALL fileto recall. The mass
storage location for SAVE/RECALL filesis selected using the SAVE/ RECALL
field on the I/0O CONFIGURE screen.

The*RCL command cannot be used to recall files with names which contain
non-numeric characters or adecimal number greater than 99. To recall
SAVE/RECALL files saved with names which contain non-numeric characters or
adecimal number greater than 99, use the REG:RECall filename command (see
"RECALL" on page 206).

*SAV (Save Instrument State)

The*SAV command saves the present state of the Test Set into afile in battery-
backed internal memory, on amemory card, on a RAM disk, or on an external
disk. The* SAV command isfollowed by adecimal number intherange of 0to 99
which indicates the name of the stored SAVE/RECALL file. The mass storage
location for SAVE/RECALL filesis sdlected using the SAVE/ RECALL field on
the 1/0 CONFIGURE screen.

The*SAV command cannot be used to save the present state of the Test Set to a
file with a name which contains non-numeric characters or a decima number
greater than 99. To save the present state of the Test Set to a file with a name
which contains non-numeric characters or a decimal number greater than 99, use
the REG:SAVE filename command (see" SAVE" on page 206).
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Triggering Measurements

Trigger Event

The measurement cycleis started (triggered) by the occurrence of atrigger event.
The reliability and accuracy of the measurement result, as well as the speed of the
measurement cycle are influenced by the trigger mode in effect at the time the
trigger event occurs. Some modes are faster than others; some modes provide
settling for signals that may contain transients. The best triggering mode to use
will depend upon the measurement requirements (repeatability, accuracy and
speed).

The Test Set starts ameasurement cycle when avalid Trigger Event isreceived. A

Trigger Event is analogous to telling the Test Set to “start the measurement now.”
There are three commands that can be used to issue a Trigger Event to the Test Set
through HP-IB:

e A Group Execute Trigger Command (GET) as defined by IEEE 488.1-1987
* A Trigger Common Command (*TRG) as defined by IEEE 488.2-1987
* A :TRIGger:IMMediate Test Set command.

All three commands are equivalent and have the same effect when received by the
Test Set. The Test Set responds to the three commands by triggering all currently
active measurements. A measurement is defined as active if

1. itis on the currently displayed screen
2. itis in the ON state

From a programming perspective this means that the screen which contains the
measurement of interest must be made available using the DISPlay command and
that the measurement STATe must be ON.
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NOTE:

Triggering Measurements

The Trigger Mode is defined by two parameters: retriggering and settling.

Retriggering

Retriggering refers to what a measurement does once it has completed a
measurement cycle. There are two options;

1.

Single retriggering causes the measurement cycle to stop once a valid measurement
result has been obtained. A valid trigger command must be received to start the
measurement again. When a measurement cycle is completed, the values for all active
measurements are held until another trigger command is received. This allows the
control programto query agroup of measurementsthat weretriggered at the sametime.
Thisisthe same functionality as the front-panel HOLD function.

When the trigger mode is set to single retriggering, consecutive queries of the same
measurement (with no intervening trigger event) will return the same value.
Measurements that rely on external signals or hardware-generated events (such as the
DTMF Decoder) must be re-armed with a new trigger command before another
measurement can be made.

Repetitive retriggering causes the measurement cycleto immediately start over oncea
valid measurement result has been obtained. No trigger event must be received to start
the measurement again. Repetitive retriggering will cause measurements that rely on
external signals or hardware generated events (such as the DTMF Decoder) to be
re-armed upon completion of a measurement cycle (a valid measurement result has
been obtained ). When the trigger mode is set to repetitive retriggering, consecutive
queries of the same measurement return new measured values.

If a measurement cycle does not successfully obtain a valid measurement result,
it will continue to try until it does or the measurement trigger is aborted. Thisis
true for both retriggering modes.
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NOTE:

Settling

Settling refers to the amount of delay introduced to allow signal transients to
propagate through the analysis chain and settle out. There are two options:

1. Full settling introduces the appropriate delay for al signal transients which might have
occurred at thefront panel at just the sametime asthe trigger event, to passthrough the
analysis chain and settle out. Delays are also inserted to alow for internal hardware
transients to settle.

2. Fast settling introduces no delay for internal or external signal transientsto settle. The
programmer must account for transient settling before issuing the Trigger Event.

There will still be delays introduced by the couplings between autotuning and
autoranging. If the programmer wishes to remove these delays as well, all
autoranging and autotuning functions must be turned OFF and the program must
explicitly set the ranging amplifiers and the frequency tuning. Delays introduced
by the measurement processes themselves cannot be eliminated.

BusLock Up: If ameasurement cycle does not successfully obtain avalid
measurement result, it will continue to try until it does or until the measurement
trigger is aborted. Thisistrue for both retriggering modes. This has the
consequence that both the HP-1B bus and the Active Controller handshake arein
atemporary holdoff state while the Active Controller waits to read the
measurement result from the Test Set.

The control program should include measurement time-out routines that CLEAR
the bus and ABORt the trigger if a measurement does not complete within a
specified amount of time. This provides a method of preventing the bus from
remaining in the temporary holdoff state indefinitely.
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Default Trigger Mode

The Trigger modeis set to FULL SETTIling and REPetitive RETRiggering
whenever

» the Test Set is powered on

« the PRESET key is selected

» the Test Set is put into LOCAL mode

» the Test Set is reset using the *RST command

« the Test Set is put in remote mode and no other trigger mode is set

L ocal/Remote Triggering Changes

Local To Remote Transitions

The Test Set switches from Local to Remote mode upon receipt of the Remote
message (REN busline true and Test Set is addressed to listen). No instrument
settings are changed by the transition from Local to Remote mode, but triggering
is set to the state it was last set to in Remote mode (if no previous setting, the
default is FULL SETTIling and REPetitive RETRiggering).

When the Test Set makes a transition from local to remote mode, all currently
active measurements are flagged asinvalid causing any currently available
measurement results to become unavailable. If the HP-IB trigger modeis

:RETR REP then a new measurement cycle is started and measurement results
will be available for al active measurements when valid results have been
obtained. If the HP-1B trigger mode is :RETR SING then a measurement cycle
must be started by issuing atrigger event. Refer to " Triggering M easur ements' on
page 228 for more information.

Remote To Local Transitions

The Test Set switches from Remote to Local mode upon receipt of the Local
message (Go To Local bus messageis sent and Test Set is addressed to listen) or
receipt of the Clear Lockout/Set L ocal message (REN busline false). No
instrument settings are changed by the transition from Remote to Local mode, but
triggering is reset to FULL SETTIling and REPetitive RETRiggering.
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Trigger Commands

‘TRIGger:IMMediate

The :TRIGger:IMMediate command tells the Test Set to “start a measurement
cycle now.” The type of triggering used depends on the trigger mode settings.
This command is equivalent to a Group Execute Trigger Command (GET) as
defined by IEEE 488.1-1987 or a Trigger Common Command (*TRG) as defined
by IEEE 488.2-1987. The IMMediate statement is implied and is optional.

Syntax
: TRI Gger: | Mvedi at e

Example

QUTPUT 714;"TRIG | MM
or
QUTPUT 714;"TRI G'

:ABORt

The :ABORt command tells the Test Set to stop a currently executing
measurement cycle and get ready for a new HP-IB command. If for any reason a
valid measurement cannot be made, this command allows the control program to
terminate the requested measurement and regain control of the Test Set.

Syntax
: TRl Gger : ABORt

Example
QUTPUT 714;" TRI G ABOR"
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:MODE

The :MODE command is used to set the Trigger Mode for al active
measurements. The trigger mode is defined by two parameters: retriggering and
settling.

Retriggering Syntax
: TRI Gger : MODE: RETRi gger REPetitive
: TRI Gger : MODE: RETRi gger SINd e
Retriggering Examples

QUTPUT 714;" TRl G MODE: RETR REP"
QUTPUT 714; " TRI G MODE: RETR SI NG'

Settling Syntax
: TRI Gger : MODE: SETTI i ng FAST
: TRI Gger : MODE: SETTIl i ng FULL

Settling Examples

OQUTPUT 714;"TRI G MODE: SETT FAST"
OQUTPUT 714;"TRI G MODE: SETT FULL"

233



Triggering Measurements

Trigger Mode and M easurement Speed

There are two generalized scenarios which can be described for HP-IB triggering
control. Thefirst isto have the Test Set return measurement results as fast as
possible and assume that the control program will handle al transient settling and
value tolerance activities. The second scenario isto have the Test Set return the
most reliable, accurate, fully settled measurement results that it can, even if it
takes some time to do this.

Trigger Mode Settingsfor Fastest M easurements

Use the following Test Set configuration and trigger mode settings for the fastest
possible measurement speed. See " Increasing M easurement Throughput” on page
238 for more information on improving measurement throughput.

1

Range hold all auto-ranging and auto-tuning functions and set ranges and frequency
through HP-IB. This avoids autoranging/autotuning delays.

Use REPetitive RETRiggering. This avoids Trigger Event processing delays.

3. Use FAST SETTIing. This avoids the signal transient settling delays.

Turn off all measurements that are not required. This avoids any delays caused by
contention for measurement resources within the Test Set.

Trigger Mode Settingsfor M ost Reliable M easur ements

Use thefollowing Test Set configuration and trigger mode settings to get the most
accurate, most reliable, fully settled measurement results. See " Increasing

M easurement Throughput" on page 238 for more information on improving
measurement throughput.

1

1.

Turn on all autoranging and autotuning functions. (This is the Test Set's default turn-
on and PRESET state.)

Use SINGle RETRiggering.
Use FULL SETTling.

Individually trigger each measurement.

Using FAST settling increases the possibility that transient signal conditions which

occur during the measurement cycle will be included in the measurement result.
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M easur ement Pacing

Measurement pacing can be accomplished by using the | EEE 488.2-1987
Common Commands * OPC, * OPC?, and *WAI. These commands are
implemented within the Test Set using the criteriathat an operation has not
completed until

+ all active measurements have obtained at least one valid measurement result

« all signals generated by the Test Set are within specifications.

Refer to the " Common Command Descriptions' on page 213 and the
|EEE 488.2-1987 Standard for more information on using these commands.

Arming Hardware-Triggered M easur ements

Some measurements, such as the Tone Sequence Decoder, require an external

signal to trigger the measurement. These measurements require that the

measurement be “armed” in order for it to be triggered by the external signal. The
:TRIGger:IMMediate command is used to arm these types of measurements
within the Test Set.

When the trigger mode is set to RETRigger SINGle, the measurement must be
re-armed after each measurement cycle.

When the trigger mode is set to RETRigger REPetitive, the measurement is
continually re-armed after each measurement cycle.

NOTE: BusL ock Up: If therequired triggering signal isnot received, or if thesignal level
isincorrect, the measurement will not trigger and the measurement cycle will not
complete. If ameasurement cycle does not successfully obtain avalid
measurement result, it will continue to try until it does (an external trigger is
detected) or until the measurement trigger is aborted. This istrue for both
retriggering modes. This has the consequence that both the HP-1B bus and the
Active Controller handshake are in atemporary holdoff state while the Active
Controller waits to read the measurement result from the Test Set.

The control program should include measurement time-out routines that CLEAR
the bus and ABORt the trigger if a measurement does not complete within a
specified amount of time. This provides a method of preventing the bus from
remaining in the temporary holdoff state indefinitely.
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Increasing Measurement Throughput

I ncreasing M easurement Throughput

Measurement throughput is defined as the number of measurements made per unit
of time. When operating the Test Set in the Internal or External Automatic
Control Mode, measurement throughput is influenced by measurement speed,
measurement setup time, and execution speed of the control program. Each of
these factors s, in turn, influenced by several parameters. The following sections
discuss the parameters and their effect on measurement throughput.

Optimizing M easurement Speed

Measurement speed is defined as the time required to complete one measurement
cycle after receipt of avalid trigger event. Measurement speed is influenced by
the following four parameters.

1. Trigger Mode

The Trigger Mode affects the time-to-first-reading and the length of the
measurement cycle and is defined by two parameters: retriggering and settling.
Retriggering refers to what a measurement does once it has completed a
measurement cycle. Settling refers to the amount of delay introduced to allow
signal transients to propagate through the analysis chain and settle out. Refer to
"Triggering Measurements" on page 228 for information on Trigger Mode and its
impact on measurement speed.

2. Autoranging/Autotuning

The autoranging and autotuning functions continuously calculate and adjust gain
and frequency tuning settings to provide the optimum instrument setup for each
measurement. This resultsin greater measurement accuracy but increases
measurement cycle time. The autoranging and autotuning functions can be turned
off to decrease the measurement cycle time.
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Time-to-first-reading after making new settingsis usually much slower than the
repetitive reading rate once the first reading has been returned. The main
contributor to first-reading measurement time is hardware autoranging. Hardware
autoranging time can be eliminated by first establishing the expected AF and RF
signal levelsinto the Test Set. With these signal levels present, the Test Set will
autorange, allowing the operator to determine the attenuation and gain settings of
the RF input attenuator as displayed in the RF ANALY ZER screen, and to
determine the various |F and audio gains as displayed in the AF ANALY ZER
screen. The attenuation and gain settings determined in manual mode should be
recorded for use in writing the program.

In the control program, select Gain Control, Hold (default is Auto), and make the
settings recorded in manual mode. When the control program runs, the signal
levelsinto the Test Set need to remain relatively constant since autoranging has
been disabled.

If the automatic functions are turned off, the control program must set the gain
stages and frequency tuning before triggering a measurement. The automatic
functions can be turned off asfollows:

Disable RF autotuning by setting the Tune Mbde field to Manual using the
following command:
‘RFAN:TMOD '"MANUAL'’

Disable RF autoranging by setting the | nput At t en field to Hol d using the
following command:

‘RFAN:ATT:MODE 'HOLD’

Disable AF autoranging by settingthe Gai n Cnt | field to Hol d using the
following command:

‘AFAN:RANG 'HOLD’
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3. Frequency Counter Gate Time

The frequency counter’s gate time specifies how long the RF or AF frequency
counter samples the signal before displaying the measured result. Short gate times
measure instantaneous frequency and long gate times measure average frequency.
The longer the gate time, the longer the measurement cycle. The proper gate time
is determined by the measurement requirements. Use the following commands to
set gate times:

For AF frequency measurements, set the AF Analyzer’s gate time with the
AF Cnt Gat e field, using the following command:

:AFAN:GTIM <value> MS

For RF frequency measurements, set the RF Analyzer’s gate time with the
RF Cnt Gat e field, using the following command:

:RFAN:GTIM <vaue> MS

4, Number of Active M easurements

The Test Set is capable of making many measurements simultaneously.
Measurements are either in the active state (ON) or in the inactive state (OFF).
When the Test Set receives atrigger event, all active measurements are triggered.
A measurement cycle is complete when al active measurements have obtained a
valid measurement result. To decrease the measurement cycle time, all unused
measurements should be set to the inactive state (turned OFF). Turning OFF
unused measurementswill have the greatest impact on reading repetition rate. Use
the STATe command to turn OFF all unneeded measurements on the displayed
screen.
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Optimizing M easurement Setup Time

Measurement setup time is defined as the time required to configure an individual
instrument within the Test Set to make a measurement.

In general there are two methodol ogies which can be used to setup individual
instruments in the Test Set:

1. Set up every field every time a measurement is made.,
2. Define abase instrument state and then modify it as needed for each measurement
(always returning to the base state after finishing the measurement).

Defining a base instrument state requires fewer HP-IB transactions to set up an
instrument (in the magjority of cases) which in turn reduces measurement setup
time.
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Optimizing the Execution Speed of the Control Program

Execution speed of the control program is defined as the time required to execute
agiven number of program lines. .

Each time the HP-IB is accessed, a given amount of timeis required to configure
the devices on the busfor datatransfer. Every timeaBASIC or IBASIC OUTPUT
or ENTER statement is executed this bus configuration timeisincurred. The total
amount of bus configuration time expended for a given number of program lines
can be minimized by reducing the number of OUTPUT and ENTER statements
used in the control program. Thisis accomplished by combining several
commands into one HP-IB transaction. Execution speed of the control program is
influenced by the use of compound commands and screen display time as
described in the following paragraphs

Compound Commands for Combining OUTPUT Statements

To reduce the number of OUTPUT statements used to make the desired settings
within one screen, string together multiple settings within one OUTPUT
statement. Thisis accomplished using the ; (semicolon) separator and the ;:
(semicolon colon) separator.

The; (semicolon) Separator. The ; (semicolon) separator tells the Test Set’'s HP-
IB command parser to back ope level of command hierarchy and accept the
next command at the same level as the previous command. The following
examples illustrate proper use of the semicolon separator:

Example #1

QUTPUT 714;"RFG AMPL -66 DBM FREQ 500 MHZ; AMPL: STAT ON
IThis OUTPUT statement sets the RF generator’'s amplitude, frequency, and output state.

Example #2

QUTPUT 714; " RFG MOD: EXT: DEST ' FM (/ Vpk)': FM 12.5 KHZ; FM STAT
o'
IThis OUTPUT statement configures the RF generator to accept external modulation from
the rear-panel input, sets the amount of deviation, and turns FM on.
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Example #3

QUTPUT 714; " ENC: AMPS: SAT: FM 2. 35 KHZ; FREQ 5. 970 KHZ"
IThis OUTPUT statement sets the AMPS SAT tone’s frequency and deviation.

The semicolon separator tells the Test Set's HP-IB command parser to back apeonly
level of command hierarchy. The following OUTPUT statement illustiatpsoper use
of the semicolon separator.

OUTPUT 714;"RFG:MOD:EXT:DEST 'FM (/Vpk)’;AOUT 'DC"

Trying to execute this OUTPUT statement would cause HP- 1B Error:-113
Undef i ned header . Thisis becausethe AOUT command istwo levels higher
than the DEST 'FM (/Vpk)’ command. Refer to the RF Generator syntax diagram,
on page 167 for the command hierarchy.

The;: (semicolon-colon) Separator. The;: (semicolon-colon) separator tells the

Test Set’'s HP-IB command parser that the next command is at the top level of the
command hierarchy. This allows commands from different instruments to be
output on one command line. The following example illustrates proper use of the
semicolon-colon separator:

Example

QUTPUT 714; " RFAN: FREQ 850 MHZ; : AFAN: | NP ' FM DEMOD "

This OUTPUT statement sets the RF Analyzer’s tune frequency to 850 MHz, and then sets
the AF Analyzer’s input to FM Demod.

Compound Commands for Combining ENTER Statements

To reduce the number of ENTER statements used to read measured values within
one screen, string together multiple measure commands within one OUTPUT
statement followed by an ENTER statement with the appropriate number of
variables to hold the measured values. The following example illustrates this
technique.

Example

QUTPUT 714; " MEAS: RFR: PON?; FREQ ABS?"
ENTER 714; Power, Freq_abs

This OUTPUT statement requests an RF power and an absolute RF frequency
measurement. The ENTER statement then reads both values into program vari-
ables.
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Status Reporting

This section describes the status reporting structure used in the Test Set. The
structure is based on the |EEE 488.1-1987 and 488.2-1987 Standards and the
Standard Commands for Programmable |nstruments (SCPI) Version 1994.0.

Status Reporting Structure Overview

NOTE:

Figure 3 on page 245 shows an overview of the status reporting structure used in

the Test Set. The status reporting structure is used to communicate the Test Set's
current status information to the application program. The s&tus information
encompasses a variety of conditions which can occur in a Test Set, such as, has a
measurement been completed, has an internal hardware failure occurred, has a
command error occurred, has data available, and so forth. Many such conditions
can exist in the Test Set. Like conditions are grouped together and maintained in
Status Register Groups. Information in each register group is summarized into a
Summary Message Bit. Summary Message Bits always track the current status of
the associated register group. All of the Summary Message Bits are, in turn,
summarized into the Status Byte Register.

Therefore, by monitoring the bits in the Status Byte Register the application
program can determine if a condition has occurred which needs attention, which
register to interrogate to determine what condition(s) have occurred, and what
action to take in response to the condition.

A Status Register Group Summary Message Bit may be summarized indirectly to the Status
Byte Register through a Status Register Group which is summarized directly into the Status
Byte Register.

Bits in the Status Byte Register can also be used to initiate a Service Request
message (SRQ) by enabling the associated bit in the Service Request Enable
Register. When an enabled condition exists, the Test Set sends the Service
Request message (SRQ) on the HP-IB bus and reports that it has requested service
by setting the Request Service (RQS) bit in the Status Byte Register to the TRUE,
logic 1, state. The Service Request message (SRQ) capability of the HP-IB bus is
used to automatically signal the Active Controller that the Test Set needs

attention. The application program can then interrogate the Test Set and determine
what caused it to request service. ReferH®-1B Service Requests' on page 295

for information on setting up, enabling and servicing SRQ generated interrupts.
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Status Byte Register

The Status Byte Register is an 8-bit register that is used to summarize the
Summary Messages from all the register groupsin the Test Set, and the Request
Service (RQS) or Master Summary Status (M SS) messages. The contents of the
Status Byte Register, referred to as the status byte, can be read by the Active
Controller to determine the condition of each of the register groups. The Summary
Message from each register group is assigned to a specific bit position in the
Status Byte Register as shown in figure 4 . If the Summary Message from a
particular register group is TRUE, logic 1, its assigned bit in the Status Byte
Register will also be TRUE. If the Summary Bit from a particular register group is
FALSE, logic 0, its assigned bit in the Status Byte Register will also be FALSE.

NOTE: A Status Register Group Summary Message Bit may be summarized indirectly to the Status
Byte Register through a Status Register Group which is summarized directly into the Status
Byte Register.

| Communicate Status Register Group

| Calibration Status Register Group

Call Processing Status Register Groug

Y

Operation Status Register Group |

Request Service Message |

Standard Event Status Register |

Output Queue | Y

Questionable Data/Signal Register Grou;l»
Unused in HP 8920 |
Hardware Status Register #2 Groupl Y

Hardware Status Register #1 Group

Read by Serial Pol———

* RQS| y

ESB |MAV
7 6 i5|14]13]2]11]0 Status Byte Register

Read by * STB?—® MSS

Master Summary Status Message

chddrw2.dsa

Figure4 Status Byte Register
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Table 17 details the Status Byte Register bit assignments and their associated

meaning.
Table 17 Status Byte Register Bit Assignments
Bit Binary .
Number Weighting Condition Comment
7 128 Operation Status Register 1= one or more of the enabled events have
Group Summary Message occurred since the last reading or clearing of
the Event Register
6 64 Request Service (RQS) when 1= Test Set has requested service
read by serial poll OR Master | OR
Summary Status message 1= one or more of the enabled service request
when read by *STB? conditionsistrue
command
5 32 Standard Event Status Bit 1= one or more of the enabled events have
(ESB) Summary Message occurred since the last reading or clearing of
the Event Register
4 16 Output Queue Message 1= information is available in the Output
Available (MAV) Summary Queue
Message
3 8 Questionable Data/Signal 1= one or more of the enabled events have
Register Group Summary occurred since the last reading or clearing of
Message the Event Register
2 4 Unused in Test Set
1 2 Hardware #2 Status Register 1 = one or more of the enabled events have
Group Summary Message occurred since the last reading or clearing of
the Event Register
0 1 Hardware #1 Status Register 1 = one or more of the enabled events have
Group Summary Message occurred since the last reading or clearing of

the Event Register

The Status Byte Register is unique in that bit 6 can take on two different
meanings. The contents of the Status Byte Register can be read two ways. by

using a serial poll, or by using the * STB? Common Command. Both methods

return the status byte message, bits 0-5, and bit 7, as defined intable 17. The value
sent for bit 6 is, however, dependent upon the method used.
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Reading with a Serial Poll

The contents of the Status Byte Register can be read by a serial poll from the
Active Controller in response to some device on the bus sending the Service
Request (SRQ) message. When read with a serial poll, bit 6 in the Status Byte
Register represents the Request Service (RQS) condition. Bit 6 is TRUE, logic 1,
if the Test Set is sending the Service Request (SRQ) message and FAL SE, logic 0,
if itisnot. Bits 0-5 and bit 7 are defined as shown in table 17 on page 247. When
read by a serial poll the RQS bit is cleared (set to 0) so that the RQS message will
be FALSE if the Test Set is polled again before a new reason for requesting
service has occurred. Bits 0-5 and bit 7 are unaffected by a serial poll.

Reading with the * STB? Common Command

The contents of the Status Byte Register can be read by the application program
using the * STB? Common Command. When read with the * STB? Common
Command, bit 6 represents the Master Summary Status (M SS) message. The M SS
message is the inclusive OR of the bitwise combination (excluding bit 6) of the
Status Byte Register and the Service Request Enable Register. For a discussion of
Summary Messages, see " Status Register Structure Overview" on page 250. Bit 6
isTRUE, logic 1, if the Test Set has at |east one reason for requesting service and
FALSE, logic 0, if it does not. Bits 0-5 and bit 7 are defined as shown in table 17
on page 247. When read by the * STB? Common Command, bits 0-5, bit 6, and bit
7 are unaffected

The *STB? Status Byte Query allows the programmer to determine the current

contents (bit pattern) of the Status Byte Register and the Master Summary Status

(MSS) message as asingle element. The Test Set respondsto the * STB? query by
placing the binary-weighted decimal value of the Status Byte Register and the

M SS message into the Output Queue. The response represents the sum of the
binary-weighted values of the Status Byte Register’s bits 0-5 and 7 (weights
1,2,4,8,16,32 and 128 respectively) and the MSS summary message (weight 64).
Thus, the response to *STB?, when considered as a binary value, is identical to
the response to a serial poll except that the MSS messagedi€ates that the

Test Set has at least one reason for requesting service (Refer to the IEEE 488.2-
1987 Standard for a complete description of the MSS message). The decimal
value of the bit pattern will be a positive integer in the range of 0 to 255. The
response data is obtained by reading the Output Queue into a numeric variable,
integer or real.
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Example BASIC program to read Status Byte with *STB command
10 INTEGER Stat _byte reg, Stat_byte, Mstr_sum nsg
20 QUTPUT 714;"*STB?"
30 ENTER 714; Stat _byte_reg
40 Stat_byte=BlI NAND( St at _byte_reg, 191) !mask out the MSS bit
50 PRINT Stat_byte
B 60 Mstr_sum nsg=BI NAND( St at _byte_reg, 64) !mask out the Stat
vyt e
70 PRI NT Mstr_sum nsg
80 END

Exampleresponse

32
0

Writing the Status Byte Register

The Status Byte Register is aread-only register and is altered only when the state
of the Summary Messages from the overlaying data structures are altered.

Clearing the Status Byte Register

The*CLS Common Command clears all Event Registers and Queues so that their
corresponding Summary Messages are cleared. The Output Queue and its MAV
Summary Message are an exception and are unaffected by the * CLS Common
Command.
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Status Register Structure Overview

The structure of the register groups used in the Test Set is based upon the status
data structures outlined in the |IEEE 488 and SCPI 1994.0 Standards. There are
two types of status data structures used in the Test Set: status registers and status
gueues. The general models, components, and operation of each type of status
data structure are explained in the following sections.

- - -Test Set States Continuously Monitored - - -
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15114 ]cccccecee] 2 1 | o | Condition Register
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Status Register M odel

This section explains how the status registers are structured in the Test Set. The
generalized status register model shown in figure 5 on page 250 is the basis upon
which all the status registersin the Test Set are built. The model consists of a
Condition Register, Transition Filters, an Event Register, an Enable Register, and
aSummary Message. A set of theseregistersis caled a Status Register Group.

Condition Register. A conditionisaTest Set state that is either TRUE or FALSE
(an HP-IB command error has occurred or an HP-IB command error has not
occurred). Each bit in a Condition Register is assighed to a particular Test Set
state. A Condition Register continuously monitors the hardware and firmware
states assigned to it. There is no latching or buffering of any bitsin a Condition
Register; it is updated in real time. Condition Registers are read-only. Condition
Registersin the Test Set are 16 bits long and may contain unused bits. All unused
bits return a zero value when read.

Transition Filters. For each bit in the Condition Register, the Transition Filters
determine which of two bit-state transitions will set the corresponding bit in the
Event Register. Transition Filters may be set to pass positive transitions (PTR),
negative transitions (NTR) or either (PTR or NTR). A positive transition means a
condition bit changed from 0 to 1. A negative transition means a condition bit
changed from 1to 0.

In the Test Set, the Transition Filters are implemented as two registers: a 16-bit
positive transition (PTR) register and a 16-bit negative transition (NTR) register.
A positive transition of abit in the Condition register will be latched in the Event
Register if the corresponding bit in the positive transition filter isset to 1. A
positive transition of abit in the Condition register will not be latched in the Event
Register if the corresponding bit in the positive transition filter isset to 0. A
negative transition of abit in the Condition register will be latched in the Event
Register if the corresponding bit in the negative transition filter isset to 1. A
negative transition of a bit in the Condition register will not be latched in the
Event Register if the corresponding bit in the negative transition filter is set to 0.
Either transition (PTR or NTR) of abit in the Condition Register will belatched in
the Event Register if the corresponding bit in both transition filtersis set to 1. No
transitions (PTR or NTR) of abit in the Condition Register will be latched in the
Event Register if the corresponding bit in both transition filtersis set to O.
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Transition Filtersareread-write. Transition Filters are unaffected by a*CLS
(clear status) command or queries. The Transitions Filters are set to pass positive
transitions (PTR) at power on and after receiving the * RST (reset) command (all
16 bits of the PTR register set to 1 and all 16 bits of the NTR register set to 0).

Event Register. The Event Register captures bit-state transitions in the Condition
Register as defined by the Transition Filters. Each bit in the Event Register
correspondsto a bit in the Condition Register, or if thereis no Condition Register/
Transition Filter combination, each bit corresponds to a specific condition in the

Test Set. Bitsin the Event Register arelatched, and, once set, they remain set until

cleared by a query of the Event Register or a* CL S (clear status) command. This
guarantees that the application can’t miss a bit-state transition in the Condition
Register. There is no buffering; so while an event bit is set, subsequent transitions
in the Condition Register corresponding to that bit are ignored. Event Registers
are read-only. Event Registers in the Test Set are either 8 or 16 bits long and may
contain unused bits. All unused bits return a zero value when read.

Event Enable Register. The Event Enable Register defines which bits in the Event
Register will be used to generate the Summary Message. Each bit in the Enable
Register has a corresponding bit in the Event Register. The Test Set logically
ANDs corresponding bits in the Event and Enable registers and then performs an
inclusive OR on all the resulting bits to generate the Summary Message. By using
the enable bits the application program can direct the Test Set to set the Summary
Message to the 1 or TRUE state for a single event or an inclusive OR of any group
of events. Enable Registers are read-write. Enable Registers in the Test Set are
either 8 or 16 bits long and may contain unused bits which correspond to unused
bits in the associated Event Register. All unused bits return a zero value when
read and are ignored when written to. Enable Registers are unaffected by a *CLS
(clear status) command or queries.

Summary Message Bit. The Summary Message is a single-bit message which
indicates whether or not one or more of the enabled events have occurred since the
last reading or clearing of the Event Register. The Test Set logically ANDs
corresponding bits in the Event and Enable registers and then performs an
inclusive OR on all the resulting bits to generate the Summary Message. By use of
the enable bits, the application program can direct the Test Set to set the Summary
Message to the 1, or TRUE, state for a single event or an inclusive OR of any
group of events. The Summary Message is TRUE when an enabled event in the
Event Register is set TRUE. Conversely, the Summary Message is FALSE when
no enabled events are TRUE. Summary Messages are always seen as bits in
another register.
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Status Reporting Structure Operation.

In general the status reporting structure described on the previous pagesis used as
follows:

Determine which conditions, as defined by their bit positions in the Condition Register,
should cause the Summary Message to be set TRUE if they occur.

For example, Condition Register Bit 3 = Overpower Protection Tripped
Determine the polarity of the bit-state transition which will indicate the condition has
occurred.

For example,

logic 0 = Overpower Protection not tripped

logic 1 = Overpower Protection tripped

occurrence indicated by a 0 to 1 transition

use positive transition (PTR) filter for bit 3
Set the Transition Filters to the correct polarity to pass the bit-state transition to the
Event Register.

For example,

Set Positive Transition Filter bit 3 to 1, all other bits to 0.

Set Negative Transition Filter bit 3 to 0, all other bits to 0.
Set the correct bits in the Enable Register to generate the Summary Message if the
condition has been latched into the Event Register.

For example,

Set bit 3 of the Enable Register to a logic 1, all other bits to 0.
Repeat these steps for any register containing the Summary Message bit.
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Status Queue Model

This section explains how status queues are structured in the Test Set. The
generalized status queue model shown in figure 6 isthe basis upon which all the
status queues in the Test Set are built. A queue is a data structure containing a
sequential list of information. The queue is empty when all information has been
read from the list. The associated Summary Message is TRUE, logic 1, if the
gueue contains some information and FALSE, logic O, if the queue is empty.
Queues can be cleared by reading all the information from the queue. Queues,
except the Output Queue, can also be cleared using the * CL S (clear status)
command. A status queue can also be referred to as a Status Register Group.

chadrw04.drw

Queue

Summary Message Bit

Queue Empty ="g"
Queue Not - Empty = "1"

Figure6 Status Data Structure - Queue M ode
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Status Register Group Contents

Figure7 shows the Status Register Groups in the Test Set. The contents of each
Status Register Group is explained in the following sections.

Communicate Status Register Group Hardware Status Register #1 Group
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Operation Status Register Group

The Operation Status Register Group contains information about the state of the
measurement systemsin the Test Set. This status group is accessed using the
STATus commands. The Operation Status Register Group uses 16-hit registers
and includes a Condition Register, Transition Filters, an Event Register, an
Enable Register, and a Summary Message. Refer to the" Status Register Structure
Overview" on page 250 for adiscussion of status register operation. Figure 8
shows the structure and STATus commands for the Operation Status Register
Group.

— :STATus: OPERation: CONDition ?

s
:PTRansition _;
:STATus: OPERation <integer>

-
:NTRansition
<integer>
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»
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Table 18 shows the Operation Status Register Group Condition Register bit assignments.

Table 18 Operation Status Register Group Condition Register Bit Assignments
Bit Number Wzigfiri)r/lg Condition Comment
15 32768 Not Used (Always 0) Defined by SCPI Version 1994.0
14 16384 IBASIC Program Running 1=anIBASIC program is running on
the built-in IBASIC controller.

13 8192 Unused in the Test Set

12 4096 Unused in the Test Set

11 2048 Unused in the Test Set

10 1024 Unused in the Test Set

9 512 Call Processing Status Register 1 = one or more of the enabled events
Group Summary Message have occurred since the last reading or

clearing of the Event Register.

8 256 Unused in the Test Set

7 128 Unused in the Test Set

6 64 Unused in the Test Set

5 32 Unused in the Test Set

4 16 Unused in the Test Set

3 8 Unused in the Test Set

2 4 Unused in the Test Set

1 2 Unused in the Test Set

0 1 Unused in the Test Set
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Accessing the Operation Status Register Group’s Registers

The following sections show the syntax and give programming examples, using
the HP BASIC programming language, for the STATus commands used to access
the Operation Status Register Group’s registers.

Reading the Condition Register

Syntax
STATus: OPERat i on: CONDi ti on?

Example

OUTPUT 714; " STAT: OPER: COND?"
ENTER 714; Regi st er _val ue

Reading the Transition Filters

Syntax
STATus: OPERat i on: PTRansi ti on?

STATus: OPERat i on: NTRansi ti on?
Example

QUTPUT 714; " STAT: OPER: PTR?"
ENTER 714; Regi st er _val ue

Writing the Transition Filters

Syntax
STATus: OPERat i on: PTRansi ti on <i nteger>
STATus: OPERat i on: NTRansi ti on <i nteger>
Example
QUTPUT 714; " STAT:. OPER: PTR 256"
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Reading the Event Register

Syntax
STATus: OPERat i on: EVEN ?

Example

OUTPUT 714; " STAT: OPER: EVEN?"
ENTER 714; Regi st er _val ue

Clearing the Event Register

The EVENT register is cleared whenever it is queried or whenever the Common
Command *CLS is sent to the Test Set.

Reading the Enable Register

Syntax
STATus: OPERat i on: ENABI e?

Example

QUTPUT 714; " STAT: OPER ENAB?"
ENTER 714; Regi ster_val ue

Writing the Enable Register

Syntax
STATus: OPERat i on: ENABI e <i nt eger >

Example
OUTPUT 714; " STAT: OPER ENAB 256"
Clearing the Enable Register

The ENABLE register is cleared by writing to it with an integer value of zero.
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Standard Event Status Register Group

The Standard Event Status Register Group is a specific implementation of the
status register model described in the Status Register Structure Overview section.
The conditions monitored by the Standard Event Status Register Group are
defined by the |EEE 488.2-1987 Standard. The Standard assigns specific Test Set
conditions to specific bitsin the Standard Event Status Register. Table 19 on page
261 detail sthe Standard Event Status Register bit assignments and their meanings.
The Standard Event Status Register Group is accessed using | EEE 488.2 Common
Commands. The Standard Event Status Register Group includes an Event
Register, an Enable Register, and a Summary Bit. Refer to the " Status Reporting
Structure Overview" on page 244 for adiscussion of status register operation.
Figure9 showsthe structure and |EEE 488.2 Common Commands used to access
the Standard Event Status Register Group.

*ESR?
*ESE <integer>
|_ *ESE?
o -
) -
5 >
3 >
. >
5 -
6 o
| O
7 1 & —»
Q
8 2 Event Summary Bit (ESB)
. > - (to bit 5 of Status Byte Register)
10 >
11 o
12 >
13 >
14
15 o
Event Enable
Register Register
Figure9 Standard Event Status Register Group
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Accessing the Standard Event Status Register Group’s Registers

Table 19 Standard Event Status Register Bit Assignments
Bit Binary -
Number | Weighting Condition Comment
15 32879 Always0 Reserved by |EEE 488.2
14 16384 Always0 Reserved by |EEE 488.2
13 8192 Always0 Reserved by |EEE 488.2
12 4096 Always0 Reserved by |EEE 488.2
11 2048 Always0 Reserved by |EEE 488.2
10 1024 Always0 Reserved by |EEE 488.2
9 512 Always0 Reserved by |EEE 488.2
8 256 Always0 Reserved by |EEE 488.2
7 128 Power On | 1 = Test Set’s power supply has been turned off and then on since
last time this register was read.
6 64 User Not implemented in Test Set.
Request
5 32 Command | 1 = The Test Set detected an error while trying to process a command.
Error The following events cause a command error:
An IEEE 488.2 syntax error. This means that the Test Set received a
message that did not follow the syntax defined by the Standard.
A semantic error. For example, the Test Set received an incorrectly
spelled command.
The Test Set received a Group Execute Trigger (GET) inside a program
message.
4 16 Execution | 1 = The Test Set detected an error while trying to execute a command.
Error The following events cause an execution error:
A <PROGRAM DATA> element received in a command is outside [the
legal range for the Test Set or is inconsistent with the operation of
Test Set.
The Test Set could not execute a valid command due to some Teg
hardware/firmware condition.
3 8 Device 1 = A Test Set dependent error has occurred. This means that some Test
Dependent| Set operation did not execute properly due to some internal condit
Error such as overrange. This bit indicates that the error was not a command,

query, or execution error.

the

the

t Set

on,
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Table 19 Standard Event Status Register Bit Assignments (Continued)
Bit Binary -
Number | Weighting Condition Comment
2 4 Query 1 = An error has occurred while trying to read the Test Set’s Outpy
Error Queue. The following events cause a query error:
a. An attempt is being made to read data from the Output Queue
no data is present or pending.
b. Data in the Output Queue has been lost. An example of this wq
be Output Queue overflow.
1 2 Request 1 = The Test Set is requesting permission to become the Active
Control Controller on the HP-IB bus.
0 1 Operation | 1 =The Test Set has completed all selected pending operations a
Complete | ready to accept new commands. This bit is only generated in resp
to the *OPC IEEE 488.2 Common Command.

nd is
onse

The following sections show the syntax and give programming examples (using
the HP BASIC programming language) for the Common Commands used to
access the Standard Event Status Register Group’s registers.

Reading the Event Register

Syntax

* ESR?
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Example

QUTPUT 714;"*ESR?"
ENTER 714; Regi st er _val ue

The *ESR? query allows the programmer to determine the current contents (bit
pattern) of the Standard Event Status Register. The Test Set responds to the
*ESR? query by placing the binary-weighted decimal value of the Standard Event
Status Register bit pattern into the Output Queue. The decimal value of the bit
pattern will be a positive integer in the range of 0 to 255. The response datais
obtained by reading the Output Queue into a numeric variable, integer or real.
Reading the Standard Event Status Register clearsit (sets al bitsto zero).

Example BASIC program

10 INTEGER Std_evn_stat _rg
20 QUTPUT 714; "*ESR?"

30 ENTER 714; Std_evn_stat _rg
40 PRINT Std_evn_stat_rg

50 END

Exampleresponse
32
Clearing the Event Register

The EVENT register is cleared whenever it is queried or whenever the*CLS
Common Command is sent to the Test Set.

263



Chapter 5, Advanced Operations

Status Reporting

Reading the Enable Register

Syntax
* ESE?

Example

QUTPUT 714; " *ESE?"
ENTER 714; Regi st er _val ue

The *ESE? query allows the programmer to determine the current contents (bit
pattern) of the Standard Event Status Enable Register. The Test Set respondsto
the * ESE? query by placing the binary-weighted decimal value of the Standard
Event Status Enable Register bit pattern into the Output Queue. The decimal value
of the bit pattern will be a positive integer in the range of 0 to 255. The response
datais obtained by reading the Output Queue into a numeric variable, integer or
real.

Example BASI C program

10 INTEGER Std_evn_enab_rg
20 QUTPUT 714; " ESE?"

30 ENTER 714; Std_evn_enab_rg
40 PRINT Std_evn_enab _rg

50 END

Exampleresponse
36
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Writing the Enable Register

Syntax

*ESE <i nt eger >
Example
QUTPUT 714;"*ESE 255"

The * ESE command sets the bit pattern (bits O through 7) of the Standard Event
Status Enable Register. The Standard Event Status Enable Register allows the
programmer to indicate the occurrence of one or more events (as defined by bits 0
through 7 of the Standard Event Status Register) in bit 5 of the Status Byte
Register.

The bit pattern set by the * ESE command is determined by selecting the desired
event(s) from the Standard Event Status Register, setting the value of the bit
position(s) to alogical one, setting the value of all non-selected bit positionsto a
logical zero, and sending the binary-weighted decimal equivalent of bits 0 through
7 after the * ESE command. For example, if the programmer wished to have the
occurrence of a Command Error (bit position 5 in the Standard Event Status
Register) and the occurrence of a Query Error (bit position 2 in the Standard Event
Status Register) to be reflected in bit 5 of the Status Byte Register, the binary-
weighted decimal value of the bit pattern for the Standard Event Status Enable
Register would be determined as follows:

Bit Position 7 6 5 4 3 2 1 0
Logical Value 0 0 1 0 0 1

Binary 128 64 32 16

Weighting

Decimal Value 0 +0 +32 +0 +0 +4 +0 +0 =36
Example

QUTPUT 714;"*ESE 36"

The decimal value of the bit pattern must be a positive integer in the range of 0 to
255. Sending a negative number or a number greater than 255 causes an
HP-1B Error: -222 Data out of range.

Clearing the Enable Register
The ENABLE register is cleared by writing to it with an integer value of zero.
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Output Queue Group

The Output Queue Group is a specific implementation of the status queue model
described in " Status Queue Model" on page 254. The Output Queue queue typeis
defined by the |EEE 488.2-1987 Standard to be afirst in, first out (FIFO) queue.
The Output Queue Group includes a FIFO queue and a Message Available
(MAV) Summary Message. Refer to the" Status Reporting Structure Over view"
on page 244 for an overview of status queue operation. Figure 10 shows the
structure of the Output Queue Group.

ch4drw08.drw
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Accessing the Output Queue

When messages are sent to the Test Set, it decodes the message to determine what
commands have been sent. Depending upon the type of command, the Test Set's
processor sends messages to various parts of the instrument. Many commands
generate data which must be sent back to the controller. This data is buffered in
the Output Queue until it is read by the controller. The availability of data is
summarized in the MAV bit of the Status Byte Register. The state of the MAV
message indicates whether or not the Output Queue is empty. The MAV message
is TRUE, logic 1, when there is data in the Output Queue and FALSE, logic 0,
when it is empty. The Output Queue is read by addressing the Test Set to TALK
and then handshaking the bytes out of the Output Queue. Depending upon the
type of command sent, the data may appear in the Output Queue almost
immediately, or it may take several seconds (as is the case with some Signaling
Decoder measurements). Care should be exercised when reading the Output
Queue since the HP-IB bus will, by design, wait until the data is available before
processing further bus messages.

Reading the Output Queue

Example
Enter 714; Qutput_data
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Error Message Queue Group

The Error Message Queue Group is an implementation of the status queue model
described in " Status Queue Model" on page 254. The Error Message Queue queue
typeisafirst-in, first-out (FIFO) queue that holds up to 20 messages. The Error
M essage Queue Group includes a FIFO queue but no Message Available (MAV)
Summary Message. Refer to the " Status Reporting Structure Overview" on page
244 for an overview of status queue operation. Figure 11 shows the structure of

the Error Message Queue Group.

SYSTem: ERRor?

Figure1l Error Message Queue Group
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Accessing the Error M essage Queue

A message appears in the Error Message Queue any time bit 2, 3, 4, or 5 of the
Standard Event Status register is asserted. Each message consists of asigned error
number, followed by a comma separator, followed by an error description string
in double quotes. The maximum length of the error description string is 255
characters. If more than 20 messages are in the queue and another error occurs, the
last message is replaced with the message, - 350, " Queue overflow'. If no
messages are in the queue the message, +0, "No error" isreturned. Reading a
message removes it from the queue. The Error Message Queue is accessed using
the SY STem command. Returned information is read into a numeric variable
followed by astring variable.

Reading the Error Message Queue

Syntax
SYSTem ERRor ?

Example

OUTPUT 714; " SYST: ERR?"
ENTER 714; Error _num Error _nsg$

Example IBASIC program

10 I NTEGER Error_num

20 DIM Error_nsg$ [ 255]

30 QUTPUT 714; " SYST: ERR?"

40 ENTER 714; Error _num Error _nsg$
50 PRINT Error_num Error_nsg$

60 END

Exampleresponse

-113 "Undefined header"
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Questionable Data/Signal Register Group

The Questionable Data/Signal Register Group contains information about the

quality of the Test Set’s output and measurement data. This status group is
accessed using the STATus commands. The Questionable Data/Signal Register
Group uses 16-bit registers and includes a Condition Register, Transition Filters,
an Event Register, an Enable Register, and a Summary Message. Refer to the

" Status Reporting Structure Overview" on page 244 for a discussion of status

register operatiorfkigure 12 shows the structure and STATus commands for the
Questionable Data/Signal Register Group.

— :STATus: QUEStionable: CONDition ?
?
:PTRansition _

. <integer>
— STATus: QUEStionable

:NTRansition ?.
<integer>

:STATus: QUEStionable: EVENt ?
?

|— :STATus: QUEStionable: ENAB|e<integer>
o >
1 >
) >
3
4
5
6 o B Summary _
| © Message Bit
7 - .S I
8 > ? (to bit 3 o_f Status
9 - Byte Register)
10 o
11 o
12 >
13 >
14 -
15 > chadrwi10.drw
Condition Transition Event Enable
Register Filter Registers Register Register
Figure12 Questionable Data/Signal Register Group
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Table 20 shows the Questionable Data/Signal Register Group’s Condition Register bit
assignments.

Table 20 Questionable Data/Signal Register Group, Condition Register Bit Assignments
Nu?rit:)er WBeiigr?tri{\g Condition Comment

15 32768 Not Used (Always 0) Defined by SCPI Version 1994.0
14 16384 Unused in Test Set

13 8192 Unused in Test Set

12 4096 Unused in Test Set

11 2048 Unused in Test Set

10 1024 Unused in Test Set

9 512 Unused in Test Set

256 Calibration Register Group Summary | 1 = one or more of the enabled events
Message have occurred since the last reading or
clearing of the Event Register.

7 128 Unused in Test Set

6 64 Unused in Test Set

5 32 Unused in Test Set

4 16 Unused in Test Set

3 8 Unused in Test Set

2 4 Unused in Test Set

1 2 Unused in Test Set

0 1 Unused in Test Set
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Accessing the Questionable Data/Signal Register Group’s Registers

The following sections show the syntax and give programming examples (using
the HP BASIC programming language) for the STATus commands used to access
the Questionable Data/Signal Register Group’s registers.

Reading the Condition Register

Syntax
STATus: QUESt i onabl e: CONDi ti on?

Example

OUTPUT 714; " STAT: QUES: COND?"
ENTER 714; Regi st er _val ue

Reading the Transition Filters

Syntax
STATus: QUESt i onabl e: PTRansi ti on?

STATus: QUESt i onabl e: NTRansi ti on?
Example

QUTPUT 714; " STAT: QUES: PTR?"
ENTER 714; Regi st er _val ue

Writing the Transition Filters

Syntax
STATus: QUESt i onabl e: PTRansi ti on <i nteger>
STATus: QUESt i onabl e: NTRansi ti on <i nteger>
Example
QUTPUT 714; " STAT: QUES: PTR 256"
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Reading the Event Register

Syntax
STATus: QUESt i onabl e: EVENt ?

Example

QUTPUT 714; " STAT: QUES: EVEN?"
ENTER 714; Regi st er _val ue

Clearing the Event Register

The EVENT register is cleared whenever it is queried or whenever the Common
Command *CLS is sent to the Test Set.

Reading the Enable Register

Syntax
STATus: QUESt i onabl e: ENABI e?

Example

QUTPUT 714; " STAT: QUES: ENAB?"
ENTER 714; Regi ster_val ue

Writing the Enable Register

Syntax
STATus: QUESt i onabl e: ENABI e <i nt eger>

Example
OUTPUT 714; " STAT: QUES: ENAB 256"
Clearing the Enable Register

The ENABLE register is cleared by writing to it with an integer value of zero.
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Call Processing Status Register Group

The Call Processing Status Register Group contains information about the Test

Set’s Call Processing Subsystem. This status group is accessed using the STATus
commands. The Call Processing Status Register Group uses 16-bit registers and
includes a Condition Register, Transition Filters, an Event Register, an Enable
Register, and a Summary Message. Refer to $teus Reporting Structure

Overview" on page 244 for a discussion of status register operatigure 13

shows the structure and STATus commands for the Call Processing Status
Register Group.

— :STATus: CALLProc: CONDition ?

:PTRansition

2
<i >
—_ :STATus: CALLProc Integer

:NTRansition ?.
<integer>
:STATus: CALLProc : EVENt ?
2
<integer>

|— :STATus: CALLProc : ENABIe

Y

Y

Summary Message Bit
——»

Logical OR

(to bit 9 of Operation
> Status Register Group

10

Condition Register

11

Y

12

13

14

15

Condition Transition Event Enable chadrw18.ds«
Register Filter Registers Register Register
Figure13 Call Processing Status Register Group
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Table 21 details the Call Processing Status Register Group’s Condition Register
bit assignments.

Table21 Call Processing Status Register Group, Condition Register Bit Assignments
Nu?’ritber WBeiigririﬁg Condition Comment

15 32768 Not Used (Always 0) Defined by SCPI Version 1994.0

14 16384 Unused in Test Set

13 8192 Unused in Test Set

12 4096 Unused in Test Set

11 2048 Unused in Test Set

10 1024 Unused in Test Set

9 512 Unused in Test Set

8 256 Unused in Test Set

7 128 Unused in Test Set

6 64 Unused in Test Set

5 32 Call Processing subsystem | bit state mirrors the condition of the Connect pseudo-
inthe Connect state LED on the CRT display (1=ON, 0=0OFF)

4 16 Call Processing subsystem | hit state mirrors the condition of the Access pseudo-
isinthe Access state LED on the CRT display (1=ON, 0=0OFF)

3 8 Call Processing subsystem | bit state mirrors the condition of the Page pseudo-
isinthe Page state LED on the CRT display (1=ON, 0=0OFF)

2 4 Unused in Test Set

1 2 Call Processing subsystem | hit state mirrors the condition of the Register pseudo-
isinthe Regi st er state LED on the CRT display (1=ON, 0=0OFF)

0 1 Call Processing subsystem | bit state mirrors the condition of the Active pseudo-
isinthe Act i ve state LED on the CRT display (1=ON, 0=OFF)
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Accessing the Call Processing Status Register Group’s Registers

The following sections show the syntax and give programming examples (using
the HP BASIC programming language) for the STATus commands used to access
the Call Processing Status Register Group’s registers.

Reading the Condition Register

Syntax
STATus: CALLProc: CONDi ti on?

Example

OQUTPUT 714; " STAT: CALLP: COND?"
ENTER 714; Regi st er _val ue

Reading the Transition Filters

Syntax
STATus: CALLProc: PTRansi ti on?

STATus: CALLProc: NTRansi ti on?
Example

OUTPUT 714; " STAT: CALLP: PTR?"
ENTER 714; Regi st er _val ue

Writing the Transition Filters

Syntax
STATus: CALLProc: PTRansi ti on <i nteger>
STATus: CALLProc: NTRansi ti on <integer>
Example
QUTPUT 714; " STAT: CALLP: PTR 256"
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Reading the Event Register

Syntax
STATus: CALLProc: EVEN ?

Example

OQUTPUT 714; " STAT: CALLP: EVEN?"
ENTER 714; Regi ster _val ue

Clearing the Event Register

The EVENT register is cleared whenever it is queried or whenever the Common
Command *CLS s sent to the Test Set.

Reading the Enable Register

Syntax
STATus: CALLPr oc: ENABI e?

Example

QUTPUT 714; " STAT: CALLP: ENAB?"
ENTER 714; Regi ster_val ue

Writing the Enable Register

Syntax
STATus: CALLProc: ENABIl e <i nt eger >

Example
OUTPUT 714; " STAT: CALLP: ENAB 256"
Clearing the Enable Register

The ENABLE register is cleared by writing to it with an integer value of zero.
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Calibration Status Register Group

The Calibration Status Register Group contains information about the Test Set's
hardware. This status group is accessed using the STATus commands. The
Calibration Status Register Group uses 16-bit registers and includes a Condition
Register, Transition Filters, an Event Register, an Enable Register, and a
Summary Message. Refer to th&atus Reporting Structure Overview" on page

244 for a discussion of status register operatidgure 14 shows the structure and
STATus commands for the Calibration Status Register Group.

— :STATus: CALibration: CONDition ?
N

:PTRansition <integer>

— STATus: CALibration >
:NTRansition .
<integer>

:STATus: CALibration: EVENt ?

<integer>

2
|— :STATus: CALibration: ENABIle

Summary Message Bit
——

Logical OR

(to bit 8 of Questionable
9 > Data/Signal Register Group
Condition Register

10 >

11

12 o

13 o

14

15 ch4drwil.drw
Condition Transition Event Enable
Register Filter Registers Register Register
Figure 14 Calibration Status Register Group
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Table 22 details the Calibration Status Register Group’s Condition Register bit
assignments.

Table 22 Calibration Status Register Group, Condition Register Bit Assignments
Nuﬁit:)er Wiiigr?tri{\g Condition Comment
15 32768 Not Used (Always 0) Defined by SCPI Version 1994.0
14 16384 Unused in Test Set
13 8192 Unused in Test Set
12 4096 Unused in Test Set
11 2048 Unused in Test Set
10 1024 Unused in Test Set
9 512 Unused in Test Set
8 256 Unused in Test Set
7 128 Unused in Test Set
6 64 Unused in Test Set
5 32 Unused in Test Set
4 16 TX Power Auto-Zero Failed
3 8 Voltmeter Self-Calibration Failed
2 4 Counter Self-Calibration Failed
1 2 Sampler Self-Calibration Failed
0 1 Spectrum Analyzer Self-Calibration Failed
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Accessing the Calibration Status Register Group’s Registers

The following sections show the syntax and give programming examples (using
the HP BASIC programming language) for the STATus commands used to access
the Calibration Status Register Group’s registers.

Reading the Condition Register

Syntax
STATus: CALi brati on: CONDi ti on?

Example

OQUTPUT 714; " STAT: CAL: COND?"
ENTER 714; Regi st er _val ue

Reading the Transition Filters

Syntax
STATus: CALi brati on: PTRansi ti on?

STATus: CALi brati on: NTRansi ti on?
Example

OUTPUT 714; " STAT: CAL: PTR?"
ENTER 714; Regi st er _val ue

Writing the Transition Filters

Syntax
STATus: CALi brati on: PTRansi ti on <i nteger>

STATus: CALi brati on: NTRansi ti on <i nteger>
Example

QUTPUT 714; " STAT: CAL: PTR 256"
Reading the Event Register Syntax

STATus: CALi brati on: EVEN ?

Example

OUTPUT 714; " STAT: CAL: EVEN?"
ENTER 714; Regi st er _val ue
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Clearing the Event Register

The EVENT register is cleared whenever it is queried or whenever the Common
Command *CLS s sent to the Test Set.

Reading the Enable Register

Syntax
STATus: CALi br ati on: ENABI e?

Example

OUTPUT 714; " STAT: CAL: ENAB?"
ENTER 714; Regi st er _val ue

Writing the Enable Register

Syntax
STATus: CALi brati on: ENABI e <i nt eger >

Example
QUTPUT 714; " STAT: CAL: ENAB 256"
Clearing the Enable Register

The ENABLE register is cleared by writing to it with an integer value of zero.
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Har dwar e Status Register #2 Group

The Hardware Status Register #2 Group contains information about the Test Set’s
hardware. This status group is accessed using the STATus commands. The
Hardware Status Register #2 Group uses 16-bit registers and includes a Condition
Register, Transition Filters, an Event Register, an Enable Register, and a
Summary Message. Refer to th&atus Reporting Structure Overview" on page

244 for a discussion of status register operatidgure 15 shows the structure and
STATus commands for the Hardware Status Register #2 Group.

— :STATus: HARDware2: CONDition ?
-

:PTRansition <integer>

— :STATus: HARDware?2

2
:NTRansition .
<integer>

:STATus: HARDware2: EVENt ?

<integer>

?
|— :STATus: HARDware2: ENABle

Summary

6 - Message

Bit

—>

(to bit 1 of Status
Byte Register)

Logical OR

9 L

10 o

11 o

12 o

13 '

14

- ch4drw12.drw
15 o

Condition Transition Event Enable
Register Filter Registers Register Register
Figure15 Hardwar e Status Register #2 Group
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Table 23 shows the Hardware Status Register Group #2’s Condition Register bit

assignments.
Table 23 Hardwar e Status Register Group #2, Condition Register Bit Assignments
Nu?rﬁ:)er Wiilgr?tri{\g Condition Comment
15 32768 Not Used (Always 0) Defined by SCPI Version 1994.0
14 16384 Unused in Test Set
13 8192 Unused in Test Set
12 4096 Unused in Test Set
11 2048 Inconsistent ACP Channel Bandwidth and
Resolution Bandwidth
10 1024 ACP Channel Bandwidth or Channel Offset
Too Wide
9 512 AFGenl Frequency Exceeds Variable
Frequency Notch Filter Range
8 256 Requested Audio Voltage Too Large for
AFGen2
7 128 Requested FM Deviation Too Large for RF
Generator Frequency
6 64 Requested Simultaneous AM and FM Simultaneous AM and FM
Modulation modulation is not alowed.
5 32 Audio Input Level Auto Ranging Error
4 16 RF Input Level Auto Ranging Error
3 8 RF Input Frequency Auto Tuning Error
2 4 RF Gen/RF Anl/RF Offset Frequency (RF Gen Tune Freq) - (RF Anal
Combination Not Possible TuneFreq) not equal to (RF Offset
Freq)
1 2 RF Generator Amplitude Level Too High for
Selected Output Port
0 1 Spectrum Analyzer Reference Level Too High/
Low For Selected Input Port
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Accessing the Hardware Status Register #2 Group’s Registers

The following sections show the syntax and give programming examples (using
the HP BASIC programming language) for the STATus commands used to access
the Hardware Status Register #2 Group’s registers.

Reading the Condition Register

Syntax
STATus: HARDwar e2: CONDi ti on?

Example

OQUTPUT 714; " STAT: HARD2: COND?"
ENTER 714; Regi st er _val ue

Reading the Transition Filters

Syntax
STATus: HARDwar e2: PTRansi ti on?

STATus: HARDwar e2: NTRansi ti on?
Example

OUTPUT 714; " STAT: HARD2: PTR?"
ENTER 714; Regi st er _val ue

Writing the Transition Filters

Syntax
STATus: HARDwar e2: PTRansi ti on <i nt eger>
STATus: HARDwar e2: NTRansi ti on <i nt eger>
Example
QUTPUT 714; " STAT: HARD2: PTR 256"
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Reading the Event Register

Syntax
STATus: HARDwar e2: EVEN ?

Example

QUTPUT 714; " STAT: HARD2: EVEN?"
ENTER 714; Regi st er _val ue

Clearing the Event Register

The EVENT register is cleared whenever it is queried or whenever the Common
Command *CLS is sent to the Test Set.

Reading the Enable Register

Syntax
STATus: HARDwar e2: ENABI e?

Example

QUTPUT 714; " STAT: HARD2: ENAB?"
ENTER 714; Regi ster_val ue

Writing the Enable Register

Syntax
STATus: HARDwar e2: ENABI e <i nt eger >

Example
OUTPUT 714; " STAT: HARD2: ENAB 256"
Clearing the Enable Register

The ENABLE register is cleared by writing to it with an integer value of zero.
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Har dwar e Status Register #1 Group

The Hardware Status Register #1 Group contains information about the Test Set’s
hardware. This status group is accessed using the STATus commands. The
Hardware Status Register #1 Group uses 16-bit registers and includes a Condition
Register, Transition Filters, an Event Register, an Enable Register, and a
Summary Message. Refer to th&atus Reporting Structure Overview" on page

244 section for a discussion of status register operafignre 16 shows the

structure and STATus commands for the Hardware Status Register #1 Group.

— STATus: HARDwarel: CONDition ?
?
:PTRansition

<integer>
— STATus: HARDwarel

2
:NTRansition .
<integer>

:STATus: HARDwarel: EVENt ?

<integer>

’— :STATus: HARDwarel: ENABIe

0 -

-
-

2 -

Summary Message Bit
-

(to bit O of Status
Byte Register)

Logical OR

10 o

11 o

12 o

13 o

14

ch4adrw13.drw

15

Condition Transition Event Enable
Register Filter Registers Register Register
Figure 16 Hardwar e Status Register #1 Group

286



Chapter 5, Advanced Operations
Status Reporting

Table 24 shows the Hardware Status Register Group #1's Condition Register bit

assignments.

Table24 Hardwar e Status Register Group #1, Condition Register Bit Assignments
Bit Binary -
Number Weighting Condition Comment
15 32768 Not Used (Always 0) Defined by SCPI Version 1994.0
14 16384 Radio Interface Card Interrupt
#2 Tripped
13 8192 Radio Interface Card Interrupt
#1 Tripped
12 4096 Signaling Decoder
M easurement Results
Available
11 2048 Signaling Decoder Input Level
Too Low
10 1024 Signaling Decoder is
Measuring
9 512 Signaling Decoder is Armed
8 256 Signaling Encoder Sending If the Signaling Mode selected has two
Auxiliary Information information fields, such asthe AMPSFi | | er
and Message fields, and both fields are being
sent, this bit will be set.
7 128 Signaling Encoder Sending If the Signaling Mode sel ected has only one
Information information field and the field is being sent, this
bit will be set high. If the Signaling Mode
selected has two information fields, such asthe
AMPSFi | | er and Message fields, and only
onefield isbeing sent, this bit will be set high.
Thishit is not active if the Signaling Encoder
Mode s set to Function Generator.
6 64 Communication Register 1 = one or more of the enabled events have
Group Summary Message occurred since the last reading or clearing of the
Event Register.

287




Chapter 5, Advanced Operations
Status Reporting

Table24 Hardwar e Status Register Group #1, Condition Register Bit Assignments (Continued)
Bit Binary .
Number Weighting Condition Comment
5 32 Measurement Limit(s) This hit is set high if the Measurement High
Exceeded Limit or Low Limit is exceeded.
16 Power-up Self Test(s) Failed

Overpower Protection Tripped

Unused in Test Set

External Mike Keyed

Ol R, | N|W| &
PN Bd~]|

External Battery Voltage Low

Accessing the Hardware Status Register #1 Group’s Registers

The following sections show the syntax and give programming examples (using
the HP BASIC programming language) for the STATus commands used to access
the Hardware Status Register #1 Group’s registers.

Reading the Condition Register

Syntax
STATus: HARDwar el: CONDi ti on?

Example

QUTPUT 714; " STAT: HARD1: COND?"
ENTER 714; Regi ster _val ue
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Reading the Transition Filters

Syntax
STATus: HARDwar el: PTRansi ti on?

STATus: HARDwar el: NTRansi ti on?
Example

OUTPUT 714; " STAT: HARD1: PTR?"
ENTER 714; Regi ster _val ue

Writing the Transition Filters

Syntax
STATus: HARDwar el: PTRansi ti on <i nt eger>

STATus: HARDwar el: NTRansi ti on <i nt eger>
Example

QUTPUT 714; " STAT: HARDL: PTR 256"
Reading the Event Register

Syntax
STATus: HARDwar el: EVEN ?

Example

QUTPUT 714; " STAT: HARD1: EVEN?"
ENTER 714; Regi ster _val ue
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Clearing the Event Register

The EVENT register is cleared whenever it is queried or whenever the Common
Command *CLS s sent to the Test Set.

Reading the Enable Register

Syntax
STATus: HARDwar el: ENABI e?

Example

QUTPUT 714; " STAT: HARD1: ENAB?"
ENTER 714; Regi st er _val ue

Writing the Enable Register

Syntax
STATus: HARDwar el: ENABI e <i nt eger >

Example
QUTPUT 714; " STAT: HARDL: ENAB 256"
Clearing the Enable Register

The ENABLE register is cleared by writing to it with an integer value of zero.
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Communicate Status Register Group

The Communicate Status Register Group contains information about the Test

Set’s hardware. This status group is accessed using the STATus commands. The
Communicate Status Register Group uses 16-bit registers and includes a
Condition Register, Transition Filters, an Event Register, an Enable Register, and
a Summary Message. Refer to ti8satus Reporting Structure Overview" on page

244 for a discussion of status register operatidgure 17 shows the structure and
STATus commands for the Communicate Status Register Group.

— :STATus: COMMunicate: CONDition ?
s

:PTRansition _;
— :STATus: COMMunicate <integer>

2
:NTRansition .
<integer>

:STATus: COMMunicate: EVENt ?

<integer>

’— :STATus: COMMunicate: ENABIle

0 -

-

2 >

Summary Message Bit
——
(to bit 6 of Hardware

Status Register Group
#1 Condition Register)

Logical OR

10 o

11 o

12 o

13 o

14

15 chadrw14.drw

Condition Transition Event Enable
Register Filter Registers Register Register
Figure17 Communicate Status Register Group
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Table 25 shows the Communicate Status Register Group’s Condition Register bit
assignments.

Table 25 Communicate Status Register Group, Condition Register Bit Assignments
Bit Number Wzigriri)r/lg Condition Comment
15 32768 Not Used (Always 0) Defined by SCPI Version 1994.0
14 16384 Unused in Test Set
13 8192 Unused in Test Set
12 4096 Unused in Test Set
11 2048 Unused in Test Set
10 1024 Unused in Test Set
9 512 Unused in Test Set
8 256 Unused in Test Set
7 128 Unused in Test Set
6 64 Unused in Test Set
5 32 Unused in Test Set
4 16 Unused in Test Set
3 8 Unused in Test Set
2 4 Unused in Test Set
1 2 Top Box TX DSP Analyzer

Communication Channel Failure
0 1 Top Box RX DSP Analyzer
Communication Channel Failure
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Accessing the Communicate Status Register Group’s Registers

The following sections show the syntax and give programming examples (using
the HP BASIC programming language) for the STATus commands used to access
the Communicate Status Register Group’s registers.

Reading the Condition Register

Syntax
STATus: COVMuni cat e: CONDi ti on?

Example

OUTPUT 714; " STAT: COWM COND?"
ENTER 714; Regi ster _val ue

Reading the Transition Filters

Syntax
STATus: COMVUnI cat e: PTRansi ti on?

STATus: COVWMnNI cat e: NTRansi ti on?
Example

QUTPUT 714; " STAT: COW PTR?"
ENTER 714; Regi st er _val ue

Writing the Transition Filters

Syntax
STATus: COMMuni cat e: PTRansi ti on <i nteger>
STATus: COMMuni cat e: NTRansi ti on <i nteger>
Example
QUTPUT 714; " STAT. COW PTR 256"
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Reading the Event Register

Syntax
STATus: COVMuni cat e: EVENt ?

Example

OUTPUT 714; " STAT: COW EVEN?"
ENTER 714; Regi st er _val ue

Clearing the Event Register

The EVENT register is cleared whenever it is queried or whenever the Common
Command *CLS is sent to the Test Set.

Reading the Enable Register

Syntax
STATus: COMVLnI cat e: ENABI e?

Example

QUTPUT 714; " STAT: COW ENAB?"
ENTER 714; Regi st er _val ue

Writing the Enable Register

Syntax
STATus: COWMInNI cat e: ENABI e <i nt eger >

Example
OUTPUT 714; " STAT: COM ENAB 256"
Clearing the Enable Register

The ENABLE register is cleared by writing to it with an integer value of zero.
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HP-1B Service Requests

The Test Set is capable of generating a “service request” when it requires the
Active Controller to take action. Service requests are generally made after the
Test Set has completed a task (such as making a measurement) or when an error
condition exists (such as an internal self-calibration has failed).

The mechanism by which the Active Controller detects these requests is the SRQ
interrupt. Interrupts allow for efficient use of system resources, because the
Active Controller may be executing a program until an SRQ interrupt occurs. If
SRQ interrupts are enabled in the Active Controller, the occurrence of an interrupt
can initiate a program branch to a routine which “services” the interrupt (executes
some remedial action). The operating and/or programming manuals for each
controller describe the controller’s capability to set up and respond to SRQ
interrupts.

This section describes the steps necessary to properly configure the Test Set to
request service using the Service Request (SRQ) function.
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Setting Up and Enabling SRQ Interrupts

Test Set status information is maintained in eight register groups. Informationin
each register group is summarized into a Summary Message. All of the Summary
Messages are, in turn, summarized into the Status Byte Register, either directly to
specific bit positions in the Status Byte Register as shown intable 26, or indirectly
through another register group (refer to " Status Reporting” on page 244 for a
detailed discussion of the register groups and status reporting).

Table 26 Status Byte Register Bit Assignments
Bit Binary .
Position | Weighting Assignments
7 128 Operation Status Register Group Summary Message
6 64 Request Service (RQS) message when read by seria pall,
or, Master Summary Status (M SS) message when read by
STB? command
5 32 Standard Event Status Bit (ESB) Summary Message
4 16 Output Queue Message Available (MAV) Summary
Message
3 8 Questionable Data/Signal Register Group Summary
Message
2 4 Unused in Test Set
1 2 Hardware #2 Status Register Group Summary Message
0 1 Hardware #1 Status Register Group Summary Message

Bitsin the Status Byte Register can be used to generate a Service Request (SRQ)
message by enabling the associated bit in the Service Request Enable Register.
When an enabled service request condition exists, the Test Set sends the Service
Reguest message (SRQ) on the HP-1B bus and reports that it has requested service
by setting the Request Service (RQS) bit in the Status Byte register to the TRUE,
logic 1, state. When read by a serial poll, the RQS bit is cleared (set to logic 0) so
that the RQS message will be FALSE if the Test Set is polled again before a new
reason for requesting service has occurred.
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Service Request Enable Register

Service request enabling allows the application programmer to select which
Summary Messages in the Status Byte Register may cause a service request. The
Service Request Enable Register, illustrated in figure 18 , is an 8-bit register that
enables corresponding Summary Messages in the Status Byte Register.

- - - Summary Message Bits - - -

SRQ

T

\ -a— read by Serial Poll

y |RQS Y

Figure18

Service
Request 7 6 |ESB|MAVI 3 2 1 0 Status Byte Register
Generation
MSS
\ ~&— read by *STB?
Y
-—®©
A Y
——®
Logical j-—m——n [ ——
OR |e——
——
| ————
————
Service Request
7 Enable Register
chadrwi5.drw *SRE <interger>
*SRE?
Service Request Enable Register
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Reading the Service Request Enable Register

The Service Request Enable Register isread with the * SRE? Common Command.
The *SRE? query alows the programmer to determine the current contents (bit
pattern) of the Service Request Enable Register. The Test Set responds to the
*SRE? query by placing the binary-weighted decimal value of the Service
Request Enable Register bit pattern into the Output Queue. The decimal value of
the bit pattern will be a positive integer in the range 0 to 255. The response datais
obtained by reading the Output Queue into a numeric variable, integer or real.

Example BASIC program

10 INTEGER Srv_rqgs_enab_rg
20 QUTPUT 714; "*SRE?"

30 ENTER 714; Srv_rqgs_enab_rg
40 PRINT Srv_rqgs_enab_rg

50 END

Exampleresponse
18

Writing the Service Request Enable Register

The Service Request Enable Register iswritten with the * SRE Common
Command. The * SRE command sets the bit pattern (bits 0-5 and 7) of the Service
Request Enable Register. The Service Request Enable Register allows the
programmer to select which condition(s), as defined by bits 0-5 and 7 of the Status
Byte Register, will generate a Service Request on the HP-1B bus. The Test Set
aways ignores bit 6 (binary weight 64) of the bit pattern set by the * SRE
command.

The bit pattern set by the * SRE command is determined by selecting the desired
condition(s) from the Status Byte Register, setting the value of the bit position(s)
to alogical one, setting the value of all non-selected bit positionsto alogical zero,
and sending the binary-weighted decimal equivalent of bits 0-5 and 7 after the
*SRE command. For example, if the programmer wished to have the occurrence
of amessage available in the Output Queue (bit position 4 in the Status Byte
Register) and the occurrence of acondition in the Hardwaret# 2 Status Register
(bit position 1 in the Status Byte Register) to generate a Service Reguest on the
HP-1B bus, the binary-weighted decimal value of the bit pattern for the Service
Request Enable Register would be determined as shown in table 27.
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Table 27 Deter mining the Service Request Enable Register Bit Pattern
Bit Position 7 6 5 4 3 2 1 0
Logical Value 0 X 0 1 0 0 1 0 X =ignored by the Test Set
Binary Weighting 128 X 32 16 8 4 2 1 X =ignored by the Test Set
Decimal Value o+ 0+ O+ 16+ O+ O+ 2+ 0 =18
Example

QUTPUT 714;"*SRE 18"

NOTE: The decimal value of the hit pattern must be a positive integer in the range of 0 to 255.
Sending a negative number or a number greater than 255 causes an
HP-1B Error: -222 Data out of range.

Clearing the Service Request Enable Register

The Service Request Enable Register is cleared by sending the * SRE Common
Command with adecimal value of zero. Clearing the Service Request Enable
Register turns off service requests.
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Procedure for Generating a Service Request

The following steps outline a generalized procedure for properly setting up the

Test Set to generate a Service Request (SRQ) message to the Active Controller.

This procedure does not include instructions for setting up the Active Controller

to respond to the Service Request message generated by the Test Set. Refer to the
operating and/or programming manuals for each controller for information
describing the controller’'s capability to set up and respond to SRQ interrupts.

For register groups with Condition Registers and Transition Filters start at step 1.
For register groups with no Condition Register or Transition Filters start at step 5.

1. Determine which conditions, as defined by their bit positions in the Register Group
Condition Register, should cause the Summary Message to be set TRUE if they occur.

2. Determine the polarity of the bit-state transition which will indicate that the condition
has occurred.

3. Setthe Register Group Transition Filtersto the correct polarity to passthe bit-state tran-
sition to the Event Register.

4, Goto step 6.

5. Determine which conditions, as defined by their bit positions in the Register Group
Event Register, should cause the Summary Message to be set TRUE if they occur.

6. Set the correct bits in the Register Group Enable Register to generate the Summary
Message if the condition has been latched into the Register Group Event Register.

7. 1f the Summary Messageisabit in a Register Group that is not the Status Byte Register
go to step 1.

8. Set the correct bitsin the Service Request Enable Register for all Register Group Sum-
mary Messages selected in steps 1 through 6.
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Example BASIC Program to Set Up and Service an SRQ Interrupt

The following HP BASIC program was written for an HP 9000 Series 300
Controller and a Test Set. The program assumes that the Test Set is the only
instrument on the bus. The program sets up an interrupt from the Standard Event
Status Register Group, the Calibration Status Register Group, and the Hardware
Status Register #1 Group. For demonstration purposes the program is written to
stay in adummy loop waiting for an interrupt from the Test Set

10 OPTION BASE 1
20 COM/lo_names/INTEGER Inst_address,Std_event_reg,Calibration_reg
30 COM /lo_names/ INTEGER Hardwarel_reg,Srq_enab_reg,Status_byte,Event_reg
40 !
50 ! Defineinstrument address
60 Inst_address=714
70 !
80 PRINTER ISCRT
90 CLEAR SCREEN
100 !
110 ! Resetthe Test Set to bring it to aknown state
120 OUTPUT Inst_address;"* RST"
130 !
140 ! Clear the Test Set status reporting system
150 OUTPUT Inst_address;"*CLS"
160 !
170 ! Set up the desired interrupt conditionsin the Test Set:
180 !
190 ! 1) Standard Event Status Register Group
200 ! Event register conditions which will set the Summary Message

210 ! TRUEIf they occur:

220 ! Bit5: Command Error decimal value=2"5 = 32
230 ! Bit 4: Execution Error decimal value=2"4 =16
240 ! Bit 3: Device Dependent Error  decimal value=2"3=8
250 ! Bit2: Query Error decimal value=2"2=4

260 !

270 Std_event_reg=32+16+8+4

280 !

290 ! Set up the Standard Event Status Enable Register to generate the
300 ! Summary Message

310 !

320 OUTPUT Inst_address;"*ESE";Std_event_reg

330 !

340 ! 2) Calibration Status Register Group

350 ! Condition register conditions which will set the Summary Message

360 TRUE if they occur:
370 Bit 4: TX Auto-zero failed decimal value=2"4 =16
380 Bit 3: Voltmeter Self-cal failed decimal value=2"3=8

I
|
!
390 ! Bit2: Counter Self-cal failed decimal value=2"2=4
!
!
|

400 Bit 1: Sampler Self cal failed decimal value=2"1=2
410 Bit 0: Spec Anal Self-cal failled decima value=2"0=1
420 !

430 Cadlibration_reg=16+8+4+2+1

440 |

I
450 ! Set the Transition Filtersto allow only positive transitionsin
460 ! theassigned condition(s) to passto the Event Register

470 !

480 OUTPUT Inst_address;"STAT:CAL:PTR";Calibration_reg

490 OUTPUT Inst_address;"STAT:CAL:NTR 0"
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500

520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090

510 ! Set up the Calibration Status Register Group Enable Register to
I generate the Summary Message.
I
OUTPUT Inst_address;"STAT:CAL:ENAB";Calibration_reg
I
I The Calibration Status Register Group Summary Message is passed to
I the Status Byte Register through Bit 8 in the Questionable
I Data/Signal Register Group Condition Register. The Questionable
I Data/Signal Register Group must be configured to set its Summary
I Message TRUE if the Summary Message from the Calibration Status
I Register Group is TRUE. Therefore Bit 8 (28=256) in the Questionable
! Data/Signal Register Group Enable Register must be set HIGH.
I

OUTPUT Inst_address;"STAT:QUES:ENAB 256"

I
I 3) Hardware Status Register #1 Group

I Condition register conditions which will set the Summary Message
I TRUE if they occur:

I Bit5: Measurement limitsexceeded  decimal value =25 = 32

I Bit 4: Power-up Self-test failed  decimal value=2"4 =16

I Bit 3: Overpower protection tripped decimal value=2"3=8

|

Hardwarel_reg=32+ 16+8

!
I Set the Transition Filtersto allow only positive transitionsin
I the assigned condition(s) to pass to the Event Register

!

OUTPUT Inst_address;"STAT:HARD1:PTR";Hardwarel_reg
OUTPUT Inst_address;"STAT:HARDL:NTR 0"

!

I Set up the Hardware Status Register #1 Group Enable Register to
I generate the Summary Message.

I

OUTPUT Inst_address;"STAT:HARD1:ENAB";Hardwarel_reg

I

I 4) Set the correct Summary Message hit(s) in the Service Request

I Enable Register to generate a Service Request (SRQ) if the

I Summary Message(s) become TRUE.

I Bit 5= Standard Event Status Register Summary Message

! decimal value = 25 =32

I Bit 3= Questionable Data/Signal Register Group Summary Message
! decimal value=2"3=8

I Bit 0 = Hardware Status Register #1 Group Summary Message

! decimal value=2"0=1

I

Srq_enab_reg=32+8+1

OUTPUT Inst_address;"* SRE";Srq_enab_reg

!

I 5) Set up the Active Controller to respond to an SRQ interrupt:
I Call subprogram Check_interrupt if an SRQ condition exists on select
I code 7. Theinterrupt priority level is set to 15 (highest level).
|

CN INTR 7,15 CALL Srvice_interupt
|

! 6) Enable interrupts on select code 7:

I Theinterface mask is set to avalue of 2 which enables interrupts on
I the HP-IB bus when the SRQ line is asserted.

|

ENABLE INTR 7:2
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1100 !
1110 ! Start of the dummy loop:
1120 !
1130 LOOP
1140 DISP"I am sitting in adummy loop."
1150 END LOOP
1160 !
1170 END
1180 !
1190 Srvice_interupt:SUB Srvice_interupt
1200 !
1210 OPTION BASE 1
1220 COM /lo_names INTEGER Inst_address,Std_event_reg,Calibration_reg
1230 COM / lo_names/ INTEGER Hardwarel_reg,Srq_enab_reg,Status_byte,Event_reg
1240 !
1250 !Turn off interrupts while processing the current interrupt.
1260 OFFINTR7
1270 !
1280 !Conduct a SERIAL POLL to read the Status Byte and clear the SRQ:
1290 !
1300 Status byte=SPOLL (Inst_address)
1310 !
1320 ! Determine which Register Group(s) caused the interrupt. Since three
1330 ! were enabled, all three must be checked:
1340 !
1350 IF BIT(Status_byte,5) THEN GOSUB Srvice _std_evnt
1360 IF BIT(Status_byte,3) THEN GOSUB Srvice _calib
1370 IF BIT(Status_byte,0) THEN GOSUB Srvice_hardl
1380 !
1390 ! Re-enable the interrupt before leaving the service routine
1400 !
1410 ENABLEINTR7;2
1420 SUBEXIT
1430 !
1440 Srvice std evnt:!
1450 ! Thisroutine would determine which bit(s) in the Standard Event
1460 ! Status Register are TRUE, logic 1, and take appropriate action.
1470 ! NOTE: Read the Event Register to clear it. If the Event Register is
1480 ! not cleared it will NOT latch another event, thereby preventing
1490 ! the Test Set from generating another SRQ.
1500 !
1510 OUTPUT Inst_address;"*ESR?"
1520 ENTER Inst_address;Event_reg
1530 RETURN
1540 !
1550 Service caib:!
1560 I This routine would determine which bit(s) in the Calibration Status
1570 ! Register Group Event Register are TRUE, logic 1, and take
1580 I appropriate action.
1590 I NOTE: Read the Event Register to clear it. If the Event Register is
1600 I not cleared it will NOT latch another event from the Condition
1610 ! Register, thereby preventing the Test Set from generating another SRQ.
1620 !
1630 OUTPUT Inst_address;"STAT:CAL:EVEN?'
1640 ENTER Inst_address;Event_reg
1650 RETURN
1660
11670 Srvice_hardl:!
1680 ! Thisroutine would determine which bit(s) in the Hardware Status
1690 ! Register #1 Group Event Register are TRUE, logic 1, and take
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1700
1710
1720
1730

1740 !

1750
1760
1770
1780
1790

| appropriate action.

I NOTE: Read the Event Register to clear it. If the Event Register is

! not cleared it will NOT latch another event from the Condition

! Register, thereby preventing the Test Set from generating another SRQ.
1

OUTPUT Inst_address;"STAT:HARD1:EVEN?"
ENTER Inst_address;Event_reg

RETURN

1

'SUBEND
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I nstrument I nitialization

This section discusses the various methods available to the programmer to
initialize the Test Set to a known state.

With over 22 instruments utilizing greater than 25 screens containing hundreds of
fields which can be programmed through the HP-IB bus, a hard copy list of the
default condition for every field in every instrument screen would be
cumbersome. The recommended method of determining the default condition for
every field in aparticular instrument screen isto select the PRESET key, display
the instrument screen of interest and view the contents of the fields.

Apart from the individual instrumentsit isimportant, from a programmeatic
perspective, to know the default conditions of the 1/0 configuration of the Test Set
and how it may be affected by the various methods of initialization. Seven screens
are used to control the I/O configuration of the Test Set:

CONFIGURE screen

I/0 CONFIGURE screen

PRINT CONFIGURE screen

TESTS (Main Menu) screen

TESTS (Execution Conditions) screen
TESTS ( External Devices) screen
TESTS (Printer Setup) screen

The following sections discuss how the various methods of initialization affect
these seven screens as well as the Status Reporting Structure of the Test Set.
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Methods of I nitialization

Power-On Reset

There are six methods of initializing the Test Set:

Power On Reset

Front panel PRESET key

*RST |EEE 488.2 Common Command

Device Clear (DCL) HP-IB Bus Command
Selected Device Clear (SDC) HP-IB Bus Command
Interface Clear (IFC) HP-1B Bus Command

When the Test Set is initialized some fields are “restored” (put back to their
default state), some fields are “maintained” (kept at their current state or value),
and some fields are “initialized” (returned to their default value).

The following sections discuss the effects each of the six initialization methods
has on the Test Set.

The Power-On Reset is accomplished by applying or cycling AC/DC power to the
Test Set.

For the CONFIGURE, PRINT CONFIGURE, TESTS (Execution Conditions),
TESTS (Printer Setup) and 1/O CONFIGURE scretiise 28 lists the fields

which are restored/initialized when the Test Set AC/DC power is cycled. The
restored state or initialized value is listed below the field name. Fields which are
not listed are maintained at their current value, whatever that may happen to be.
All fields in the TESTS (Main Menu) screen and the TESTS (External Devices)
screen are maintained at their current state/value. The current state/value of the
maintained fields can be ascertained programmatically.
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Screen Fields Restor ed/I nitialized During Power-On Reset

Instrument Initialization

CONFIGURE
Screen Fields

PRINT
CONFIGURE
Screen Fields

TESTS

(Execution Conditions)
Screen Fields

TESTS
(Printer Setup)
Screen Fields

/10
CONFIGURE

RX/TX Cntl
Aut o/ PTT

Print Titlefield
is cleared.

Test output location:

Crt

Test output location:

Crt

Save/Recall
| nt er nal

RF Offset
o f

Results output:
All

Results output:
All

(Gen)-(Anl)
0. 000000

If Unit Under Test Fails:

Cont i nue

Range Hold
Auto All

Test Procedure run mode:

Cont i nuous

Notch Coupl
None

RF Display
Freq

RF Chan Std
M5 AMPS

User Def
Base Freq
800. 000000

Chan Space
30. 0000

(Gen)-(Anl)
45. 000000

RF Level
Offset O f

RF In/Out
0.0

Duplex Out
0.0

Antennaln
0.0
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The Power-On Reset condition in the Test Set was specifically designed to
configure theinstruments for manual testing of an FM radio. The Power-On Reset
default display screen isthe RX TEST screen. Other operational characteristics
are also affected by the Power-On Reset as follows:

» The Power-up self-test diagnostics are performed.

« The Contents of the SAVE/RECALL registers are not affected.

« All pending operations are aborted.

* Measurement triggering is set to TRIG:MODE:SETT FULL;RETR REP

« All Enable registers are cleared: Service Request, Standard Event, Communicate,
Hardware #1, Hardware #2, Operation, Calibration, Call Processing and Questionable
Data/Signal.

« All Negative Transition Filter registers are initialized to all zeros: Communicate,
Hardware #1, Hardware #2, Operation, Calibration, Call Processing and Questionable
Data/Signal.

« All Positive Transition Filter registers are initialized to all ones: Communicate,
Hardware #1, Hardware #2, Operation, Calibration, Call Processing and Questionable
Data/Signal.

* Any previously received Operation Complete command (*OPC) is cleared.

« Any previously received Operation Complete query command (*OPC?) is cleared.

» Calibration data is not affected.

« The HP-IB interface is reset (any pending Service Request is cleared.)

* The contents of the RAM memory are unaffected.

* The Test Set'’s display screen is in the UNLOCKED state.
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Front-panel PRESET Key

The Front-panel Reset is accomplished by pressing the PRESET key on the front
panel of the Test Set.

For the CONFIGURE, PRINT CONFIGURE, TESTS (Execution Conditions),
TESTS (Printer Setup) and 1/0 CONFIGURE screens, table 29 lists the fields
which are restored/initialized when the front-panel PRESET key is pressed. The
restored state or initialized value is listed below the field name. Fields which are
not listed are maintained at their current value, whatever that may happen to be.
All fieldsin the TESTS (Main Menu) screen and the TESTS (External Devices)
screen are maintained at their current state/value. The current state/value of the
maintained fields can be ascertained programmatically.
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Table 29

Screen Fields Restored/Initialized During Front Panel Reset

CONFIGURE
Screen Fields

PRINT
CONFIGURE
Screen Fields

TESTS
(Execution Conditions)
Screen Fields

TESTS
(Printer Setup)
Screen Fields

/1O
CONFIGUR
E

RX/TX Cntl
Aut o/ PTT

Print Title field
is cleared.

Test output location:
Crt

Test output location:

Crt

Save/Recall
| nt er nal

RF Offset
O f

Results output:
All

Results output:
All

(Gen)-(Anl)
0. 000000

If Unit Under Test Fails:
Cont i nue

Range Hold
Auto All

Test Procedure run mode:
Cont i nuous

Notch Coupl
None

RF Display
Freq

RF Chan Std
M5 AMPS

User Def
Base Freq
800. 000000

Chan Space
30. 0000

(Gen)-(Anl)
45. 000000

RF Level Offset
O f

RF In/Out
0.0

Duplex Out
0.0

Antenna ln
0.0
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The Front-panel Reset condition in the Test Set was specifically designed to
configure the instruments for manual testing of an FM radio. The Front-panel
Reset default display screenisthe RX TEST screen. Other operational
characteristics are also affected by the Front-panel Reset as follows:

« All pending operations are aborted.

* Measurement triggering is set to TRIGIMODE:SETT FULL;RETR REP.

* Any previously received Operation Complete command (*OPC) is cleared.

« Any previously received Operation Complete query command (*OPC?) is cleared.

* The Test Set'’s display screen is in the UNLOCKED state.

* The Power-up self-test diagnostics are not performed.

« The HP-IB interface is not reset (any pending Service Request is not cleared.)

* The Contents of the SAVE/RECALL registers are not affected.

» Calibration data is not affected.

« All Enable registers are unaffected: Service Request, Standard Event, Communicate,
Hardware #1, Hardware #2, Operation, Calibration, Call Processing and Questionable
Data/Signal.

« All Negative Transition Filter registers are unaffected: Communicate, Hardware #1,
Hardware #2, Operation, Calibration,Call Processing and Questionable Data/Signal.

« All Positive Transition Filter registers are unaffected: Communicate, Hardware #1,
Hardware #2, Operation, Calibration,Call Processing and Questionable Data/Signal.

« The contents of the RAM memory are unaffected.
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*RST |EEE 488.2 Common Command

The*RST Reset isaccomplished by sending the * RST Common Command to the
Test Set through the HP-IB bus.

For the CONFIGURE, PRINT CONFIGURE, TESTS (Execution Conditions),
TESTS (Printer Setup) and I/O CONFIGURE screens, table 30 lists the fields
which are restored/initialized when the * RST command is received. The restored
state or initialized value is listed below the field name. Fields which are not listed
are maintained at their current value, whatever that may happen to be. All fieldsin
the TESTS (Main Menu) screen and the TESTS (External Devices) screen are
maintained at their current state/value. The current state/value of the maintained
fields can be ascertained programmatically.
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Screen Fields Restored/I nitialized During *RST Reset

Instrument Initialization

CONFIGURE
Screen Fields

PRINT
CONFIGURE
Screen Fidlds

TESTS

(Execution Conditions)
Screen Fields

TESTS
(Printer Setup)
Screen Fields

/O
CONFIGURE

RX/TX Cntl
Aut o/ PTT

Print Title field
iscleared

Test output location:

Crt

Test output location:
Crt

Save/Recall
| nt er nal

RF Offset
o f

Results output:
All

Results output:
Al l

(Gen)-(Anl)
0. 000000

If Unit Under Test Fails:

Cont i nue

Range Hold
Auto All

Test Procedure run mode:

Cont i nuous

Notch Coupl
None

RF Display
Freq

RF Chan Std
M5 AMPS

User Def
Base Freq
800. 000000

Chan Space
30. 0000

(Gen)-(Anl)
45. 000000

RF Level Offset
O f

RF In/Out
0.0

Duplex Out
0.0

Antennaln
0.0
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The*RST Reset condition in the Test Set was specifically designed to configure
the instruments for manual testing of an FM radio. The *RST Reset default
display screenisthe RX TEST screen. Other operational characteristics are also
affected by the *RST reset asfollows:

« All pending operations are aborted.

* Measurement triggering is set to TRIG:IMODE:SETT FULL;RETR REP.

e Any previously received Operation Complete command (*OPC) is cleared.

« Any previously received Operation Complete query command (*OPC?) is cleared.

* The Test Set'’s display screen is in the UNLOCKED state.

* The Power-up self-test diagnostics are not performed.

« The Contents of the SAVE/RECALL registers are not affected.

» Calibration data is not affected.

« The HP-IB interface is not reset (any pending Service Request is not cleared).

« All Enable registers are unaffected: Service Request, Standard Event, Communicate,
Hardware #1, Hardware #2, Operation, Calibration,Call Processing and Questionable
Data/Signal.

« All Negative Transition Filter registers are unaffected: Communicate, Hardware #1,
Hardware #2, Operation, Calibration,Call Processing and Questionable Data/Signal.

« All Positive Transition Filter registers are unaffected: Communicate, Hardware #1,
Hardware #2, Operation, Calibration,Call Processing and Questionable Data/Signal.

* The contents of the RAM memory are unaffected.

« The contents of the Output Queue are unaffected.

« The contents of the Error Queue are unaffected.
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Device Clear (DCL) HP-1B Bus Command

The Device Clear (DCL) Reset is accomplished by sending the DCL message to
the Test Set through the HP-1B bus.

The DCL command clears the Input Buffer and Output Queue, clears any
commands in process, putsthe Test Set into the Operation Complete idle state,
and preparesthe Test Set to receive new commands. The DCL bus command does
not change any settings or stored data (except as noted previously), interrupt front
panel /O, interrupt any Test Set operation in progress (except as noted
previously), or change the contents of the Status Byte Register (other than
clearing the MAV bit as a consequence of clearing the Output Queue).

The DCL bus command has no effect on the I/0 CONFIGURE, CONFIGURE,
PRINT CONFIGURE, or TESTS (Main Menu, Execution Conditions, External
Devices, Printer Setup) screens.

Other operational characteristics are also affected by the DCL bus command as
follows:

e The Power-up self-test diagnostics are not performed.

e The HP-IB interface is not reset (any pending Service Request is not cleared)
« Measurement triggering is not affected.

+ Calibration data is not affected.

e The Contents of the SAVE/RECALL registers are not affected.

< All Enable registers are unaffected: Service Request, Standard Event, Hardware #1,
Hardware #2, Operation, Calibration,Call Processing and Questionable Data/Signal.

« All Negative Transition Filter registers are unaffected: Hardware #1, Hardware #2, Op-
eration, Calibration,Call Processing and Questionable Data/Signal.

« All Positive Transition Filter registers are unaffected: Hardware #1, Hardware #2, Op-
eration, Calibration,Call Processing and Questionable Data/Signal.

e The contents of the RAM memory are unaffected.
* The contents of the Error Queue are unaffected.

e The state of the Test Set’s display screen is unaffected.
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Selected Device Clear (SDC) HP-1B Bus Command

The Selected Device Clear (SDC) Reset is accomplished by sending the SDC
message to the Test Set through HP-IB. The Test Set responds to the Selected
Device Clear (SDC) and the Device Clear (DCL) bus commands equally. Refer to
the " Device Clear (DCL) HP-1B Bus Command" on page 315 for a description of
the effects of the SDC Reset.
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Interface Clear (IFC) HP-1B Bus Command

The Interface Clear (IFC) Reset is accomplished by having the Active Controller
send the ABORT message to the HP-IB bus (ABORT message = |FC bus control
line TRUE for 100 ms).

The IFC bus command unconditionally terminates all HP-1B bus activity and the
Test Set is unaddressed.

The IFC bus command has no effect on the I/O CONFIGURE, CONFIGURE,
PRINT CONFIGURE, or TESTS (Main Menu, Execution Conditions, External
Devices, Printer Setup) screens.

Other operational characteristics are also affected by the IFC bus command as
follows:

The Power-up self-test diagnostics are not performed.

The HP-IB interface is not reset (any pending Service Request is not cleared).
The Contents of the SAVE/RECALL registers are not affected.

Measurement triggering is not affected.

Calibration data is not affected .

All Enable registers are unaffected: Service Request, Standard Event, Hardware #1,
Hardware #2, Operation, Calibration,Call Processing and Questionable Data/Signal.

All Negative Transition Filter registers are unaffected: Hardware #1, Hardware #2, Op-
eration, Calibration,Call Processing and Questionable Data/Signa.l

All Positive Transition Filter registers are unaffected: Hardware #1, Hardware #2, Op-
eration, Calibration,Call Processing and Questionable Data/Signal.

The contents of the RAM memory are unaffected.
The contents of the Error Queue are unaffected.
The contents of the Output Queue are unaffected.

The state of the Test Set display screen is not affected
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Passing Control

Communications on the HP-IB bus are accomplished according to a precisely
defined set of rules (IEEE 488.1 and 488.2 Standards). Communication (data
transfer) is accomplished by designating one device to be atalker (source of data
or commands) and designating one or more devices to be listeners (receivers of
dataor commands). The device on the bus responsible for designating talkers and
listenersisthe Controller.

The structure of the HP-1B bus allows for more than one Controller to be
connected to the bus at the same time. As a means of ensuring that orderly
communications can be established on power-up or when communications have
failed, the rules state that only one Controller can unconditionally demand control
of the bus (through the IFC line). This controller isreferred to as the System
Controller. There can be only one System Controller connected to the bus at any
time.

As ameans of ensuring orderly communications in environments where more
than one controller is connected to the bus, the rules state that only one Controller
can be actively addressing talkers and listeners at any given time. Thisdeviceis
referred to as the Active Controller. The System Controller isthe default Active
Controller on power-up or after abus reset. Controllers which are not the Active
Controller are referred to as Non-Active Controllers. The Active Controller can
pass control of device addressing to one of the Non-Active Controllers.
Additionally, Non-Active Controllers can request control from the Active
Controller.

The process by which the Active Controller passes device addressing
responsibility to a Non-Active Controller is referred to as Passing Control. The
Active Controller must first address the prospective new Active Controller to
Talk, after which it sends the Take Control Talker (TCT) message across the bus.
If the other Controller accepts the message it assumes therole of Active
Controller and the previous Active Controller becomes a Non-Active Controller.

The Test Set has bus control capability (Active/Non-Active Controller). Additionally the
Test Set can be also be configured as the System Controller. By definition then, the Test
Set has the capability to demand control, pass control, accept control, and request control
of the bus depending upon its configuration, its current operating mode, and the system
configuration. Many possibilities for passing control among several controllers on the
same bus exist. Attempting to identify all the possible techniques of passing control in
such a system is beyond the scope of this document (refer to the |EEE 488.1 and 488.2
Standards for additional information).
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Configuringthe Test Set asthe System Controller

To configure the Test Set as a System Controller, select the /0 CONFIGURE
screen, position the cursor to the Mode field using the Cursor Control knaob,
highlight the Mode field by pushing the Rotary Knob, select Cont r ol from the
Choi ces menu. As a consequence of setting the Test Set to be the System
Controller it will also become the Active Controller. The letter C appearsin the
upper-right corner of the display to indicate that the Test Set is now the Active
Controller.

If the Test Setisthe only controller on the busit must be configured asthe System
Controller. If the Test Set isnot the only controller on the bus, then whether or not
it is configured as the System Controller would depend upon three issues:

1. whether or not other controllers have System Controller capability

2. which controller will be the Active Controller upon power-up

3. which Controller will be monitoring the busto determine if communications have
failed (only the System Controller can unconditionally demand control of the bus and
reset it to aknown state using the IFC line)

Ensure that only one Controller connected to the busis configured as the System
Controller or bus conflicts will occur.

When Active Controller Capability is Required

The Test Set must be the Active Controller on the bus under the following
conditions:

1. whenever the Test Set needs to control any device connected to the HP-1B bus, such as
an external disk drive, an external printer, or an external instrument

2. whenever a screen image is printed to an external HP-1B printer

3. Whenever aninstrument configuration is saved or recalled from an external HP-1B disk
drive

4. Whenever running any HP 11807 Radio Test Software package which uses an external
HP-1B device such as adisk drive, a printer, or an instrument

5. Whenever running any IBASIC program which uses an external HP-1B device such as
adisk drive, aprinter, or an instrument
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Passing Control tothe Test Set

Control is passed to the Test Set when it is addressed to TALK and then receives
the Take Control Talker (TCT) command. The programming or controller
command which implements the pass control protocol as outlined in the IEEE
488.1 and 488.2 Standards s language/controller specific. Refer to the appropriate
language/controller documentation for specific implementations.

Before passing control to the Test Set the Active Controller should send the Test
Set the address to use when passing control back. Thisis accomplished using the
*PCB Common Command. The * PCB command tells the Test Set which address
should be used when passing control back to another bus controller. Before
passing bus control to the Test Set, the currently active controller can use the
*PCB command to tell the Test Set whereto send the Take Control (TCT)
command when the Test Set isready to give up active control of the bus. The
command is followed by a number which contains the bus address of the device
that should become the next active controller. The number must round to an
integer in the range 0 to 30 decimal. The command may be followed by two
numbers. The first will be used as the primary address, the second as the
secondary address of the next active controller.
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Passing Control Back to Another Controller

The Test Set has two methods of passing control back to another controller:
1) automatically and 2) using the IBASIC PASS CONTROL command from an
IBASIC program. The two methods are described in the following sections.

Passing Control Back Automatically

The Test Set will automatically pass control back to the controller whose address
was specified in the * PCB Common Command or to a default address of O
(decimal) if no *PCB command was received. Control will automatically be
passed under the following conditions:

Test Set isthe Active Controller and an IBASIC Program is Running
¢ The IBASIC program running in the Test Set is PAUSED.

e The IBASIC program running in the Test Set finishes executing.
e An IBASIC RESET occurs while the IBASIC program is running.

« Control is passed back immediately if the System Controller executes a bus reset (IFC).
Test Set isthe Active Controller and no IBASIC Program is Running

« Control will be passed back within 10 seconds of receiving bus control if no controller
commands are executed (such as printing a screen image to an HP-IB printer or saving/
recalling an instrument configuration from an HP-IB disk drive).

« Control is passed back immediately if the System Controller executes a bus reset (IFC).

« Control is passed back at the completion of a controller command (such as printing a
screen image to an HP-IB printer or saving/recalling an instrument configuration from
an HP-IB disk drive).

Passing Control Back Using IBASIC PASS CONTROL Command

The Test Set will pass control back to another Controller when the IBASIC PASS
CONTROL command isissued while an IBASIC program is running on the built-
in IBASIC Controller. Refer to the HP Instrument BASIC User's Handboiuk a
complete description of the IBASIC PASS CONTROL command.
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Requesting Control using IBASIC

The Test Set has the capability to request control of the bus from the Active

Controller from arunning IBASIC program using the IBASIC command

EXECUTE ("REQUEST_CONTROL"). When the EXECUTE
("REQUEST_CONTROL") command is executed from arunning IBASIC

program, the Request Control bit, bit 1, of the Test Set’s Standard Event Status
Register is set to the TRUE, logic 1, condition. The Active Controller detects the
request in the Test Set's Standard Event Status Register either as a result of an
SRQ indication by the Test Set or by some polling routine which periodically
checks bit 1 of the Standard Event Status Register of all potential controllers on
the bus. The Active Controller would then send the Test Set the address to which
the Test Set is to later pass control using the *PCB Common Command. The
Active Controller would then pass control to the Test Set.

Pass Control Examples

The following examples illustrate how pass control could be implemented in two
of the common Test Set operating configurations:

1. Test Set controlled by an external controller, and

2. Test Set running an IBASIC program with an external Controller connected to HP-1B
bus.

Passing Control Whilethe Test Set is Controlled by an External Controller

This example illustrates passing control between the Test Set and an external
controller while the Test Set is being controlled by the external controller. In this
mode the Test Set is NOT configured as the System Controller. Generally
speaking, in this mode of operation the Test Set is considered just another device
on the HP-IB bus and its Controller capabilities are not used. However, it may be
desirable, under certain conditions, to print a Test Set screen to the HP-IB printer
for documentation or program debugging purposes. With manual intervention it is
possible to have the Active Controller pass control to the Test Set, have the
operator select and print the desired screen, and then pass control back to the
formerly Active Controller. The following steps outline a procedure for
accomplishing this task. The example is based upon having an HP 9000 Series
300 Workstation as the external controller connected to the Test Set through the
HP-IB bus. Further, it assumes that the HP-IB interface in the HP 9000 Controller
is set to the default select code of 7 and address of 21.
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If aprogram is running on the HP 9000 Workstation, PAUSE the program.
. Put the Test Set in local mode (pressthe LOCAL key on the front panel).

. Configure the Test Set to print to the HP-IB printer using the PRINT CONFIGURE
screen.
. Configure the Test Set to display the screen to be printed.
. From the keyboard of the HP 9000 Workstation type in and execute the following
command:

OUTPUT 714;"*PCB 21"

This command tells the Test Set the address of the Controller to pass control back to.

. From the keyboard of the HP 9000 Workstation type in and execute the following
command:
PASS CONTROL 714

This command passes control to the Test Set.
. Put the Test Set inlocal mode (pressthe LOCAL key on the front panel).
. Press SHIFT , then TESTS on the front panel of the Test Set to print the screen.

9. After the Test Set finishes printing the screen it will automatically pass control back to

the HP 9000 Workstation.
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Passing Control Between an External Controller and the Test Set with an IBASIC
Program Running

The following example program illustrates the passing of control between an
external Controller and the Test Set while an IBASIC program is running in the
Test Set. The exampleis based upon having an HP 9000 Series 300 Workstation
asthe external controller connected to the Test Set through the HP-IB bus.
Further, it is based on the assumption that the HP-IB interface in the HP 9000
Controller is set to the default select code of 7 and address of 21. In this example,
the Test Set isNOT configured as the System Controller. This exampleillustrates
the situation where the External Controller would perform the functions listed
below.

1. Sendscommandsto the Test Set to cause a program to be loaded off of aMemory Card
which is in the Test Set’s front panel Memory Card slot.

2. Sends commands to the Test Set to run the program just loaded.

3. Passes control to the Test Set and then does other work while the Test Set is making
measurements.

When the Test Set is finished making measurements and has data available for the
External Controller, it passes control back to the External Controller.

4. The External Controller then requests the data from the Test Set.
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The following program would run in the External Controller:

10

20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300

COM / Hpi b_nanes/ | NTEGER I nternal _hpib,Inst_address,Cntrl_state
COM /Cntrl _nanmes/ Ext_cntrl _addrs,Int_cntrl _addrs

COM /1 o_nanes/ | NTEGER Printer_addrs, Pw _suply_addrs

COM /1 o_val ues/ REAL Meas_power, Prog_st at e$[ 80], Prog_nane$[ 50]
COM / Reg_val s/ | NTEGER St at us_byt e, St devnt _reg_val

I

I nt er nal _hpi b=7

Ext _cntrl _addrs=14

Int_cntrl _addrs=21

Printer addrs=1

Pwr _suply_addr s=26

I nst _address=(1nternal _hpi b*100) +Ext _cntrl _addrs
Prog_nanme$="PASCTLEX: | NTERNAL, 4"

I

PRINTER I'S CRT
!

I Set the Controller up to respond to an SRQ from Test Set

I The interrupt is generated by the Request Control bit in the Test Set

ON I NTR I nternal _hpib CALL Pass_control

ENABLE | NTR I nt ernal _hpib; 2

!

I Bring Test Set to known state.

QUTPUT | nst _address; " *RST"

!

I Set the Test Set to cause SRQ interrupt on Request Control
QUTPUT | nst _address;"*CLS"

QUTPUT | nst _address; "*ESE 2"

QUTPUT | nst _address; "*SRE 32"

!

I Load the desired programinto the Test Set from Menory Card

305 OUTPUT Inst_address;"DISP TIB” ! Display the IBASIC screen

310
320
330
340
350
360
370
380
390
400
410
420
430

OUTPUT Inst_address;"PROG:EXEC 'DISP ""&"Loading program."&""""
OUTPUT Inst_address;"PROG:EXEC 'GET ""&Prog_name$&"""
OUTPUT Inst_address;"PROG:EXEC 'DISP ""'&™'&"""
!
! Run the program in the Test Set
OUTPUT Inst_address;"PROG:EXEC 'RUN™
!
REPEAT
STATUS Internal_hpib,3;Cntrl_state
DISP "WAITING TO PASS CONTROL TO THE Test Set."
UNTIL NOT BIT(Cntrl_state,6)
I

REPEAT
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440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810

STATUS Internal _hpib, 3;Cntrl _state

DI SP "WAI TI NG FOR CONTRCOL BACK FROM THE Test Set"
UNTIL BIT(Cntrl _state, 6)
I

| Data is ready in the Test Set
QUTPUT | nst _addr ess; " PROG NUVMB? Meas_power "
ENTER | nst _addr ess; Meas_power
PRI NT "Measured power = "; Meas_power
!
DI SP "Program finished."
END
!
SUB Pass_contr ol
|
COM / Hpi b_nanes/ | NTEGER I nternal _hpib, Inst_address,Cntrl_state
COM /Cntrl _nanmes/ Ext_cntrl _addrs,Int_cntrl _addrs
COM /1 o_nanes/ | NTEGER Printer_addrs, Pw _suply_addrs
COM /1 o_val ues/ REAL Meas_power, Prog_st at e$[ 80], Prog_nane$[ 50]
COM / Reg_val s/ | NTEGER St at us_byt e, St devnt _reg_val
!
OFF INTR I nternal _hpib
St at us_byt e=SPCOLL( | nst _addr ess)
I F NOT BI T(Status_byte,5) THEN
PRI NT "SRQ for unknown reason. Status Byte = "; Status_byte
STOP
END | F
!
I Tell Test Set where to pass control back to
QUTPUT | nst_address; "*PCB";Int_cntrl _addrs
!
I Put Test Set in LOCAL node so front panel keys function
LOCAL | nst_address
!
PASS CONTRCOL | nst_address
!
ENABLE | NTR I nternal _hpib; 2
I

SUBEND
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The following IBASIC program would be loaded off the Memory Card and run in the Test Set:

10 COM / Hpi b_nanes/ | NTEGER | nternal _hpi b, External _hpib
20 COM /Cntrl _nanes/ Ext_cntrl _addrs, Int_cntrl _addrs

30 COM /1 o_names/ | NTEGER Printer_addrs, Pw _suply_addrs
40 COM /1 o_val ues/ REAL Meas_power

50 !

60 I nt er nal _hpi b=800

70 Ext er nal _hpi b=700

80 Ext _cntrl _addrs=21

90 Int_cntrl_addrs=14

100 Printer_addrs=1

110 Pwr _supl y_addr s=26

120 !

130 QUTPUT | nt er nal _hpi b; "*RST"

140 CLEAR SCREEN

150 PRI NTER | S CRT

160 !

170 EXECUTE (" REQUEST_CONTROL")

180 !

190 Try_agai n: !

200 ON ERROR GOTO Not _actve_cntrl

210 DI SP "WAI TI NG TO GET CONTROL"

220 QUTPUT External _hpib;"" !'lf QOUTPUT successful then Active Controller
230 '1f QUTPUT not successful then not Active Controller
240 DI SP "TEST SET NOW ACTI VE CONTROLLER. "

250 CALL Start_program

260 !

270 Pass_back: !

280 DI SP " PASSI NG CONTROL BACK"

290 IControl is passed back automatically when the program stops
300 IControl is passed back to address specified by *PCB comuand
310 DI SP " PROGRAM FI NI SHED"

320 STOP

330 !

340 Not _actve_cntrl: !

350 OFF ERROR

360 DI SP " CHECKI NG FOR ERROR'

370 | F ERRN=173 THEN

380 GOTO Try_again

390 ELSE

400 PRI NT "ERROR ="; ERRN

410 STOP

420 END | F

430 !

440 END

450 !

460 SUB Start_program

470 !

480 COM / Hpi b_narmes/ | NTEGER | nternal _hpi b, External _hpib
490 COM /Cntrl _nanes/ Ext _cntrl _addrs,Int_cntrl_addrs
500 COM /1 o_names/ | NTEGER Printer_addrs, Pw _suply_addrs
510 COM /1 o_val ues/ REAL Meas_power

520 !

530 PRI NT " SETTI NG PONER SUPPLY"

540 QUTPUT Ext er nal _hpi b+Pw _suply_addrs; "I MAX 8; | SET 5"
550 QUTPUT Ext ernal _hpi b+Pw _suply_addrs; "VMAX 15; VSET 13. 2"
560 !

570 PRI NT " SETTI NG UP | NTERNAL | NSTRUVENTS"

580 QUTPUT I nt ernal _hpi b; "RFG FREQ 850. 030 M+z; AMPL -40 dBnt
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590 QUTPUT | nternal _hpi b; "AFGL: FREQ 3 KHZ; DEST ' FM ; FM 3 KHzZ"

600 QUTPUT | nt ernal _hpi b; "DI SP TX; MEAS: RFR: PO/NP"

610 ENTER | nt er nal _hpi b; Meas_power

620 !

630 QUTPUT Ext ernal _hpi b+Printer_addrs; " Measured power = "; Meas_power
640 !

650 QUTPUT Ext er nal _hpi b+Pw _supl y_addrs; " VSET 0"

660 !

670 SUBEND
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NOTE:

Memory Cards/M ass Storage

This chapter contains information about using the mass storage devices available in the

Test Set for storing and retrieving program and data files. Access to the mass storage

devicesin the Test Set was designed primarily for the built-in IBASIC Controller. The

Test Set’s mass storage devices are not directly accessible by an external controller. The
programming examples used in this chapter apply only to the Test Set'’s built-in IBASIC
Controller.

Indirect access to the Test Set’'s mass storage devices is available through the
PROGram:EXECute command. Refer to S&ndard Commands for Programmable
Instruments (SCPI) for generic information on the PROGram:EXECute command.

The IBASIC programming examples are provided to assist the programmer in
understanding the use of the Test Set’s mass storage devices. They are not
intended to be a comprehensive description of the IBASIC mass storage
commands and procedures. For detailed information on IBASIC commands,
refer to theHP Instrument BASIC User's Handbook

329



Chapter 6, Memory Cards/Mass Storage
Default File System

Default File System

Default File System

The Test Set’s default file system is the Logical Interchange Format (LIF)

System. The LIF file system is used by Hewlett-Packard BASIC on the HP 9000
Series 200/300 Workstations. SadF File Naming Conventions' on page 342 for

further information on the LIF file system. This implies that the Test Set expect a
LIF formatted media for operations as shown in table 37, Stored Program Code
File Types on page 346. The Test Set’s file system supports both LIF and DOS.
The media format (DOS or LIF) is determined automatically by the Test Set’s file
system when the mass storage device is first accessed and the appropriate format
is used from then on for mass storage operations.

Table 31 Test Set Default File System

Activity Default File System

Manual front-panel operations LIF
SAVE/RECALL register access

c. TESTS Subsystem file access
d. Signaling Decoder NMT file access

IBASIC mass storage operations LIF is default, DOSis aso LIF
supported
HP-1B commands for LIF

SAVE/RECALL register access

e. TESTS Subsystem file access
f. Signaling Decoder NMT file access

TESTS Subsystem LIF
Procedure files

g. Library files
h. Codefiles
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M ass Storage Device Overview

Asshown in figure 19 on page 332, the Test Set has both internal and external mass
storage devices. There are five types of mass storage devicesin the Test Set:

e On-board random-access memory disk (RAM disk) located on the Test Set’s internal
memory board

e On-board read-only memory disk (ROM disk) located on the Test Set’s internal
memory board

« External disk drives connected to the Test Set’'s external HP-IB

« Internal static random access memory (SRAM) cards which are inserted into the Test
Set’s front-panel Memory Card slot

* Internal read-only memory (ROM) cards (also called One-Time Programmable or OTP
cards) which are inserted into the Test Set'’s front-panel Memory Card slot

NOTE:

The hardware for reading-from and writing-to memory cards is located internal to the Test Set.
Therefore, the static random access memory (SRAM) cards and the read only memory (ROM)
cards are considered internal to the Test Set even thought the physical media must be inserted
into the Test Set’s front-panel Memory Card slot.
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Programs and data can be retrieved from any of these mass storage devices.
Programs and data can only be stored to RAM disk, external disk, or SRAM card
mass storage devices. The IBASIC file system supports both the LIF
(Hewlett-Packard'’s Logical Interchange Format) file system and the MS-DOS
(Microsoft Disk Operating System) file system.

The following paragraphs provide an overview of the five types of mass storage
devices.

Table 32 RAM Disk Mass Storage Overview
Mass M ass Storage . . Mass Storage Volume Media Suppprted
Storage Tvpe Physical L ocation Specifier Tvpe File
Name yp yp System(s)
RAM Disk | Non-volatile Test Set’s internal | ":MEMORY,0,unit number" | N/A LIF, DOS
random access| memory board unit number =0, 1, 2, or 3
memory default =0
Typical Uses

e Temporary program and data storage
« Temporary Save/Recall register storage

Comments

« Easily overwritten or erased

* Not recommended for permanent program or data storage

e Unit 1 can be overwritten by the COPY_PL utility program (ROM Disk)
« Units 2 and 3 are not overwritten by any ROM Disk utility program
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Typical Uses
Table 33 ROM Disk Mass Storage Overview
Mass . . .
M ass Storage Physical Mass Storage Media Supported File
Storage . A
Type L ocation Volume Specifier Type System(s)
Name
ROM Disk Read-only Test Set "MEMORY,0,4" N/A LIF
memory internal
memory board

« Permanent storage of factory supplied utility programs

« Permanent storage of factory supplied diagnostic programs
Comments

* Non-erasable

* Not available for user program or data storage

* Not available for Save/Recall register storage
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Table34 External Disk M ass Storage Overview
Mass Mass . Supported
Storage Storage I_PQZ;;:(?; Mass Ségzﬁc?;/OI ume Media Type File
Name Type System(s)
External | HP-IB Hard | Connected to "L 7xx,n" Hard disk = NA | LIF, DOS
Disk disk drive Test Set’s xx = device address (0-30)| Floppy disk
HP-1B external HP-IB | n = unit number (range 3.5-in DS Disk
Floppy disk device dependent)
drive
Typical Uses

e Permanent program and data storage

« Permanent Save/Recall register storage
Comments

« High capacity (device dependent)

« Slowest access time of Test Set's mass storage devices
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Table 35 SRAM Card Mass Storage Overview
M ass Phvsical M ass Storage Supported
Storage Mass Storage Type Lo?:/ation Volume Media Type File
Name Specifier System(s)
SRAM Static Random-Access| Plugs into "INTERNAL,4" EPSON SRAM | LIF, DOS
Memory Memory Card Memory Memory Card
Card Card slot on
front panel
of Test Set

Typical Uses

e Semi-permanent program and data storage

e Semi-permanent Save/Recall register storage

Comments

* Low capacity

« Contents retained by on-card lithium battery

« Contents lost if on-card battery removed while card not in Test Set Memory Card slot

 Recommended as primary mass storage device for program and data storage

Typical Uses
Table 36 ROM Card Mass Storage Overview
Mass Mass Phvsical Mass Storage Supported
Storage Storage Loé/ation Volume Media Type File

Name Type Specifier System(s)
ROM or Read-only Plugs into "INTERNAL,4" EPSON ROM LIF
OTP Memory Memory Card Memory Card
Memory Card slot on front
Card panel of Test

Set

« Permanent storage of factory supplied application programs
e Permanent storage of factory supplied utility programs

« Permanent storage of factory supplied diagnostic programs
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Comments
* Non-erasable
« Not available for user program or data storage

« Not available for Save/Recall register storage
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Default M ass Storage L ocations

Built-in IBASIC Controller

The default mass storage location for the built-in IBASIC Controller is the front
panel memory card slot (mass storage volume specifier ":INTERNAL ,4") after
any of the following conditions:

s power-up
e initializing RAM with the SERVICE screenRAM | ni ti al i ze function

The mass storage location for the built-in IBASIC Controller can be changed
using the MASS STORAGE IS command. Refer to the HP Instrument BASIC
Users Handbook for further information on the MASS STORAGE IS command.

Save/Recall Registers

The default mass storage location for the Save/Recall registers is the Test Set’s
internal RAM (no mass storage volume specifier) after any of the following
conditions:

* power-up

e initializing RAM with the SERVICE screenRAM | ni ti al i ze function
* resetting the Test Set using the front-panel PRESET key

» resetting the Test Set using the *RST HP-IB Common Command

The mass storage |ocation for Save/Recall registers can be changed using the
Save/ Recal | fieldinthe I/O CONFIGURE screen. The default mass storage
volume specifiers for the Save/Recall register mass storage locations are as
follows:

« Internal selection - (no mass storage volume specifier, registers are saved to allocated
RAM space)

» Card selection (not changeable) - ":INTERNAL,4"
* RAM selection (not changeable) - :MEMORY,0,0"

» Disk selection - th&xt er nal Di sk Speci fi cati on field in the TESTS
(External Devices) screen.
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TESTS Subsystem
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The default mass storage volume specifier for the external disk drive is set using
theExt ernal Di sk Specification fieldinthe TESTS (Externa Devices)
screen.

The default mass storage location for the TESTS Subsystem is set using the

Sel ect Procedure Location: field onthe TESTS (Main Menu) screen. The
default mass storage volume specifiers for the TESTS Subsystem mass storage
locations are as follows:

« Card selection (not changeable) - ":INTERNAL,4"
* ROM selection (not changeable) - "MEMORY,0,4"
* RAM selection (not changeable) - :MEMORY,0,0"

» Disk selection - th&xt er nal Di sk Speci fi cati on field in the TESTS
(External Devices) screen.

Selecting the M ass Storage L ocation

The IBASIC mass storage location is selected using the IBASIC Mass Storage |s
command. The mass storage volume specifier for the desired mass storage
location is appended to the Mass Storage Is command. Refer to the HP Instrument
BASIC User’'s Handbodlor further information regarding the Mass Storage |s
command.

For example, to change the default mass storage location to RAM Disk unit 2,
execute the following command:

Mass Storage Is":MEMORY ,0,2"

The Mass Storage Is command is keyboard and program executable; however,
any changes made are lost when the Test Set isturned off or when the SERVICE
screen’sRAM | ni ti al i ze function is executed.
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M ass Storage Access

Program and data files stored on the Test Set’s various mass storage locations can
be selectively accessed from the following screens:

The TESTS (IBASIC Controller) screen.

Any type of file can be accessed from this screen, either through an IBASIC program
or the IBASIC command line.

The TESTS (Main Menu) screen using el ect Procedure Locati on: and
Sel ect Procedure Fil enane: fields.

Only procedure files shipped with HP 11807 software or procedure files created using
the TESTS (Save/Delete Procedure) screen of the TESTS Subsystem can be accessed
using these fields. When created, procedure file names are prefixed with a lower case
p (pFM_TEST).

A correspondingode file - prefixed with a lower case(cFM_TEST) on the - must
reside on the same media for the procedure to work. Refer to the TESTS screen
description in the User’s Guide for further information on the TESTS Subsystem.

The TESTS (Save/Delete Procedure) screen usinBghect Procedure
Location: andEnter Procedure Fil enane: fields.

This screen is used to create “procedure” files. When created, procedure file names are
prefixed with a lower cage (pFM_TEST).

The Signaling Decoder screen in NMT mode.

Only user-written NMT tests can be accessed from this screen. NMT test files must be
saved with a lower caseprefix (hNNMT_1) on the Test Set.

Save/Recall register files, stored on the Test Set’s various mass storage locations,
can be accessed using the front-panel SAVE and RECALL keys.
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DOSand LIF File System Considerations

Program and data files can be stored and retrieved from IBASIC using either the
DOSor LIF file system. The mediaformat (DOS or LIF) is determined
automatically by the IBASIC file system when the mass storage device is first
accessed, and the appropriate format is used from then on. DOS and LIF use
different file naming conventions. In addition, the Test Set uses certain file
naming conventions which are unique to the Test Set. Unexpected file operation
can occur if proper consideration is not given to the file naming conventions.
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File Naming Conventions

LIF File Naming Conventions

The LIF file system is used by Hewlett-Packard BASIC on the HP 9000

Series 200/300 Workstations. It isaflat file system, which means that it has no
subdirectories. The LIF file system allows up to 10-character file nameswhich are
case sensitive. The LIF file system preserves the use of uppercase and lowercase
charactersfor file storage and retrieval. For example, the file names Filel, FILEL,
filel and FiLel could represent different files. LIF files cannot start with a space,
and any file name longer than 10 charactersis considered an error.

NOTE: The Test Set’s file system does not support the HFS (hierarchical file system) used with HP
BASIC. Therefore, no directory path information can be used during mass storage
operations with LIF files.

DOS File Naming Conventions

The DOS file system is used on IBM compatible personal computers. The DOS
file system is hierarchical, which means it supports subdirectories. The DOSfile
system allows up to 8-character file names with an optiona extension of upto 3
characters. The file name is separated from the extension (if it exists) with a
period (.). DOS file names are case independent. The characters are stored as
upper case ASCII in the DOS directory but the files may be referenced without
regard to case. The DOS file system always converts any lowercase characters to
uppercase when files are stored. For example, the file names Filel , FILEL , filel
and FiLel all represent the single DOSfile FILEL .

The period (.) may appear in the name but only to separate the file name from the
extension. The period is not considered part of the file name itself. If the name
portion of a DOS file name is longer than 8 characters, it is truncated to 8
characters and no error is generated. Similarly, if the extension is longer than 3
characters, it istruncated to 3 characters and no error is given.
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Test Set File Naming Conventions
The Test Set’'s TESTS Subsystem uses the following file naming conventions:

« Thec prefix is used to indicate a code file and is automatically prefixed onto the file
name when the program code file is stored for use by the TESTS sushsystem.

« Thep prefix is used to indicate a procedure file and is prefixed onto the file name when
the file is stored by the TESTS Subsystem

« Thel prefix is used to indicate a library file and is prefixed onto the file name when the
file is created by the Program Development System for use with the TESTS Subsystem

The Test Set’s Save/Recall register subsystem uses the following file naming
convention:

The_ prefix is used to indicate a stored Save/Recall register file and is prefixed
onto the file name when the file is created .

The Test Set’s Signaling Decoder in NMT mode uses the following file naming
convention:

The n prefix isused to indicate a stored NMT file and is prefixed onto the file name when
thefileis created .

Test Set File Entry Field Width

The TESTS Subsystem and the Save/Recall register subsystem have fields into
which the operator enters a file name. These fields are used by the operator to
enter the name of a file to be stored or loaded. The files accessed by these fields
have a one-character prefix of c, p, I, or _. The width of these fields is 9
characters. The prefix character + 9 characters = 10 characters, which conforms to
the LIF file system’s naming convention. Consequently these fields will hold a

file name which is longer than the 8 characters allowed by the DOS file system.
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Potential File Name Conflicts

Unexpected file operation can occur if proper consideration is not given to the
different file system naming conventions and the Test Set file entry field width.

« Afull DOS file name is 12 characters (8 character file name + . + 3 character extension).
A full DOS file name will not fit in the Test Set’s file entry field.

Trying to store a file to a LIF formatted media with a DOS file name that contains an
extension will generatERROR 53 | nproper fil e nane.

« On a DOS formatted disk, any file beginning with the letter ¢ (upper or lower case ) is
considered a TESTS Subsystem code file. On a LIF formatted disk any file beginning
with a lower case c is considered a TESTS Subsystem code file. If the TESTS
Subsystem attempts to retrieve a file which is not a code file, the following error will
be generateEr ror readi ng code file. Check file and medi a.

« On a DOS formatted disk, any file beginning with the letter p (upper or lower case ) is
considered a TESTS Subsystem procedure file. On a LIF formatted disk, any file
beginning with a lower case p is considered a TESTS Subsystem procedure file. If the
TESTS Subsystem attempts to retrieve a file which is not a procedure file, the following
error will be generatedEr r or readi ng procedure file. Check file
and medi a.

« On a DOS formatted disk, any file beginning with the letter | (upper or lower case ) is
considered a TESTS Subsystem library file. On a LIF formatted disk, any file beginning
with a lower case | is considered a TESTS Subsystem library file. If the TESTS
Subsystem attempts to retrieve a file which is not a library file, the following error will
be generatedError reading library file. Check file and nmedi a.

When reading files from mass storage to either the TESTS Subsystem (procedure, code, or
library files) or the Save/Recall register Subsystem, the Test Set interprets the “.” (period)
as a delimiter and ignores any following characters. If TESTS Subsystem or Save/Recall
register subsystem files are stored to a DOS formatted media using file extensions, the
extensions will be stripped off by the Test Set before displaying the file in the file list.

* Whenreading files from mass storage to either the TESTS Subsystem (procedure, code,
or library files) or the Save/Recall register subsystem, the Test Set strips the prefix
character (c, p, I, _) off the file name before displaying the file in the file list.

* When storing files to mass storage from either the TESTS Subsystem (procedure, code,
or library files) or the Save/Recall register subsystem, the Test Set puts the prefix
character (c, p, I, _) onto the file name, making the file name 1 character longer than
that displayed in the file name entry field. If the file is being stored to a DOS formatted
media (8-character file name) and the file name specified in the file name entry field is
8 characters (ABCDEFGH) the last character will be silently truncated when the file is
stored (PABCDEFG).
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« When copying LIF named files to a DOS formatted media, the file name is silently
truncated to 8 characters since DOS only allows 8-character file names. This could
result inERROR 54 Duplicate File Nane.

When storing or deleting files to a DOS formatted media, the file name is silently trun-
cated to 8 characters since DOS only allows 8-character file names. This could result in
ERROR 54 Duplicate File Nane.

File Naming Recommendations

If switching between mediatypes (DOS and LIF) or operating exclusively in DOS
the following naming conventions are recommended.

« Ensure that only TESTS Subsystem procedure files begin with the letter p (upper or
lower case).

« Ensure that only TESTS Subsystem library files begin with the letter | (upper or lower
case).

« Ensure that only TESTS Subsystem code files begin with the letter c (upper or lower
case).

« Ensure that only user-written NMT test files begin with the letter n (upper or lower
case).

* Avoid using DOS file extensions.

If possible, only use file names of 7 characters or less for Save/Recall registers or TESTS
Subsystem files (prefix character + 7 characters = 8-character DOS file name limit). This
will avoid silent truncation of file names which leads to many of the problems discussed
under" Potential File Name Conflicts' on page 344.
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Initializing Mediafor DOSor LIF File System

Test Set File Types

Storing Code Files

The INITIALIZE command is used to initialize a media (external hard disk,
externa 3.5-inch floppy disk, Epson SRAM Card, PCMCIA SRAM Card and
RAM Disk) for use with the DOS or LIF file system. The DOS or LIF file system
is specified with the parameter. LIF is the default.

The Test Set file system supports the following file types:
e ASCII - files containing ASCII characters

« BDAT - files containing binary data

e DIR - DOS subdirectory

« DOS-

HP-UX - STOREd code file

Two IBASIC commands are available for storing program code to a mass storage
location: SAVE and STORE. The type of file created by the Test Set’s file system
when the program code is stored, is dependent upon the format of the media being
used. The type of file created verses the media format is outlinaia ér37.

Table 37 Stored Program Code File Types
DOS LIF
Formatted Formatted
Media Media
SAVE DOS ASCII
STORE DOS HP-UX

Files that have been stored using the SAVE command must be retrieved using the
GET command:

SAVE "FM_TEST:,704,1"
GET "FM_TEST: , 704, 1"
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Files that have been stored using the STORE command must be retrieved using
the LOAD command:

STORE "FM TEST:, 704, 1"
LOAD "FM TESTS: , 704, 1"

TESTS Subsystem DOS File Restrictions

The Test Set uses IBASIC revision 1.0. The IBASIC 1.0 file system cannot
distinguish between DOS files that have been “SAVEd” and those that were
“STOREd.” As shown inable 37 on page 346, SAVE and STORE both produce a
file type DOS. This can result in undesired operation when trying to run a Test
procedure from the TESTS (Main Menu) screen.

The process for running a Test Procedure is described below. The potential
problem is described in step 3.

1. Theprocedurefilelocationisselected usingthe Sel ect Procedure Locati on:
field.

2. Thedesired procedurefileis selected usingthe Sel ect Pr ocedur e Fil enane:
field. When the procedurefileis selected, the Test Set |oads the specified procedurefile
into memory. One of the pieces of information in the procedure file is the name of the
code file used with that procedure.

3. TheRun Test softkey isselected. WhentheRun Test softkey is selected the Test
Set attempts to load the code file into memory. If the code file islocated on aDOS
formatted mediathe Test Set will attempt to GET thefile (the Test Set assumesthefile
was stored using the SAV E command). If the code file was stored to the DOS formatted
media using the STORE command an ERROR 58 | nproper file typeis
generated.

If an ERROR 58 I nproper file type is generated the code file must be
loaded into memory and then stored back to mass storage using the SAVE
command as follows:

1. Accessthe TESTS (IBASIC Controller) screen and LOAD the code file into the Test
Set.

2. Deletethe stored code file from the mass storage location using the IBASIC PURGE
command.

3. SAVE the program as a Code file, using alower-case ¢ as a prefix, to the same mass
storage location asthe original code file.

The IBASIC 1.0 file system can distinguish between LIF files that have been
“SAVEd” and those that were “STOREd.” Consequently the Test Set can
determine whether to use a GET or a LOAD on a code file which is located on a
LIF formatted media.
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Using the ROM Disk

The Test Set comes with several Test Procedures stored on the internal ROM disk.
These Test procedures provide instrument diagnostic utilities, periodic calibration
utilities, memory management utilities, a variety of general purpose utilities, and
several IBASIC demonstration programs.

To see a brief description of what each procedure does perform the following
steps:
1. Display the TESTS (Main Menu) screen by selecting the front-panel TESTS key.

2. Using therotary knob, select the Sel ect Procedure Locati on: fieldand
choose ROM from the choices.

3. Using therotary knob, select the Sel ect Procedure Fil enane field. A list of
Test Procedures stored on the ROM disk is displayed in the Choi ces: field. Using
the rotary knob, select the Test Procedure of interest.

4. A brief description of the Test Procedurewill bedisplayedintheDescr i pti on field.
ROM DISK cannot be written to for user storage.
The ROM Disk’s mass storage volume specifier is ":MEMORY,0,4"

For example: to catalogue the contents of the ROM Disk from the TESTS
(IBASIC Controller) screen enter:

30 QUTPUT 814; " AFAN: DEMP: GAIN 20 dB"
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Using Memory Cards

OTP (One Time Programmable) cards provide removabl e read-only storage. File
editing and erasure are not possible. These cards cannot be programmed by the
Test Set; they require a special memory card programmer to save files.

SRAM cards provide removable read/write memory for your files, similar to a
flexible disk. Data can be stored, re-stored, read, or erased as needed.

SRAM memory cards require a battery to maintain stored information.

Table 38 Memory Card Part Numbers
Memory Type Part Number
32 kilobytes SRAM HP 85700A
128 kilobytes | OTP HP 85701A
128 kilobytes | SRAM HP 85702A
256 kilobytes | OTP HP 85703A
256 kilobytes | SRAM HP 85704A
512 kilobytes | SRAM HP 85705A
512 kilobytes | OTP HP 85706A

Figure 20 illustrates how to insert a memory card into the Test Set’s front panel.
To remove a memory card, simply pull it out.

The Test Set’s memory-card label is marked with an arrow that must be inserted
on the same side as the arrow shown on the front-panel slot.

Memory cards may be inserted and removed with the Test Set powered on or off.
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Figure 20 Insertinga Memory Card
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Setting the Write-Protect Switch

The SRAM memory card’s write-protect switch lets the user secure its contents
from being overwritten or erased. The switch has two positiondi(gee 21 ):

* Read-write— The memory-card contents can be changed or erased, and new files may
written on the card.

* Read-only — The memory-card contents can be read by the Test Set, but cannot be
changed or erased.

Read - write setting

Read - only setting

N

Figure2l Setting the SRAM Write-Protect Switch
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The Memory Card Battery

SRAM memory cards use a lithium battery to power the card. Listed below arethe
batteries for the Test Set's SRAM cards. SRAM cards typically retain data for
over 1 year at 25C. To retain data, the battery should be replaced annually.

SRAM Card Battery Part Numbers - CR2016 or HP 1420-0383

Replacing the Battery

1. Turnthe Test Set on and insert the memory card. Aninserted memory card takes power
from the Test Set, preventing the card’s contents from being lost.

2. Hold the memory card in the slot with one hand and pull the battery holder out with your
other hand. (Seegure 22 .)

3. Install the battery with the side marked “+” on the same side marked “+” on the battery
holder. Avoid touching the flat sides of the battery, finger oils may contaminate battery
contacts in the memory-card.

4. Re-insert the battery holder into the memory card.

5. Remove the memory card from the Test Set.

3
MR e

Figure 22 Replacing the Memory Card’s Battery

WARNING: Do not mutilate, puncture, or dispose of batteries in fire. The batteries can burst or explode,
releasing hazardous chemicals. Discard unused batteries according to the manufacturer’s
instructions.
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Memory Card Mass Storage Volume Specifier

The front-panel memory card slot’s mass storage volume specifier is
"INTERNAL,4" and is the default mass storage device for the Test Set. For
example, to catalogue the contents of a memory card from the TESTS (IBASIC
Controller) screen, execute the following IBASIC command:

C376AT ": | NTERNAL, 4"
or, if the mass storage location has not been changed,
CAT

If the MSI (Mass Storage Is) command has been used to change the mass storage
location to a different device, the ":INTERNAL,4" designation must be used to
access the memory card slot. Any changes to the mass storage location made with
the MSI (Mass Storage Is) command are lost when the Test Set is turned off.

Memory Card Initialization

All new SRAM cards must be initialized before they can be used to store
information. The RAM_MNG procedure stored on the internal ROM Disk can be
used to quickly initialize any SRAM memory card.

SRAM Memory Cards can also be initialized from the TESTS (IBASIC
Controller) screen by inserting the memory card into the front-panel slot and
executing the following IBASIC command:

I NI TI ALI ZE " <vol ume type>:| NTERNAL, 4"

where the <volume type> can be LIF or DOS. To verify that the memory card has
been properly initialized, execute the IBASIC command:

CAT ": I NTERNAL, 4"

If the error messageRROR 85 Medi um uni ni ti al i zed appears on the screen
the memory card has not been properly initialized. Check the SRAM battery to
ensure that it's charged and inserted correctly in the battery holder.
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Backing Up Procedureand Library Files

Making a backup copy of procedure and library files helps guard against file loss
due to memory card (or battery) failure.

Using the COPY_PL ROM Program

The COPY _PL procedure on the internal ROM Disk will make backup copies of

TESTS Subsystem’s Procedure and Library files onto a second SRAM memory
card, and can also initialize an uninitialized SRAM memory card. This program
does not make backup copies of TESTS Subsystem’s code files, or copy any type
of file to OTP memory cards.

The COPY_PL procedure is designed for use with HP 11807 software to make
backup copies of Hewlett-Packard supplied TESTS Subsystem’s Procedure and
Library files or user-generated TESTS Subsystem’s Procedure and Library files.

To run COPY_PL:

1

o > WD

Accessthe TESTS (Main Menu) screen.

Select the Sel ect Procedure Locati on: field and choose ROM
Select the Sel ect Procedure Fil enane: fieldand select COPY_PL.
Select the Run Test softkey to start the procedure.

Follow the displayed instructions.
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Copying FilesUsing IBASIC Commands

Files can be copied from one mass storage device to another using the IBASIC
COPY command. For example, to copy afile from amemory card to the left drive
of an external dual-disk drive with a mass storage volume specifier of ":,702,0",
execute the following IBASIC command from the TESTS (IBASIC Controller)
command line:

COPY "FM_TEST: | NTERNAL, 4" TO "FM TEST:, 704, 0"

“Stored” or “saved” files on one memory card can be copied to another memory
card as follows:

« Insert the memory card containing the file to be copied.

« LOAD or GET! the desired file from the memory card into the Test Set .
« Remove the original memory card.

« Insert the destination memory card in the Test Set.

« STORE or SAVE the file to the destination memory card.

Copying an Entire Volume

An entire volume can be copied from one mass storage device to the same type of
mass storage device using the volume copy form of the COPY command. The
destination volume must be as large as, or larger than, the source volume. The
directory and any files on the destination volume are destroyed. The directory size
on the destination volume becomes the same size as the source media. Disc-to-
disc copy time is dependent on the mass storage device type. The volume copy
form of the COPY command was designed to copy like-mediato like-media and
like-file-systems to like-file-systems. For example, to copy the entire contents of
oneinternal RAM disk to another internal RAM disk, execute the following
IBASIC command from the TESTS (IBASIC Controller) command line;

COPY ": MEMORY, 0, 0" TO ": MEMCRY, O, 1"

1. Se€'Storing Code Files' on page 346 for information about the LOAD, GET,
STORE, and SAVE commands.
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NOTE:

Using the volume copy form of the COPY command can produce unexpected results.
For example, using the volume copy form to copy the contents of a 64 Kbyte SRAM card
to an external HP-1B 630-KByte floppy disk will result in the externa floppy disk having
acapacity of only 64 Kbyte when the volume copy isfinished. Furthermore al files on the
floppy disk before the volume copy was executed will be lost and are not recoverable.
Additionally, the file system type on the source media (L1F or DOS) isforced onto the
destination media. Caution should be exercised when using the volume copy form of the
COPY command.

The Test Set only supports the following types of volume copy using the volume
copy form of the COPY command:

1. Like- mediatolike-media(RAM disk to RAM disk, external floppy to external floppy,
and so forth)

2. Like-file-system to like-file-system (DOS to DOS, LIF to LIF)

All other types of volume copy are unsupported and will produce unexpected
results or system errors.

Using wildcards in the COPY command can eliminate the need to use the volume
form of the COPY command. Refer to the HP Instrument BASIC User’s
Handbookfor further information on wildcards and their use in the COPY
command.
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Using RAM Disk

RAM Disk is a section of the Test Set’s internal RAM memory that has been set
aside for use as a mass storage device. RAM Disk acts much the same as an
external disk drive; that is, program and data files can be stored, re-stored, erased,
and retrieved from the RAM Disk.

The RAM Disk is partitioned into four separate units: 0-3. Each unit is treated as a
separate “disk.” The size of each disk can be specified in 256-byte increments.

The four RAM Disk units are designated ":MEMORY,0,0" to ":MEMORY,0,3".
For example, to catalog the contents of RAM Disk unit “0” from the TESTS
(IBASIC Controller) screen, execute the following command:

CAT ": MEMORY, O, 0"

Volume 0’s contents can be viewed and loaded from the TESTS (IBASIC
Controller) screen, the TESTS (Main Menu) screen, the TESTS (Save/Delete
Procedure) screen and the Signaling Decoder screen in NMT mode. Volumes 1, 2,
and 3 can only be accessed from the TESTS (IBASIC Controller) screen.

NOTE: RAM Disk Erasure. The contents of RAM Disk are easily lost. Unit 0 can be overwritten
by the RAM_MNG utility program (ROM Disk). Unit 1 can be overwritten by the
COPY_PL utility program (ROM Disk). The contents of al units are lost when the
SERVICE screen'®RAM | nitialize function is executed. Therefore, RAM Disk
should only be used for non-permanent, short-term storage of program or data files.
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Initializing RAM Disks

Each RAM Disk unit must be initialized before it can be used. Unit O can be
initialized using the RAM_MNG procedure stored on internal ROM Disk.
Volumes 1, 2, and 3 must beinitialized from the TESTS (IBASIC Controller)
screen.

The optional “unit size” parameter in the following procedure specifies the
memory area, in 256 byte blocks, set aside for each disk unit.

Follow these steps to initialize volumes 1, 2, or 3:
1. Accessthe TESTS (IBASIC Controller) screen.

2. Usingtherotary knob or an external terminal, enter and execute the IBASIC command:

INITIALIZE ":MEMORY 0,<unit number 1-3>" ,<unit size>

For example:

INITALIZE":MEMORY,0,1",50
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Using External Disk Drives

The Test Set supports only HP-1B external disk drives. Certain configuration
information is required by the Test Set to access external disk drives.

The I/O CONFIGURE screen’s HP-ibde field must be set to Control any time
an external disk drive is used by the Test Set.

To load files from the TESTS screens or NMT Signaling Decoder screen, the
disk’s mass storage volume specifier must be entered Exther nal Di sk

Speci fi cati on field on the TESTS (External Devices) screen (for example,
:, 702, 1).

Initializing External Disks

All new external disk media must be initialized before it can be used to store
information. External disk media can be initialized for either LIF (Logical
Interchange Format) or DOS (Disk Operating System) format using the Test Set.
(See"'DOSand LIF File System Considerations' on page 341.)

External disk media can be initialized from the TESTS (IBASIC Controller)
screen by inserting the new media into the external disk drive and executing the
following IBASIC command:

I NI TI ALI ZE "<vol ume type>: <external disk nmass storage vol unme
speci fier>"

where the <volume type> can be LIF or DOS
For example:
I NI TIALI ZE "DCS: , 702, 1") .

To verify that disk media has been properly initialized, execute the IBASIC
command:

CAT "<external disk nass storage volune specifier>"

For example:

CAT ":,702, 1"
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I ntroduction

The Test Set contains an instrument controller that can run programsto control the
various instruments in the Test Set and instruments/devices connected to the Test
Set’s external I/O ports (HP-IB, serial and parallel). ReféeOuer view of the Test
Set" on page 28 for a complete description of the Test Set's hardware architecture.

The instrument controller runs a subset of the Hewlett-Packard Rocky Mountain
BASIC programming language called Instrument BASIC or IBASIC. Using this
programming language it is possible to develop programs which use the Test Set's
instruments to automatically test a variety of radios. Software is available from
Hewlett-Packard, the HP 11807 series, for testing the major radio systems
currently in use today. Users can also develop their own IBASIC programs for
automated radio testing.

This chapter is designed to provide the programmer with the information needed
to develop IBASIC programs for use on the built-in IBASIC controller. Refer to
the individual HP 11807 software manuals for information on using the IBASIC
controller with Hewlett-Packard supplied software.
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ThelBASIC Controller Screen

The Test Set has a dedicated screen for interfacing with the built-in IBASIC
controller. Thisisthe TESTS (IBASIC Controller) screen as shown in figure 23.
This screen is accessed as follows:

» Select the front panel TESTS key. The TESTS (Main Menu) screen will be displayed.

« Using the rotary knob, position the cursor onltlBASI Cfield in the lower center of
the screen.

« Push the rotary knob and the TESTS (IBASIC Controller) screen will be displayed.

TESTS (IBASIC Cantraller)

JAlain Menu

Ta Screen

SPEC ANL

EMCODER
DECODER

chédrwl.drw

Figure 23 ThelIBASIC Screen
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The IBASIC Controller Screen

The TESTS (IBASIC Controller) screen can be accessed programmatically by sending the
following command:

OUTPUT 714;"DISP TIBasic"

The TESTS (IBASIC Controller) screen is divided into several areas which are
used by the IBASIC controller for different purposes.

The small horizontal rectangle at the top left isthe IBASIC command line. Asthe
name implies IBASIC commands can be executed from this line. Commands can
be entered locally using the rotary knob or remotely using serial port 9. A
maximum of 100 characters may be entered into the command line.

The vertical rectangle at the top right side is the softkey label area. The five
highlighted areas within the softkey label area correspond to the five special
function keys on the front panel of the Test Set. IBASIC programs can assign
tables to these keys and control program execution by using ON KEY interrupts.

The vertical rectangle at the bottom right sideisthe To Scr een areaand isthe
same asthe To Scr een areadisplayed on any other Test Set screen. The user
may switch to some other Test Set screen by using the rotary knob to position the
cursor onto the desired screen and then pushing the knob.

The large rectangle in the center of the screen isthe CRT (display screen) for the
IBASIC controller. The IBASIC controller uses this areafor, displaying alpha,
numeric, and graphic information, program editing, program listing and so forth.
This area operates as would the CRT on an external Hewlett-Packard 9000 Series
200/300 Workstation.
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I mportant Notes for Program Development

The Test Set is designed to operate the same way under automatic control as it
does under manual control. This has several implications when designing and
writing programs for the Test Set:

« Toautomate a particular task, determine how to do the task manually and then duplicate
the steps in the program.

« In Manual Control mode, a Test Set function must be displayed and “active” to make a
measurement or receive DUT data. Therefore, to make a measurement using an
IBASIC program, follow these basic steps:

1. Use the DISPlay command to select the screen for the instrument whose front panel
contains the desired measurement result or data field (such as AF ANALYZER).

2. Set the measurement field (such as SINAD) to the ON state.
3. Trigger a reading.

4. Read the result.

NOTE: The following sections discuss developing IBASIC programs which do not use the TESTS
Subsystem. Programs written for the TESTS Subsystem require the creation of supporting
Library, Procedure, and Code files, and must be written using a specific program structure.
The HP 11807A Radio Test Software packages are examples of this type of program.

Refer to the"Writing Programs For the TESTS Subsystem" on page 437 for
information on writing programs for the TESTS Subsystem.
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Program Development

There are three recommended approaches for developing IBASIC programs. They
areoutlined in figure 24 and discussed in more detail later in this chapter. Since
the Test Set only has the rotary knob and numeric keypad for data/character entry,
developing programs on the Test Set alone is not recommended. All three
development methods employ an external computer or terminal. The choice of
development method will typically be driven by available equipment and extent of
development task. If the development task islarge, it is strongly recommended
that a BASIC language computer be used as outlined in devel opment Method #1.

Method #2 is recommended for large program modification or smaller program
development. Method #2 uses an external PC or terminal asthe CRT and
keyboard for the built-in IBASIC controller.

Method #3 isleast preferred for program development or modification because no
syntax checking occurs until the program is first run making it difficult to debug
long programs. Details of each development method are given later in this
chapter.
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Method 1 Method 2 Method 3

(Not Recommended)
Develop on BASIC Develop on Test Set
Language Computer using screen .
external to Test Set "EDIT" mode Develop in Word
Processor on PC

] 1 :

Connect HP-IB cable to Run program in
Test Set and run IBASIC
program from

Download into
Test Set over

environment ;
external computer RS-232 using
terminal emulator
‘ program
Debug l
‘ Debug Run Program
Change Address in
program and
download into Test Se
J Save program in Debug
Verify program mass storage
operation in IBASIC
environment
Save program in
Save program in mass storage
mass storage

chédrw2.drw

Figure24 Program Development Methods
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Interfacing to the IBASIC Controller using Serial Ports

This section describes how to interconnect the Test Set to an external PC or

terminal using the Test Set's serial I/O ports. Program development methods #2
and #3 use PC’s or terminals connected to the Test Set through the Test Set's
serial 1/0 ports. To determine which programming environment best fits your
application, refer t& Choosing Y our Development Method" on page 382.

Test Set Serial Port Configuration

To prepare for IBASIC program development, the Test Set must first be
configured to operate with a PC or terminal.

This includes,

* Hardware

+ Cables

e Screens - I/O CONFIGURE and TESTS (IBASIC Controller)

There are two independently controllable serial interfacesin the Test Set, each
using a 3-wire transmit / receive / ground implementation of the RS232 standard.
The IBASIC Controller can send and receive data from either port by using its
assigned select code.

Serial Port Infor mation

The Test Set’s rear-panel RJ-11 connector has 6 conductors. (Note that this jack
appears the same as a common 4-conductor RJ-11 telephone jack, but the Test Set
jack uses 6 conductors). Three of the wires are designated as Serial I/O Port
address 9, and the other three wires are designated Serial I/0O Port address 10 (also
referred to as Serial Port B). These select codes cannot be changed.

368



Chapter 7, IBASIC Controller
Interfacing to the IBASIC Controller using Serial Ports

Serial Port 9. Serial Port 9 is used for developing and editing IBASIC programs
since it can be connected directly to thel BASI C Command Li ne field. It can aso
be used for data /O from an IBASIC program. Settings can be changed from the
1/0 CONFIGURE screen, using IBASIC commands executed from the | BASI C
Command Li ne field, or using IBASIC commands executed from an IBASIC
program.

Serial Port 10. Serial Port 10 is primarily used for data I/O from an IBASIC
program to a device-under-test- (DUT). Settings can be changed using IBASIC
commands executed from the | BASI C Conmmand Li ne field, or using IBASIC
commands executed from an IBASIC program but not from the 1/0 CONFIGURE
screen.

Reason for Two Serial Ports

A typical application uses serial port 10 to send and receive datato and from a
DUT and uses seria port 9 to print or log test results to a serid printer or PC.

In the program development environment, serial port 9 can be used to
communicate with the external PC or terminal, and serial port 10 can be
connected to a serial printer for generating program listings or as the destination
printer for the program itself. Thisis schematically shown infigure 26 on page 371.
If simultaneous multiple serial 1/O is not a requirement then only use serial port 9
asit can directly accessthe | BASI C Command Li ne field.

For your convenience, figure 25 on page 370 and table 39 on this page, show the cables

and adapters that are available from Hewlett-Packard for connecting external devicesto

the Test Set'’s serial /0 ports. Segure 26 on page 371 for a wiring diagram to construct

your own cables. RJ-11 cables and adapters can be wired several ways. If you buy a cable
or adapter other than the HP parts listethbie 39, verify the connections for the pins
indicated, before connecting the cables to the Test Set.

Table 39 Available HP RS232 Serial Cablesand Adapters

Device
(for RS232 Serial
connections)

HP Part

Typical Uses Description Number

Single to Dual RJ-11
Adapter Cable

To connect to Serial Single 6-pin RJ-11 (male) to Dual 6-pin | 08921-61031
Ports 9 and 10 RJ-11 (female); 0.6-meter cable
simultaneously

Cable with Connectors Test Setto PC 6-pin RJ-11 (male) to 9-pin DB-9 (femal&921-61038

2-meter cable
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Table 39

Available HP RS232 Serial Cablesand Adapters

Device
(for RS232 Serial
connections)

Typical Uses

Description

HP Part
Number

Cable with Connectors Test Set to printer

or terminal

6-pin RF11 (male) to 25-pin DB-25

(male); 3-meter cable

08921-61039

RJ11to DB-25 Adapter | Use with long

cable 98642-66508.

6-pin RJ}-11 (female) to 25-pin DB-25

(male) Adapter

98642-66508

Cable with Connectors Long Cable from
Test Set to PC or
printer (use with

98642-66508)

6-pin RJ11 (male) to 6-pin RJ 11 (male);

15-meter cable

98642-66505

2 Meter Cable

;G-pin RJ-11

A
Male
08921-61038

(Usable Serial Port 9 ONLY)

9-pin DB-9
Female Male

3 Meter Cable

6-pin RJ-11

25-pin DB-25 Male Male
08921-61039

(Usable Serial Port 9 ONLY)

0.6 Meter Cable

y

15 Meter Cable

6-pin RJ-11

¢ D;
6-pin RJ-11

98642-66505

Male

To the

Test Set A, B, or

6-pin RJ-11 Female
(in back of adapter,
25-pin
DB-2
Male E

98642-66508

(Usable Serial Port 9 ONLY)

Computer

Dual 6-pin RJ-11
Female
C
6-pin RJ-11

Male
08921-61031

Figure25

D plus E [
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Serial Port B

Connecting the Test Set Serial Port toa PC or Terminal
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o—

Port 9 or Port 10 serial cable connections

Table 40
RJ-11 pins Signal DB-9 pins

6 Transmit/Address 10 2

5 Transmit/Address 9 2

4 Ground 5

3 not used

2 Receive/Address 9 3

1 Receive/Address 10 3
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Serial Port 9 Configuration

Table 41 on page 373 and the following paragraphs describe how to configure
Serial Port 9 for communications with an external PC or terminal. Implications of
the various choices are discussed.

1. UndertheTo Scr een menu, select Mor e, then select IO CONFIG.
2. The l/O CONFIGURE screen will be displayed.

3. SettheSerial Baud Rate,Parity,Data Length,Stop Length,Rcv
Pace andXnt Pace fieldsto match your PC or terminal settings. The recommended
settings are shown in table 41 on page 373. These settings will be retained by the Test
Set. They will not changeif the PRESET key ispressed, if the Test Set receivesa*RST
Common Command, or the power is turned on and off.

4. SettheSeri al | nfieldtol nst . ThisroutesSerial Port 9tothel BASI C Conmand
Li ne field. Characters typed on the external PC or terminal will now appear in the
| BASI C Conmand Li ne.

5. Setthe 1 BASI C Echo field to ON. Thiswill cause IBASIC character output from
commands (such asLIST, PRINT or DISPLAY) or error messages to echo characters
to Seria Port 9 (the characters will in turn show up on the external PC or terminal
screen). Thiswill allow program listings and syntax error messages to be seen on the
externa PC or terminal.

6. Another method which can be used to output characters to the external PC or terminal
isto execute the IBASIC command, PRINTER IS 9. This causes IBASIC to direct all
print output to Select Code 9. Select Code 9 is the Test Set’s Serial Port 9. Select Code
1is the Test Set's CRT. Select Code 1 is also the default address for the PRINTER IS
command, so all program printer output defaults to the Test Set's CRT (unless changed
with the PRINTER IS command).

7. Setthd nst Echo field to ON. This will cause characters to be echoed back to the
external PC or terminal as they are received at Serial Port 9. If the echo feature of the
external PC or terminal is also enabled all the characters sent to the Test Set will be
displayed twice on the external PC or terminal. Enable echo on only one device, either
the Test Set or the external PC or terminal.
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Receive and Transmit Pacing

When receiving charactersinto the | BASI C Conmand Li ne field, the Test Set’s
microprocessor responds to each entry and no buffering is required. Therefore,
when using your PC or terminal to send characters toBA8I C Conmand

Li ne field, it is permissible to s&cv Pace andXnt Pace toNone.

When sending data through the Test Set’s Serial Port to external devices like
printers which may have small input buffers, it is important t®Rset Pace and

Xnt Pace to Xon/ Xof f. This allows the printer to stop data transmission from

the Test Set when the printer’s buffer is full and then start it again when the printer

is ready.
Table41 Test Set Serial Port 9 Configuration
Field Available Settings Recommended Setting
Serid In Inst/IBASIC Inst
IBASIC Echo On/Off On
Inst Echo On/Off On
Serial Baud Rate 150, 300, 600, 1200, 2400, 4800, 9,600
9600, 19200
Parity None, Odd, Even, Always 1, None
Always0
Data Length 7 hits, 8 bits 8 hits
Stop Length 1 bit, 2 bits 1 bit
Rcv Pace (receive pacing) None, Xon/X off Xon/Xof f
Xmt Pace (transmit pacing) None, Xon/Xoff Xon/Xof f
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PC Configuration

To prepare for IBASIC program development, the external PC or terminal must
be configured to operate with the Test Set. This configuration includes

¢ Hardware
¢ Terminal Emulator Software

PC Serial Port Configuration

Refer to figure 26 on page 371 for connection details. Connect the Test Set's Serial
Port 9 to a serial /0O (input/output) port on the PC. On many PCs, a serial port is
available as either a 25-pin DB-25 (female) connector or a 9-pin DB-9 (male)
connector. This port can be configured as COM1, COM2, COM3, or COM4
(communications port 1, 2, 3, or 4) depending on the installed PC hardware and
user-defined setup. Refer to the instructions shipped with the PC for hardware and
software configuration information.

Terminal Emulator Configuration I nformation

A “terminal emulator” is an application program running on the PC that
communicates with one of the serial communication ports installed in the PC. It
provides a bi-directional means of sending and receiving ASCII characters to the
Test Set’s serial port.

In general, a “terminal emulator” enables the PC to act like a dedicated computer
terminal. This type of terminal was used before PCs to allow remote users to
communicate through RS232 with central mainframe computers. An ANSI-
compatible terminal like the Digital Equipment Corporation VT-100 can be used
to directly communicate with the Test Set. PC terminal emulation application
programs have been designed to have setup fields much like these older
technology terminals.
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Setting Up Microsoft Windows Terminal on your PC (Windows Version 3.1)
Start the Terminal program in Windows.

From the Terminal Menu select Settings then Emulation.

Select DEC VT-100 (ANSI)

From the Terminal Menu select Settings then Terminal Preferences

a M w NP

Edit the Terminal Preference settings to match the following

¢ Terminal Modes
Line Wrap: Off
Local Echo: Off
Sound: Off

¢ Columns:132
¢ CR->CRI/LF

Inbound:Cr f
Outboundr f

e Cursor

Bl ock
Blink: On

e Terminal FontFi xedsys

e TranslationsNone

e Show Scroll BarsOn

e Buffer Lines:100

¢ Use Function, Arrow, and Ctrl Keys for Windovi: f
6. From the Terminal menu select Settings then Text Transfers.
7. Edit the Text Transfer settings to match the following.

e Flow Control:St andar d Fl ow Cont r ol

¢ Word wrap Outgoing Text at Colum@¥ f
8. From the Terminal menu select Settings then Communications

9. Edit the Communications settings to match those of the Test Set.

375



Chapter 7, IBASIC Controller
Interfacing to the IBASIC Controller using Serial Ports

Example Terminal Communications Settings

+ Baud Rate: 9600

» Data Bits: 8
e Stop Bits: 1
e Parity: None

* Flow Control: Xon/Xoff

e Connector: Com1 (be sure to match your current setup)
e Parity Check: Off

» Carrier Detect: Off
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Setting Up ProComm Revision 2.4.3 on your PC

ProComm is a general purpose telecommunications software package for PC'’s
with MS-DOS. One of its functions is to provide an RS-232 terminal function on a
typical PC.

Running ProComm in MSDOS (You can use ProComm'’s built-in help function to learn
more about setting it up).

1. To access the help and command functions, press the Alt and F10 keys simultaneously
(abbreviated as Alt+F10).

2. Press the space bar to move among the choices for a particular field.
3. Press ENTER to accept the displayed choice.

Setting up the ProComm Software

1. Press Alt+ P to access the LINE SETTINGS window.

2. Enter the numbet1. This will automatically set the following:

Baud rate9600

Parity:None

Data Bits:8

Stop Bits:1

Selected communications po@OML (This may be different on your PC)

3. To select a different communications port, enter the following numbers:

20: CowvL
21:Cove
22:COVB
23:Cova

4. Enter the number 24 to save changes, to make the new configuration your default, and
to exit LINE SETTINGS.

5. Press Alt+S for the SETUP MENU.

6. Enter the number 1 for MODEM SETUP.

7. Enter the number 1 for the Modem init string.

8. Press Enter to set a null string.

9. Press Esc to exit MODEM SETUP back to the SETUP MENU.
10. Enter the numbe2 for TERMINAL SETUP.
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11. Termina emulation; VT- 100

Duplex: FULL

Flow Control: XOV XOFF
CR tranglation (in): CR

CR translation (out): CR
BStranglation: NON- DEST
BS key definition: BS
Linewrap: ON

Scroll: ON

Break length (ms): 350
Enquiry (CNTL-E): OFF

12. Press Esc to exit Terminal Setup back to the Setup Menu.
13. Enter the number 4 for General Setup.

Translate Table: OFF
Alarm sound: OFF

Alarm time (secs): 1
Aborted downloads. KEEP

14. Press Esc to exit General Setup back to the Setup Menu.
15. On the Setup Menu, press S to save your entries.

16. Press Esc to exit the Setup Menu.

17. Press Alt+X to exit ProComm back to MS-DOS.
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Setting Up HP AdvanceL ink (HP 68333F Version B.02.00) on your PC

HP Advancelink is a software program which alows PCs to be used as an
alphanumeric or graphicsterminal. It can also automate terminal and file-transfer
functions. The version described will work with PCswith the MS-DOS or
PC-DOS operating systems. (AdvanceLink for Windowsis also available, and
configuration is very similar).

Running Advancelink in MSDOS

1. Pressthe Tab key to move from one field to the next, which also accepts the displayed
choice.

2. Pressthe NEXT CHOICE and PREVIOUS CHOICE keys to move among the choices
for aparticular field.

Setting up the Advancelink Software
1. Pressthe TERMINAL function key.
2. PressCONFIG KEYS.

3. PressGLOBAL CONFIG.

Keyboard: USASCI |

Personality: ANSI

Language: ENGLI SH

Terminal Mode: Al phanuneri c

Remote To: enter your PC’s selected serial port number, &en,al 1
Printer I/F:None

Memory Size32K

Plotter I/F:None

Video Type:sel ect your display type
Forms Pathno entry

Screen Sizeselect your size — 23 or 24

4. Press DONE to return to the Config screen.
5. PressREMOTE CONFIG (to set up the Serial port you selected above in Remote To).

Baud Rate: 9600
Parity/DataBits: None/8
Eng Ack: NO

Asterisk: OFF

Chk Parity: NO
SR(CH): LO

Recv Pace: Xon/Xoff
CS(CB)Xmit: NO
XmitPace: Xon/Xoff
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6. Press DONE to return to the Config screen.
7. PressTERMINAL CONFIG.

Terminal 1d: 2392A

LocalEcho: OFF

CapsLock: OFF

Start Col: 01

Bell: ON

XmitFnctn(A): NO

SPOW(B): NO

InhEolWrp(C): NO

Line/Page(D): LI NE

InhHNdShk(G): NO

Inh DC2(H): NO

Esc Xfer(N): YES

ASCII 8 Bits: YES

Fld Separator: down arrow or US
BlkTerminator: up arrow or RS
ReturnDef: musi cal note or CR
Copy: Fi el ds

Type Ahead: NO

Row Size: 160

Host Prompt Character: | eft arrow or D1
Horiz. Scrolling Increment: 08

8. Press DONE to return to the Config screen.
9. Press DONE to return to the Terminal screen.
10. Press MAIN to return to the Main screen.
11. Press EXIT ADVLINK to exit.
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Terminal Configuration

Use the cable information in table 39 on page 369 and figure 25 on page 370 for
connecting to an external terminal. Terminals typically have aDB-25 (male)
connector. Set the terminal for DEC VT-100 ANSI emulation. Many ASCII
terminals will aso function properly.

To set up the terminal, use the field settings found in the HP AdvanceLink

terminal emulator section found earlier in this chapter. As a minimum, make sure
the terminal’s basic setup information matches the fields on the Test Set’s I/O
CONFIGURE screen (refer table 41 on page 373 for recommended settings).
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Choosing Your Development Method

There are three fundamental methods for developing IBASIC programs for the
Test Set. Seefigure 27 below.

Method 1

Develop on BASIC

Method 2

Develop on Test Set

Method 3

(Not Recommended)

Language Computer using screen
external to Test Set "EDIT" mode

v !

Connect HPd-IB cable to Run program in
Test Set and run IBASIC
program from
external computer

i

environment

Debug

Develop in Word
Processor on PC

Y

Download into
Test Set over
RS-232 using
terminal emulator
program

‘ Debug

|

Run Program

Change Address in
program and
download into Test Se

J Save program in
Verify program mass storage
operation in IBASIC
environment

'

Save program in
mass storage

chédrw2.drw

Figure 27 Three Possible Development Methods

1

Debug

l

Save program in
mass storage
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Using aBASIC language computer (either an HP technical computer or a PC

running BASIC with HP-IB) is the best method for developing any size program.

Thisis because the program can be debugged directly on the external computer

before downloading the program into the Test Set. Using this approach the

programmer can observe the Test Set’s display to see changes in state and easily
verify the correct measurements.

If a BASIC language computer is not available, program development can be
done directly on the Test Set using the IBASIC EDIT mode. A PC connected to
the Test Set through RS-232, as described earlier in this chapter, is used as the
CRT and keyboard for the internal controller. In this method, the program always
resides in the Test Set and can be run at any time. Mass storage is usually an
SRAM card. When running IBASIC programs on the Test Set’s internal
controller, the Test Set displays only the IBASIC screen, not the individual
instrument screens as the program executes. This makes troubleshooting larger
programs more difficult.

The third method of program development is to use a word processor on a PC with
RS-232, and then download the program into the Test Set for execution. This is
the least favorable choice for development because downloading code into the
Test Set over RS-232 requires a loader utility program running in the Test Set and
a RAM memory card present as an intermediate storage location before running
the program. (For shorter programs, the intermediate storage location is not
necessary.) No IBASIC command syntax is checked until the program is run after
downloading. Also, when running IBASIC programs on the Test Set's internal
controller, the Test Set displays only the IBASIC screen, not the individual
instrument screens as the program executes. This makes troubleshooting larger
programs more difficult.
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Method #1. Program Development on an External BASIC Language Computer
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Configuring the Test Set’s HP-IB Interface

To use HP-1B (the |EEE 488 interface bus) as ameans of communicating with the

Test Set, connect astandard HP-1B cable (such as the HP 10833B) between the

Test Set’s rear-panel HP-IB connector and the HP-IB connector on the external
BASIC language computer.

On the Test Set 1. Select the /O CONFIGURE screen.
2. Setthe Mode fieldto Tal k&Lst n.

NOTE: If the Mode field is set to Cont r ol , there could possibly be a System Controller conflict
between the external BASIC language computer and the Test Set, resulting in either an
Interface Status Error or “lock up” of the HP-IB. Refef féassing Control" on page 318.

3. SettheHP- | B Adr s field to the desired address for the Test Set. The default value is
14,

Compatible BASIC Language Computers

As shown in figure 28 on page 384, there are two types of computers that can be
used in this devel opment method.

e The HP 9000 Series 200/300 Workstation running HP Rocky Mountain BASIC 6.2 or
later. IBASIC is a subset of HP Rocky Mountain BASIC (RMB). All IBASIC
commands are compatible with RMB and thus will execute from a HP 9000 Series 200/
300 Workstation.

e APC, running Windows 3.1 or Windows NT, with HP BASIC for Windows and an HP-
IB interface card can be used.
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HP BASIC for Windows PC Configuration for Windows NT Operating System

To prepare for HP BASIC program development utilizing Windows NT, the
external PC must be configured to operate with the Test Set.

Y ou will need:

e an HP 82341B/C interface card (the HP 82335 card does not support Windows NT)

» alicensed version with security key of HP BASIC for Windows. You can get the latest
files from ftp://hpisisup.lvid.hp.com/pub/pc/index.html. Select the HP BASIC for
windows archives and follow the instructions for download.

How to instal:

1. Install the HP 82341B/C into an open expansion slot. Refer to the interface card’s in-
stallation guide details. Utilize the default card settings.
Install the SICL libraries using the SETUP32.EXE setup file.
Run the SICL I_O Config program to configure the card.
Select HP 82340/82341 HP-IB from the available interface list of choices.
Select the Configure command button. Use the default settings shown by the program.
This will verify that the card is functioning.
Install HP BASIC for Windows 6.3 or later.
Run HP BASIC for Windows.
8. Edit the AUTOST file, change line 330 as follows:
LOAD BIN "HPIBS;DEV hpib7" ISICL Library for HP 82341 card

9. Re-store the AUTOST file

10. Quit HP BASIC for Windows

11. Run HP BASIC for Windows. The program should load normally and allow you to send
orders to the Test Set.

akrown

~No
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Program Development Procedure

Asdiscussed in " Overview of the Test Set" in chapter 1, the Test Set has two

HP-IB buses, an internal HP-1B at select code 8 and an external HP-IB at select

code 7. The Test Set’s built-in IBASIC controller uses the internal HP-IB to
communicate with the Test Set’s various instruments and devices. The process of
developing a program on an external BASIC language computer utilizes this
hardware feature to an advantage. First, develop the program directly on the
external BASIC language computer treating the Test Set as a device on the
external BASIC language computer’'s HP-IB. For example, to setup the Test Set's
RF Generator use the OUTPUT command with the Test Set’'s HP-IB address. If
the select code of the HP-IB card in the external BASIC language computer is 7
and the address of the Test Set is 14 the address following the OUTPUT command
would be 714. When the command executes on the external BASIC language
computer the information on how the Test Set's RF Generator is to be configured
is sent to the Test Set through its external HP-IB bus. After the program is fully
developed, making it run on the Test Set is simply a matter of changing the
address of all the HP-IB commands to 8XX (Test Set internal HP-IB bus) and
downloading the program into the Test Set’s IBASIC controller and executing it.
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There are two ways of allowing easy conversion of all HP-IB commands to a different
address. Thefirst way isto establish a variable to which the 3-digit address number is
assigned.

For example

10 Addr = 714 ! Sets the value of variable Addr to be 714.
20 QUTPUT Addr;"*RST"! Cormands the Test Set to reset at address 714.

To change the address, smply change the value of variable Addr to 814.

For example

10 Addr = 814 ! Sets the value of variable Addr to be 814.
20 QUTPUT Addr;"*RST"! Conmands the Test Set to reset at address 814.

A second method isto assign an 1/O path to the desired 1/O port.
For example

To control device #14 on the port with select code 7.

20 ! Establishes 10 path to select code 7 address 14
10 ASSI GN @evice TO 714

30 ! Commands Test Set to reset at address 714.

20 QUTPUT @evi ce; " *RST"

To change the address, simply change line 10 to

10 ASSI GN @pevi ce TO 800.

NOTE: The dedicated HP-IB interface at select code 8 conforms to the | EEE 488.2 Standard in all
respects but one. The difference being that each instrument on the bus does not have a
unique address. The Instrument Control Hardware determines which instrument is being
addressed with the command syntax. As such an explicit device address does not have to
be specified. The address 800 and 814 are equally correct.
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Downloading Programsto the Test Set through HP-1B

An IBASIC PROGram subsystem has been developed to allow the external
BASIC language controller to download programs to the Test Set through HP-1B
(refer to the” PROGram Subsystem Commands' on page 411 for more information
on the PROGram Subsystem). Four commands from the external BASIC
language controller to the Test Set are necessary to transfer the program. The
commands are executed serially allowing enough timefor each command to finish
executing. (The Test Set's HP-Mbde field must be set tdal k&Lst n, and the
TESTS (IBASIC CONTROLLER) screen must be displayed).

1. OQUTPUT 714; " PROG DEL: ALL"

Deletes any programs that residein Test Set RAM.
2. QUTPUT 714; " PROG DEF #0"

Definesthe addressin Test Set RAM where the downloaded program will be stored.
3. LI ST #714

Causes all program lines to transfer over HP-IB to the Test Set which is at address
714.

4. QUTPUT 714;" "END

Defines end of download process by generating an EOl command.

After the above commands complete the program code will be in the Test Set
ready to run. If any bugs are detected when the program is run, the program can be
uploaded back into the external BASIC language controller to correct the error.
Alternately the full screen IBASIC EDIT function through RS-232 can be used to
correct the error (refer taviethod #2. Developing Programs on the Test Set Using

the IBASIC EDIT Mode" on page 392 for details).

After the program is working properly in the Test Set IBASIC environment, it
should be stored for backup purposes.
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Uploading Programsfrom the Test Set to an External BASIC Controller through
HP-1B

To upload a program from the Test Set to an external BASIC language controller
through HP-1B the following program, which uses a command from the
PROGram subsystem to initiate the upload, must be running on the external
BASIC language controller. The uploaded program is stored to afile specified by
the user.

In the following program the external BASIC language controller is a PC running
TransEraHT BASIC. Thefileis stored to the C:\HTB386 directory. If the
external BASIC language controller isan HP 9000 Series 200/300 Workstation,
modify the mass storage volume specifier appropriately. After running the
program, the uploaded program code will be in the designated file. Use the GET
command to retrieve the file for editing.
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! PROGRAM TO UPLQAD | BASI C CODE FROM TEST SET TO BASI C CONTROLLER THROUGH HP- | B.
| HHBH B

!

! The file for uploaded code will be "C: \htb386\code".

' If you want to use a different file or directory, nmodify the two |ines

! with the labels "File_name_1" and "Fil e_nane_2".

!

| HHAH R

Addr =714 I Test Set HP-1B address

ALLOCATE Li ne$[ 200]

PRINTER IS 1

CLEAR SCREEN

DISP "It may be several minutes before code begins transferring if the programis

OQUTPUT Addr ;" *RST" | Reset the Test Set

QUTPUT Addr; "Dl SP TI B" I Di spl ays the | BASIC screen

OUTPUT Addr; " PROG EXEC ' CLS' " IClears the Test Set display

QUTPUT 714; " PROG DEF?" I'l'nitiates the upload of whol e program
ENTER Addr USING "X, D, #"; Count _| en I Nunber of lines in program

ENTER Addr USI NG VAL$( Count _| en) &' D, #"; Char _count ! Nunber of characters

1

le_nane_1: CREATE ASCI|I "C:\htb386\code", (1. 05*Char _count/ 256) +5

! Nunber of records reserved for upl oad.

le_nane_2: ASSIGN @ile TO "C: \ htb386\code"

1

DI SP "Transferring code from Test Set"

LOOP I Programtransfer | oop.

ENTER Addr ; Li ne$ ICR/LF term nates each |ine.

PRI NT Li ne$ I Di spl ays new | ines on Test Set display.
OUTPUT @il e; Li ne$ I Transfer newline to file.

Char _count =Char _count - LEN( Li ne$) - 2 I Reduces Char_count by the numnber of

I characters in current |ine.
EXIT I F Char_count <=0
END LOOP
|
ASSIGN @ile TO * !Cleans out file buffer.
ENTER Addr; Li ne$ I Cl ose of f reading
CLEAR SCREEN
DI SP "Transfer conplete.”
LOCAL Addr
END
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Method #2. Developing Programson the Test Set Using the IBASIC EDIT
Mode

If aBASIC language computer is not available, program development can be

done directly on the Test Set using the IBASIC EDIT mode. A termina or PC
connected to the Test Set through RS-232 is used asthe CRT and keyboard for the

Test Set’s built-in IBASIC controller. In this method, the program always resides
in the Test Set and can be run at any time. Mass storage is usually an SRAM
memory card. When running IBASIC programs on the Test Set’s internal
controller, the Test Set displays only the IBASIC screen.

The Test Set’s IBASIC controller has an editor that is interactive with a terminal
or PC over the RS-232 serial port. (The editor does not work unless a terminal or
PC with terminal emulator is connected to Serial Port 9.) The editor, hereafter
referred to as the “IBASIC EDIT Mode”, allows the programmer to develop code
directly in the Test Set with no uploading or downloading. The IBASIC EDIT
Mode can be used to develop programs from scratch or to modify existing
programs. Refer tolnterfacing to the IBASIC Controller using Serial Ports" on

page 368 for information on connecting a terminal or PC to the Test Set.
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Selecting the BASI C Conmand Li ne Field

TousethelBASIC EDIT Mode for program development, thel BASI C Conmand
Li ne field must be displayed on the Test Set and Serial Port 9 must be connected
tothel BASI C Conmand Li ne field. An IBASIC command, sent as a series of
ASCII characters through Seria Port 9, will appear on the | BASI C Conmand

Li ne field. When a carriage return/line feed is encountered, the Test Set will
attempt to execute the command. To display thel BASI C Conmand Li ne field
on the Test Set execute the following steps:

1. Pressthe TESTSkey.

The TESTS (Main Menu) screen will be displayed.

Using the rotary knob, position the cursor onthe | BASI C Cnt r | field and select it.
The TESTS (IBASIC CONTROLLER) screen will be displayed.

The small horizontal rectangle at the top-left isthe| BASI C Cormand Li ne .

o > WD

To Accessthel BASI C Command Li ne Field

1. Position the cursor on the screen’s upper left. This is B&SI C Cormand Li ne
field.

2. Thel BASI C Command Li ne field does not have a title like other fields in the Test
Set; it is the highlighted, horizontal 2-line “bar” just below the screen title, TESTS
(IBASIC Controller).

ToUsethel BASI C Conmand Li ne Field with the Test Set's Rotary Knob

1. Position the cursor at the | BASI C Conmand Li ne field and push the knob.

2. A Choi ces: field will be displayed in the lower, right corner of the display.

3. By rotating the knob, alist of ASCII characters and cursor positioning commands can
be displayed on the right side of the screen.

4. When the cursor is next to the desired character or command, push the knob to select
that character.

5. No externa hardware isrequired for this entry method, but it istedious and is
recommended only for short commands. Use this method when doing simpletasks such
asinitializing memory cards or CATaoging a memory card.

6. Program development using the rotary knob alone is not recommended.
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Entering and Exitingthe IBASIC EDIT Mode

To enter the IBASIC EDIT Mode first position the cursor on the | BASI C

Command Li ne field, typethe word EDIT on the terminal or PC connected to the

Test Set and then press the ENTER key on the terminal or PC. At this point the

Test Set will fill the PC screen with 22 lines of IBASIC code from the program
currently in the Test Set's RAM memory. No program lines will be displayed on
the Test Set screen. If no program is currently in the Test Set’'s memory, the
number 10 will be displayed on the terminal or PC screen. This represents
program line number 10 and is displayed to allow you to begin writing an IBASIC
program beginning at line number 10. The “*" annunciator will be displayed in
the upper, right corner of the Test Set indicating that the IBASIC controller is
running to support the full screen edit mode.

After editing is complete, exit the IBASIC EDIT Mode by pressing the terminal or
PC’'s ESCAPE key twice or pressing the SHIFT CANCEL keys on the Test Set.

A variety of editing commands are supported by the IBASIC EDIT Mode. These
commands are activated in the Test Set as escape code sequences. Most terminals
and PC terminal emulator programs allow function keys to be configured with

user defined escape code sequences and user defined labels for the keys. An
escape command (when received by a peripheral device like a printer or the Test
Set) causes the peripheral to recognize subsequent ASCII characters differently.

In the case of the Test Set, escape sequences are used for executing IBASIC EDIT
Mode editing commands.

For example, ESCAPE [L causes the Test Set to insert a new line number where
the cursor is positionedable 42 on page 396 lists the editing escape codes for the
Test Set. There is no escape code for DELETE CHARACTER. Use the
Backspace key for deleting. Use the arrow keys to position the cursor.
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Setting Up Function KeysIn Microsoft Windows Terminal

When in the TERMINAL mode, click on Settings, then Function Keys. [ is
ESCAPE in Windows Terminal. Seetable 42 on page 396 for the escape codes.

NOTE: Windows Terminal seemsto work best when amouse is used to access the function keys, not
the keyboard. Also, scrolling a program works best when the Terminal window display is
maximized).

Setting Up Function Keysin HP AdvancelL ink

From theMai n (highest level) screen, set up the 8 softkeys as follows:
1. Display User Definition screens by pressing Ctrl F9.

2. Enter all the LABEL titles for K1 through K8.

3. Activate the “Display Function” feature by pressing softk&y

4

Now you can enter the escape codes for each edit command aligned with the soft
key definitions you just entered. With the Display Functions key pressed, when you
press the escape key, a left arrow will be displayed.

Once you have set up all 8 keys, you activate them by pressing Shift F12. To deactivate
your user defined softkeys, press F12.

(- is ESCAPE in HP AdvanceLink. Se&ble 42 on page 396 for the escape codes.
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Setting Up Function Keysin ProComm

ProComm does not have function keys. However, escape sequences can be
assigned to number keys 0 through 9 by using the Keyboard Macro function. This
function is accessed by keying Alt+M. There is no method of displaying key
labels so they will have to be recorded el sewhere. See the ProComm manual for
further information.

Table 42 Edit M ode Escape Code Commands
Function K ey Names Windows Terminal HP Advancel ink
Escape Codes Escape Codes

INSERT LINE Al[L (-[L

DELETE LINE A[IM (-[M

GO TOLINE g (-g

CLEARLINE N[[K (-[K

PAGE UP NOQ (-0Q

PAGE DOWN NOR (-OR

RECALL LINE Alr (-r

BEGIN LINE A[OP (-OP

END LINE N[0S (-0S
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Method #3. Developing Programs Using Word Processor on a PC

(Least Preferred)

Thethird method of IBASIC program devel opment isto write the program using a
word processor on aPC, saveit as an ASCII file, and then download it into the
Test Set through the serial port. The benefit of this method is that it can be done
on the PC without connecting to a Test Set until download and no BASIC
language compiler/interpreter is needed. The primary drawback is that no syntax
checking occurs until the downloaded program is run on the Test Set. A second
drawback is that, especially for longer programs (>100 lines), it isvery time-
consuming to transfer the code into the Test Set.

Configuring a Word Processor

NOTE:

The word processor on which the IBASIC code is devel oped must be able to save
thefilein ASCII format and have an ASCII filetransfer utility. Thisis necessary
because word processors use a variety of escape codesto mark all the special
display formats such as bold face, font size, indented text, and the like. When a
word processor fileis stored in ASCII format, all escape codes are stripped off.
The ASCII file transfer utility is used to transfer the file to the Test Set.

The GET command can be used on external BASIC language controllers to load ASCII files
containing IBASIC programs developed on word processors. Once loaded, the steps for
downloading described in " Method #1. Program Development on an External BASIC
Language Computer™" on page 384 can be used to transfer the program to the Test Set.

397



Chapter 7, IBASIC Controller
Method #3. Developing Programs Using Word Processor on a PC (Least Preferred)

Writing Linesof IBASIC Code on a Word Processor

When writing IBASIC programs, follow these steps to ensure that the Test Set
will accept the code when it is downloaded.

Always begin new lines at the far left margin. Never use aleading space or tab.
Number each consecutive line just like an IBASIC language program.

Typically begin with 10 and increment by ten for each consecutive line.

Do not leave any space or double space between lines.

Make sure to use hard carriage return / line feeds at the end of each line.

When saving the completed program, save it as an ASCII file. Some word processors
have ASCII options which require that the user specify CR/LF at the end of each line.
It isimportant that each line end with a carriage return / line feed.

7. Experiment with a short program first to make sure everything is working correctly.

o0k wdpE
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Transferring Programs from the Word Processor to the Test Set

For short (lessthan 100 lines) programs, use an ASCII file transfer utility on the
PC to send the program, one line at atime, down to the Test Set over RS-232
directly into the IBASIC Command Linefield. The Test Set must be configured to
receive serial ASCII characters by positioning the Test Set cursor at the IBASIC
Command Line field as explained under " M ethod #2. Developing Programs on the
Test Set Using the IBASIC EDIT Mode" on page 392. With this setup, when ASCI|
characters are received they are sent to the IBASIC Command Line field. When a
carriage return / line feed is received, the Test Set will parse the lineinto the
IBASIC program memory. Each line takes about two seconds to scroll in and be
parsed. This becomes very time consuming for long programs. An alternative for
longer programsis discussed later in this section.

To start the transfer process make sure there is no program in the Test Set’s
IBASIC RAM memory by executing a SCRATCH command from the IBASIC
Command Line.

The following example shows how to transfer a short program (<100 lines) using
Microsoft Windows Terminal.

1. Makesurethe Test Set cursor isin the upper left of the IBASIC Command Linefield.
2. Selectthe Ter mi nal appl i cati on inthe Accessories Group. Set it up as de-
scribed in earlier in this chapter.
3. Select the following:
Settings
Text Transfers
Flow Control: Lineat aTime
Delay Between Lines: 25/10 Sec
Word Wrap
Outgoing Text at Column: Off.
4. Sdlect thefollowing:
Transfers
Send Text File
Following CR:
Strip LF selected
Append LF not selected.
5. Select thetext file to be transferred and begin the transfer by selecting (OK).
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NOTE:

Asthetransfer startsthe | BASI C Command Li ne field will intensify and

characters will scroll in left to right. As each line is finished the “*” annunciator
will be displayed, for about 0.5 seconds, in the upper, right corner of the Test Set
indicating that the IBASIC controller is running as the line is parsed. If another
line is sent before this parsing is complete, the Test Set will beep indicating an
error, and the next line of the transfer will be rejected.

If the transfer is rejected, the transfer must be halted and the delay between lines
increased to a slightly higher number. Start the transfer again from the beginning.
When all lines have transferred, list the program to verify it was completely
received. At this time, the program is ready to run. The RUN command can be
keyed in from the PC or the K1 Run key in the TESTS (IBASIC Controller)
screen can be pressed.

Do not press the Run Test key in the TESTS (Main Menu) screen as this will scratch the
program you just loaded and look to the memory card for a procedure file.

For longer programs (greater than 100 lines), transferring the ASCII text file
directly into the IBASIC program memory through the RS-232 serial port is too
time consuming. To speed the process up, it is hecessary to transfer the program
using a two step process.

1. Transfer the ASCII text file directly to a Test Set mass storage location (typicaly an
SRAM card).

2. PerformaGET command to bring the program from mass storage into the IBASIC pro-
gram memory.

To perform the ASCII text file transfer for long programs, an IBASIC program,
running in the Test Set, is required to manage the transfer. A suitable program
titled “ASCIl_DN" (for ASCII downloader) is shown on the following page.

The ASCII_DN program runs on the Test Set and directs ASCII characters
coming in Serial Port 9 directly to a file named TEMP_CODE on an SRAM card.
The program creates the TEMP_CODE file on the SRAM card with a size of 650
records (166 Kbytes or enough for about 6600 lines of ASCII text). When the
program is run, it displayReady to receive ASCI| file data. When this
prompt is displayed, initiate the transfer of the ASCII text file representing the
program from the PC to the Test Set. Shown below are two methods of sending an
ASCII file from the PC to the Test Set. Both methods require that the ASCII_DN
program be running in the Test Set when the transfer begins. The ASCII_DN
program can be transferred into the Test Set either by typing it in using the
IBASIC EDIT Mode described earlier, or downloading it from an ASCII text file
one line at a time as explained earlier.
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ASCI | _DN
Programto download ASCI| programfile fromPC to the Test Set through RS-232
HHHHH B R R R A R R S R R R A R

This program must be | oaded into the Test Set and run on the Test Set.
It directs ASCII characters that conme in the Serial Port 9 to a file
naned "TEMP_CODE" on an SRAM card. After the transfer is conplete,
you nmust SCRATCH this program and GET the transferred program from
the "TEMP_CODE" file.

WHIEH R S AR R R R S R R R T R R T R
COM / Fil e_nane/ File_name$[ 10]

DI M | n$[ 200]

Fi | e_nane$="TEMP_CCDE" IFile name on RAM card
CLEAR SCREEN

CLEAR 9 IClears Test Set serial bus

QUTPUT 800; "*RST"
Set up Test Set Serial Port 9 to receive ASCII text file
QUTPUT 800; " CONF: SPORT: BAUD ' 9600’ ; PAR ' None’ ; DATA '8 Bits'"
QUTPUT 800; " CONF: SPORT: STOP '1 Bit’'; RPAC ' Xon/ Xof f' ; XPAC ' Xon/ Xof f' "
OUTPUT 800; " CONF: SPORT: SIN "I BASI C ; | BECHO " OFF "
CALL Code(File_nane$, | n$)

END
Purge_it: SUB Purge_it I Purges File_nane on card
COM / Fil e_nane/ File_nane$
OFF ERROR
PURGE Fi | e_nane$&": | NTERNAL"
SUBEND
Code: SUB Code(Fil e_name$, | n$)
ON ERROR CALL Purge_it I Branches if CREATE statenent returns error
CREATE ASCI| File_nanme$&": | NTERNAL", 650 !Creates file on card
OFF ERROR

ASSIGN @i le TO File_name$&": | NTERNAL"
PRI NT TABXY(1,5);"Ready to receive ASCII file data."

PRI NT
Begi n: ON TI MEQUT 9,1 GOTO Begin I Loops until|l data begins com ng
ENTER 9; I n$
QUTPUT @il e; I n$
PRI NT | n$
Transfer: LOOP I'Loops to bring in ASCII file one Iine at a tine
ON TI MEQUT 9,5 GOTO Done IExit loop if data stops for >5 sec.
ENTER 9; | n$
PRI NT | n$
QUTPUT @il e; I n$
END LOCP

Done: ASSIGN @i le TO *

CLEAR SCREEN

Returns Test Set Serial Port 9 input to "instrument" allow ng serial
comuni cation to the I BASIC Command |ine field.
OQUTPUT 800; " CONF: SPORT: SIN "I nst’; | ECHO ' ON ; | BECHO ' ON "

PRI NT TABXY(1,5);"Down | oad of ASCII file is conplete.”
SUBEND
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Sending ASCII Text FilesOver RS-232 With Windows Terminal

Set up the Windows Terminal emulator software on the PC as covered in " Setting

Up Microsoft Windows Terminal on your PC (Windows Version 3.1)" on page 375.

Load and run the ASCII_DN download program in the Test Set's IBASIC
controller. When the promjieady to receive ASCI|I file datais
displayed on the Test Set, make the following settings in Windows Terminal on
the PC:

1. Select Setti ngs.

2. Select Text Transfers.
3. SelectFl ow Control: Standard Fl ow Control .
4., SdectWord Wap Qutgoing Text at Colum: unsel ected.
Thiswill use Xon/ Xof f f | owcontrol by default.
5. Select OK.
6. Select Transfers.
7. Select Send Text File.
8. SetStrip LFoff and Append LF off. (Itisimportant that the line feedsthat arein

the ASCII file not be stripped or the file transfer will not work).
9. Select or enter the file nameto transfer.
10. Begin the transfer by selecting OK.

At this point, each line of the program will rapidly scroll across the screen of the
Test Set. When the transfer is finished, the prdpph | oad of ASCI| file
conpl et e. will be displayed on the Test Set.

Before running the downloaded program, execute a SCRATCH command on the
| BASI C Command Li ne to remove the ASCII_DN download program from Test
Set memory.

Next, execute a GET TEMP_CODE command on the IBASIC Command Line.
This will load the ASCII text into the IBASIC program memory.

Finally, execute a RUN command on the IBASIC Command Line. This will run
the program. If any syntax errors are present in the program IBASIC will generate
the appropriate error messages.
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Sending ASCI 1 Text Files over RS-232 with ProComm Communications Softwar e

Set up the ProComm terminal emulator software on the PC as covered in " Setting
Up ProComm Revision 2.4.3 on your PC" on page 377. On the Test Set, enter and
run the ASCII_DN download program in the IBASIC controller. When the
prompt Ready to receive ASCI|I file dataisdisplayed onthe Test Set,
make the following settings in the ProComm terminal emulator on the PC:

NOTE:

The ProComm terminal emulator views the file transfer as sending the file from the PC “up”
to the Test Set. This is opposite to the direction used by the previous Windows Terminal
example. Therefore, with ProComm an ASCII “upload” transfer is used.

HOoOo~No Ok~ WDNE

o

13

16

17.

18.

19.

Press Alt+F10 to display the ProComm help screen.
Press Alt+P to display tHeETUP MENU.

Select item 6ASCI | TRANSFER SETUP.

Set Echo locallyNO.

Expand blank linesYES.

Pace characte@.

Character pacindL5.

Line pacing:10.

CR translationNONE, LF.

. Translation:NONE (This is important since the default setting will strip line feeds and

this will cause the transfer to never begin).

. Select the Escape key to exit setup mode and return to the main screen.
12.

Press Alt F10 to access the help menu.

. To begin sending the file, seleg@gUp.
14.
15.

In theUPLOAD screen, seleGt ASCI | protocol.
Run theASCI | _ DN download program on the Test Set.

. When the Test Set displaigeady to receive ASCI| fil e data, press Enter

on the PC to begin the transfer. At this point, each line of the program will rapidly scroll
across the screen of the Test Set. When the transfer is finished, the download program
will displayDown | oad of ASCI| file conpl ete.,andthe program file will

be stored on the SRAM card in thEMP- CODE file.

Before running the transferred program, execute a SCRATCH command on the IBA-
SIC Command Line line to remove the ASCIl_DN download program from Test Set
memory.

Next, execute a GET TEMP_CODE command on the IBASIC Command Line. This
will load the ASCII text into the IBASIC program memory.

Finally, execute a RUN command on the IBASIC Command Line. This will run the
program. If any syntax errors are present in the program IBASIC will generate the ap-
propriate error messages.
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Uploading Programs from the Test Set toa PC

As an overview, the following steps must be performed:

1. The Test Set must output the program over Serial Port 9.

2. The PC must receive the datathrough its serial port and direct the datato afile on disk.
This can be done by aterminal emulator program such as Windows Terminal,
ProComm, or HP AdvanceLink. This requires having the serial port connection
established asoutlinedin" Interfacingtothel BASIC Controller using Serial Ports'
on page 368.

To configure the Test Set to output the program to Seria Port 9 position the cursor
on the IBASIC Command Line field. Execute the command PRINTER IS 9. This
command sets Serial Port 9 as the default printer port. When PRINT commands
are executed, ASCII characters will be sent to Serial Port 9.

Onthe PC, select Recei ve Text Fil e in Windows Terminal or Recei ve
Fi | es (PgDnwhichis called Download) in ProComm. Enter afile name, then
initiate the file transfer. The PC is now looking for ASCII text to comein the
serial port.

Load the program to be transferred into the Test Set. Execute the IBASIC LIST
command on the IBASIC Command Line. The program listing will be sent to
Serial Port 9 and be received by the terminal emulator software on the PC. When
thelisting is finished, terminate the file transfer by selecting Stop on Windows or
Escape on ProComm.
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Serial I/0 from IBASIC Programs

There aretwo serial ports available for I/O (input / output) to peripherals external
tothe Test Set. To bring datain to the Test Set through the serial port(s) use the
IBASIC ENTER command. To send data out, use the OUTPUT command.

Serial Ports9 and 10

The Test Set usesasmall RJ-11 female connector on the rear panel for connecting
to the two serial ports. This connector has six wires, 3 for Serial Port Address 9
and 3 for Serial Port Address 10. For information about serial port configuration,
refer to the" Test Set Serial Port Configuration" on page 368. For connection
information, refer to figure 26 on page 371.

Before using either port, the RS-232 protocol must be established by setting baud
rate, pacing, and the other settings as explained in " Test Set Serial Port
Configuration" on page 368. Functionaly, from an I/O perspective, the two seria
ports are identical. However, operationally there is one major difference. The
Serial Port Address 9 settings are adjustable on the /O CONFIGURE screen or
with IBASIC commands, whilethe Serial Port 10 settings are adjustable only with
IBASIC commands. Thereis no screen for Serial Port 10 settings. For more
information, see Chapter 4, " HP-1B Commands' which givesthe command syntax
for Seria Port 9 and 10.
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Example IBASIC Program Using Serial Port 10

The following program illustrates I/O to both serial ports. The program sends a
prompt message to aterminal connected to Serial Port 9 and waits for aresponse
from the user at the terminal. When the response is received from the terminal
connected to Serial Port 9, a series of ASCII characters are sent out Serial Port 10.

10 !'....ASCI| CHARACTER CYCLER. ..........

30 !'....be connected to a term nal at 9600 baud.

40 !....CQutputs ASCI| characters on Serial Port 10 beginning with
ASCI

50 '...... character 32 (space) and ending with ASCI| character 126

60 !'...... Characters are output with no CR/LF

70 QUTPUT 9; "When you are ready to send data on port 10, press ENTER'
80 OUTPUT 800;"CONF:SPOR:SIN 'IBASIC';BAUD ‘9600™

90 'Allows IBASIC to read port 9

100 DIM A$[10]

110 ENTER 9;A$ !Program waits here until CR/LF is received.

130 1=32

140 HILE 1<=126

150 OUTPUT 10 USING "K,#";CHR$(I)
160 !Outputs characters all on one line.
170 OUTPUT 10 USING "K,#";CHR$(I)
180 !Outputs characters all on one line.
190 END WHILE

200 OUTPUT 800;"CONF:SPOR:SIN 'Inst™ !Sets port 9 to IBASIC entry
field.

180 EXECUTE ("CURSOR HOME") !Places cursor at left of IBASIC entry
field

190 END
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Serial Port 10 Information
Serial Port 10 is sometimes called Serial Port B in Test Set documentation and programs.
The default Serial Port 10 settings are the same as Seria Port 9. They are

Serial Baud rate: 9600

Parity: None

DatalLength: 8 Bits

Stop Length: 1 Bi t

Receive and Transmit Pacing: Xon/ Xof f

Seria in: Not avail able for Port 10

7. IBASIC and Instrument Echo: Not avai | abl e for Port 10

© o A~ W DN P

There is no Test Set screen that shows Serial Port 10’s settings. Therefore, to know Serial
Port 10 settings, they must either be set or queried using IBASIC commands.

For example, the following IBASIC program queries the baud rate setting of Serial Port
10:

10 DI M Setting$[ 20]

20 QUTPUT 800; " CONF: SPB: BAUD?" !lnitiates a query.
30 ENTER 800; Setti ng$

40 DI SP Setting$

50 END

This program returns a quoted string. If the baud rate is set to 9600, the returned ASCII
character string i8600. Serial Port 10 settings are held in non-volatile memory. They
remain unchanged until modified using an IBASIC command.
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PROGram Subsystem

I ntroduction

The PROGram Subsystem provides a set of commands which allow an external
controller to generate and control an IBASIC program within the Test Set. The
PROGram Subsystemin the Test Set isalimited implementation of the PROGram
Subsystem defined in the Standard Commands for Programmable I nstruments
(SCPI) Standard. The PROGram Subsystem commands, as implemented in the
Test Set, can be used to

download an IBASIC program from an external controller into the Test Set

upload an IBASIC program from the Test Set into an external controller

control an IBASIC program resident in the Test Set from an external controller

set or query program variables within an IBASIC program which is resident in the Test
Set

execute IBASIC commands in the Test Set’s IBASIC Controller from an external
controller
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SCPI PROGram Subsystem

The SCPI PROGram Subsystem was designed to support instruments which can
store multiple programs in RAM memory at the same time. The SCPI PROGram
Subsystem provides commands which allow multiple programs to be named,
defined and resident in the instrument at the same time. The Test Set does not
support this capability.

For complete information on the SCPI PROGram Subsystem refer to the Standard
Commands for Programmable Instruments (SCPI) Standard. If you are not
familiar with SCPI, it is recommended that you obtain a copy of the book: A
Beginner's Guide to SCHISBN 0-201-56350, Addison-Wesley Publishing
Company).

Test Set PROGram Subsystem

The Test Set was designed to store only one IBASIC program in RAM memory at
any given time. The PROGram Subsystem commands, as implemented in the Test
Set, operate differently than described in the SCPI Standard. In addition, the SCPI
PROGram Subsystem commands which were designed to support multiple
programs are not supported in the Test Set.

Supported SCPI Commands
The Test Set supports the following subset of the :SEL ected SCPI commands.

:SELected:DEFine
:SELected:DEFine?
:SELected:DELete:ALL
:SELected:EXECute
:SELected:NUMBer
:SELected:NUMBer?
:SELected:STATe
:SELected:STATe?
:SELected:STRing
:SELected:STRing?
:SELected:WAIT
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Unsupported SCPI Commands
The Test Set does not support the following SCPI commands.

e :CATalog?

» :SElLected:DELete:SELected
» :SElLected:MALLocate
» :SElLected:MALLocate?
* :SElLected:NAME

* :SElLected:NAME?

» EXPLicit:DEFine

» EXPLicit:DEFine?

» EXPLicit:DELete

» EXPLicit:EXECute

» EXPLicit:MALLocate

» EXPLicit:MALLocate?

» :EXPLicit:NUMBer

» :EXPLicit:NUMBer?

» :EXPLIicit:STATe

» :EXPLIcit:STATe?

e :EXPLicit:STRing

e :EXPLicit:STRing?

o EXPLicit:WAIT

NOTE: Sending the Test Set any of the unsupported SCPI PROGram Subsystem commands can
result in unexpected and/or erroneous operation of IBASIC. This may require the Test Set's
RAM to be initialized from the SERVICE screen to regain proper IBASIC operation.
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PROGram Subsystem Commands

See the Program syntax diagram, on page 163, for PROGram Subsystem command
syntax rules.

Command Notation
The following notation is used in the command descriptions:

L etter case (uppercase or lowercase) is used to differentiate between the short form (the
uppercase characters) and long form (the whole keyword) of the command.

The lower case letters in the keyword are optional; they can be deleted and the com-
mand will still be understood by the Test Set.

[] = Optional keyword; thisisthe default state, the Test Set will process the command
to have the same effect whether the optional keyword isincluded by the programmer or
not.

<> = Specific SCPI-defined parameter types. Refer to the SCPI Standard for definitions
of the SCPI-defined parameter types.

{} = One or more parameters that must be included one or more times.

| = Separator for choices for a parameter. Can be read the same as “or.”

Command Descriptions

NOTE: When a PROGram Subsystem command is sent to the Test Set through HP-IB from an
external controller the Test Set is put into REMOTE mode. The Test Set must be put in
LOCAL mode to use the front-panel keys or to use the serial ports to input data into the
IBASIC Command line.
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NOTE:

[:SELected] All the commands under this keyword access the IBASIC program
currently resident in the Test Set. Note that this keyword is optional in the
command syntax.

Syntax
PROG anf : SELect ed]

:DEFine <program> The DEFine command is used to create and download an
IBASIC program into the Test Set from an external controller.

To download an IBASIC program, any currently resident IBASIC program must
first be deleted using the :DELetee ALL command. Attempting to download anew
IBASIC program while an IBASIC program is currently resident causes

I BASI C Error: -282 Illegal program nane.

It is possible for the PROGram Subsystem to think that there is an IBASIC program
resident in the Test Set when, in actuality, there is not. This situation would exist for
example, if an IBASIC program had been created and downloaded using the :DEFine
command and then deleted, from the front panel, using the SCRATCH ALL command
from the IBASIC Command line. Under this circumstance IBASIC Error -282 would be
generated when another attempt is made to download a program with the PROGram
Subsystem. It is recommended that the :DELeteALL command aways be sent
immediately before the :DEFine command.

The IBASIC program downloaded into the Test Set must be transferred as |EEE
488.2 Arbitrary Block Program Data. Refer to the |IEEE Standard 488.2-1987 for
detailed information on this data type. Two syntax forms are provided with the
Arbitrary Block Program Data data type: one form if the length of the program is
known and another one if it is not.
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Syntax (length of program not known)

PROG anf : SELect ed] : DEFi ne <#0><pr ogr an><NL><END>

The following notation is used in the command description:

<#0> = |EEE 488.2 Arbitrary Block Program Data header.

<program> = the IBASIC program sent as 8 hit data bytes.
<NL> = new line = ASCII line-feed character.

<END> = |EEE 488.1 END message. Thisterminatesthe block transfer andisonly sent
once with the last byte of the indefinite block data.

Exanpl e BASI C programto downl oad an I BASIC programto Test Set

PROG: DEL: ALL"! Del ete current program
PROG: DEF #0"! Create program send header

10
20
30
40
50
60
70
80

QUTPUT
QUTPUT
QUTPUT
QUTPUT
QUTPUT
QUTPUT
QUTPUT
END

714;"
714;"
714,
714;"
714;"
714;"
714;"

"10

20
30
40
50

FORJ =1 TO 10"!1st prog line

DI SP J"!'2nd prog line

BEEP"! 3rd prog |ine

NEXT J"!4th prog line

END' END! Send END nessage at end of last line
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Syntax (length of program known)

PROG anf : SELect ed] : DEFi ne <#><of digits in count field>

<count field:

of data bytes in progrank<program data bytes>

The following notation is used in the command description:

The data starts with a header which begins with a “#”, followed by a single non-zero
digit in the range 1-9 which specifies the number of digits in the following count field,
followed by a series of digits in the range of 0-9 which gives the number of data bytes
being sent, followed by the number of data bytes specified by the count field.

Example

#16<dat a byt e><data byte><data byte><data byte><data byt e><data by
te>

Example BASI C program to download an IBASIC program to Test Set

10
20
30
40
50
60
70
80

QUTPUT
QUTPUT
QUTPUT
QUTPUT
QUTPUT
QUTPUT
QUTPUT
END

714;"
714;"
714;"
714;"
714;"
714;"
714;"

PROG: DEL: ALL" !Del ete current program
PROG: DEF #257" ! Create program send header

10
20
30
40
50

FORJ =1 TO 10" '18 characters + CR + LF
DISP J" !9 characters + CR + LF

BEEP" 17 characters + CR + LF

NEXT J" !9 characters + CR + LF

END'! 6 characters

:DEFine? The :DEFine? query command is used to upload an IBASIC program
from the Test Set to an external controller.
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The IBASIC program uploaded to the external controller istransferred as |IEEE
488.2 Definite Length Arbitrary Block Response Data. The following information
describes some of the characteristics of the IEEE 488.2 Definite Length Arbitrary
Block Response Data type. Refer to the |IEEE Standard 488.2-1987 for detailed
information on this data type.

The data starts with a header which begins with a “#”, followed by a single non-zero
digit in the range 1-9 which specifies the number of digits in the following count field,
followed by a series of digits in the range of 0-9 which gives the number of data bytes
being sent, followed by the number of data bytes specified by the count field.

Example

#16<dat a byt e><data byt e><data byt e><data byt e><data byt e><data
byt e>

The transfer is terminated by the transmission, from the Test Set to the external control-
ler, of the response message terminator (NL & END messge).
<NL> = new line = ASCII linefeed character.

<END> = IEEE 488.1 END message.

Syntax
PROG an{ : SELect ed] : DEFi ne?
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Example BASI C program to upload an IBASIC program from Test Set

10
20
gra
30

40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190

DI M Prog_Il i ne$[ 200] ! Hol ds | ongest programline in Test Set

DI M Fil e_nane$[ 10] ! Hol ds the nanme of file to store |BASIC pro-
m

LINPUT "Enter nanme of file to store [IBASIC program
in:", File_nane$
QUTPUT 714; " PROG: DEF?"
ENTER 714 USING "X, D, #"; Count _l ength ! Get length of count field
I Get nunber of characters in program includes CR/LF on each |ine
ENTER 714 USI NG VAL$( Count _I| engt h) &' D, #"; Chars_t ot al
ICreate ASCI| file to hold program add 5 records for buffer
CREATE ASCI | Fil e_nane$, (Chars_total/256)+5
ASSIGN @ile TO Fil e_nane$
LOoOP
ENTER 714; Prog_line$ !Read in one programline
QUTPUT @ile;Prog line$ !Store in file
Char s_xf erd=Chars_xferd+LEN(Prog_line$)+2 ! CR/'LF not read
EXIT I F Chars_xferd>=Chars_total
END LOOP
ENTER 714; Msg_terminator$ ! Terminate the bl ock data transfer
ASSIGN @ile TO *
END

:DELeteALL The:DELete ALL command is used to delete an IBASIC program
in the Test Set. If the IBASIC program in the Test Set isin the RUN state, an
IBASIC Error: -284 Programcurrently running errorisgenerated and

the

program is not deleted.

Syntax

PROG an{ : SELect ed] : DELet e: ALL

Example

QUTPUT 714; " PROG am SELect ed: DELet e: ALL"
or
OUTPUT 714; " PROG DEL: ALL"
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:EXECute <program_command> The :EXECute command is used to execute, from an
external controller, an IBASIC program command in the Test Set’s built-in IBASIC
Controller.

<program_command> is string data representing any legal IBASIC command. If the
string data does not represent a legal IBASIC command3&sl C Error: -285
Program synt ax error is generated.

Any IBASIC program in the Test Set must be in either the PAUSed or STOPped state
before the external controller issues the :EXECute <program_command> command. If
the IBASIC program is in the RUN state, |a®ASI C Error: -284 Program

currently running is generated.

Syntax
PROG anf : SELect ed] : EXECut e <del i nmi t er ><pr ogr am conmand><del i ni t er >
The following notation is used in the command description:

<delimiter> = IEEE 488.2 <string data> delimiter, single quote or double quote, must be the
same.

Example

QUTPUT 714; " PROG am SELect ed: EXECut e ' CLEAR SCREEN "
or
QUTPUT 714; " PROG EXEC ' CLEAR SCREEN "

417



Chapter 7, IBASIC Controller
PROGram Subsystem

:NUMber <varname>{,<nvalues>} The :NUMBer command is used to set, from
an externa controller, the value of numeric variables or arraysin an IBASIC
program in the Test Set. <varname> isthe name of an existing numeric variable or
array, and can be sent as either character data (<varname> not enclosed in quotes)
or string data (<varname> enclosed in quotes). <nvalues> isalist of comma-
separated <numeric_values> which are used to set the value of <varname>.

NOTE: If the variable name <var_name> is longer than 12 characters it must be sent as string data
(<var_name> enclosed in quotes). For example, OUTPUT 714;"PROG:NUMB
Var_name,10".

Attempting to send a <var_name> longer than 12 characters as character data
(<var_name> not enclosed in quotes) will generate the following error:

HP-1B Error: -112 Program menonic too | ong.

If an attempt is made to set the value of a numeric variable or array and no
IBASIC programisinthe Test Setan | BASI C Error: -282 |11 egal

pr ogr am name isgenerated. If an attempt is made to set the value of a numeric
variable or array and the numeric variable specified in <varname> does not exist
intheprograman | BASI C Error: -283 |llegal variable naneis
generated. If the specified numeric variable cannot hold all of the specified
<numeric_values>an| BASI C Error: -108 Paraneter not allowedis
generated.

Syntax
PROG ani : SELect ed] : NUMBer <var nane>{, <nval ues>}

Example setting the value of asimplevariable

QUTPUT 714; " PROG am SELect ed: NUMBer Vari abl e, 15"
or
OUTPUT 714; " PROG NUMB Vari abl e, 15"

Example setting the value of a one dimensional array [Array(5)] with 6 elements

QUTPUT 714; " PROGr am SELect ed: NUMBer Array, 0,1, 2,3,4,5"
or
QUTPUT 714;"PROG NUMB Array, 0,1, 2, 3,4,5"

NOTE: Individual array elements cannot be set with the :NUMBer command.
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Example setting the value of atwo dimensional array [Array(1,2)] with 6 elements

QUTPUT 714; " PROG am SELect ed: NUMBer Array, 0,1, 2,3,4,5"
or
OUTPUT 714;"PROG NUMB Array, 0, 1, 2, 3,4,5"
Arrays arefilled by varying the right-most dimension the fastest. After executing the above
statement the array values would be, Array(0,0)=0, Array(0,1)=1, Array(0,2)=2,
Array(1,0)=3, Array(1,1)=4, Array(1,2)=5.

Individual array elements cannot be set with the :NUMBer command.

:NUMber? <varname> The :NUMBer? query command is used to return, to an
externa controller, the current value of numeric variables or arraysin an IBASIC
programinthe Test Set. <varname> isthe name of an existing numeric variable or
array in the IBASIC program, and can be sent as either character data (name not
enclosed in quotes) or string data (name enclosed in quotes).

Attempting to send a<var_name> longer than 12 characters as character data (<var_name>
not enclosed in quotes) will generate the following error:

If the variable name <var_name> is longer than 12 characters it must be sent as
string data (<var_name> enclosed in quotes). For example, OUTPUT
714;"PROG:NUMB 'Var_name™.

HP-1B Error: -112 Program menonic too | ong.

For simple variables the value is returned as a series of ASCII characters
representing a numeric value in scientific notation (+3.00000000000E+000). For
arrays the values are returned as a comma separated list of ASCII characters
representing a numeric value in scientific notation. For example,
+3.00000000000E+000,+3.00000000000E+000,+3.00000000000E+000, €tc.
Array values are sent by varying the rightmost dimension of the array the fastest.

If an attempt is made to query the value of a numeric variable or array and no
IBASIC programisinthe Test Setan | BASI C Error: -283 |11 egal

vari abl e nane isgenerated. If an attempt is made to query the value of a
numeric variable or array and the variable specified in <varname> does not exist
intheprograman | BASI C Error: -283 |llegal variable naneis
generated.
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Syntax
PROG anf : SELect ed] : NUMBer ? <var nanme>

NOTE: The program commands and syntax used to enter data from the Test Set into the external
controller will depend upon the programming language used in the external controller.
Considerations such as type conversion (integer to real, real to complex, etc.), the sequencein
which values are entered into arrays, the capability to fill an entire array with a single enter
statement, etc. will depend upon the capabilities of the programming language used in the
externa controller. The examples which follow represent the capabilities of HP Rocky
Mountain BASIC programming language running on an HP 9000/300 Series Controller.

Example querying the value of a simple variable

QUTPUT 714; " PROG am SELect ed: NUMBer ? Vari abl e"
ENTER 714; Val ue
or
QUTPUT 714; " PROG NUMB? Vari abl e"
ENTER 714; Val ue
This example assumes that the variable named Value in the ENTER statement is the same
type as the variable named Variablein the IBAS C program.

Example querying the value of a one dimensional array [Array(5)] with 6 elements

QUTPUT 714; " PROG am SELect ed: NUMBer ? Array”
ENTER 714; Result_array(*)
or
QUTPUT 714; " PROG NUMB? Array"
ENTER 714; Result _array(*)
This example assumes that the array named Result_array(*) in the ENTER statement is di-
mensioned exactly the same as the array named Array in the IBAS C program.

NOTE: Individual array elements cannot be queried with the :NUMBer? command.
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Example querying the value of a one dimensional array whose name is known but
whose current sizeisunknown

10 DI M Tenp$[ 5000] !This will hold 250 nunbers @20 characters each
20 DM Result _array(500) !This array will hold up to 501 val ues

30 QUTPUT 714; "PROG NUMB? Array" !Query the desired array

40 ENTER 714; Tenp$ ! Enter the values into a tenporary string variable
50 N=-1 !Initialize array pointer, assune option base 0

60 REPEAT !Start loop to take values fromstring and put in array
70 N=N+1 !'lncrenment array pointer

80 Pos_comma=PCS(Tenp$, ", ") !Find comma separ at or

90 Result_array(N)=VAL(Tenp$[ 1, Pos_commae-1]) !Put value into array
100 Tenp$=Tenp$[ Pos_comma+l] ! Renpbve value fromtenporary string
110 UNTIL POS(Tenmp$,",")=0 ! Check for last value in tenmporary string
120 Result_array(N+1) =VAL(Tenp$) !Put last value into array

130 END

The above exampl e assumesthat the dimensioned size of the IBAS C array issmall-

er than the dimensioned size of the array named Result_array.

NOTE: Individual array elements cannot be queried with the :NUMBer? command.

:STATe RUN|PAUSE|STOP|CONTinue The STATecommand isused to set, from
an external controller, the execution state of the IBASIC program in the Test Set.
Table 43 defines the effect of setting the execution state of the IBASIC program to
adesired state from each of the possible current states.
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Table 43

Effect of STATe Commands

Desired State of
IBASIC Program

Current State of IBASIC Program

(STATecommand
sent to Test Set) RUNNING PAUSED STOPPED
RUN HP-IB Error: -221 | RUNNING RUNNING
Settings conflict
CONT HP-IB Error: -221 | RUNNING HP-IB Error: -221
Settings conflict Settings conflict
PAUSE PAUSED PAUSED STOPPED
STOP STOPPED STOPPED STOPPED

The program execution states are defined as follows:

* RUNNING, the program is currently executing.
» PAUSED, the program has reached a break in execution but can be continued.

« STOPPED, program execution has been terminated.

Syntax

PROG ani : SELect ed] : STATe RUN| PAUSe| STOP| CONTi nue

Example

QUTPUT 714; " PROGr am SELect ed: STATe RUN'

or

QUTPUT 714; " PROG STAT RUN'
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:STATe? The STATe? query command is used to query, from an external
controller, the current execution state of the IBASIC program in the Test Set. The
return data (RUN, STOP, or PAUS) is sent as a series of ASCII characters.

The program execution states are defined as follows:

* RUN, the program is currently executing.
* PAUS, the program has reached a break in execution but can be continued.
« STOP, program execution has been terminated.

Syntax
PROG anf : SELect ed] : STATe?

Example

QUTPUT 714; " PROG am SELect ed: STATe?"
ENTER 714; St at e$

or

OQUTPUT 714; " PROG STAT?"

ENTER 714; St at e$
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NOTE:

NOTE:

:STRing <varname>{,<svalues>} The :STRing command is used to set, from an
external controller, the value of string variables or string arraysin an IBASIC
program in the Test Set. <varname> is the name of an existing string variable or
string array in the IBASIC program. <svalues> is alist of comma-separated
guoted strings which are used to set the value of <varname>.

If the variable name <var_name> is longer than 12 characters it must be sent as string data
(<var_name> enclosed in quotes). For example, OUTPUT 714;"PROG:STR
Var_name,'data™.

Attempting to send a <var_name> longer than 12 characters as character data
(<var_name> not enclosed in quotes) will generate the following error:

HP-1B Error: -112 Program menonic too | ong.

If the programmer wishes to append the IBASIC “$” string identifier onto the string
variable name, the string variable name must be sent as string data, that is enclosed in
guotes. For example,

OUTPUT 714;"PROG:STR 'Var_name$','data™

Appending the IBASIC “$” string identifier onto the string variable name
without enclosing the string variable name in quotes will generate
HP-1B Error: -101 Invalid character.

If an attempt is made to set the value of a string variable or array and no IBASIC
programisinthe Test Setan| BASI C Error: -282 |1l egal program nane
is generated. If an attempt is made to set the value of a string variable or array and
the string variable specified in <varname> does not exist in the program an
IBASIC Error: -283 Illegal variable nane isgenerated. If aquoted
string value istoo long to fit into the string variable then it is silently truncated
when stored into the IBASIC string variable. If the specified string variable
cannot hold all of the quoted stringsan | BASI C Error: -108 Paranet er
not al | owed isgenerated.
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Syntax
PROGr an{ : SELect ed] : STRi ng <var name>{, <sval ues>}

Example setting the value of a simple string variable

QUTPUT 714; " PROG am SELect ed: STRing Variable,’ data' "
or
QUTPUT 714; " PROG STR Vari able,’ data’ "

Example of setting the value of astring array with 3 elements of 5 characters each, such as
Array$(2)[5]

QUTPUT 714; " PROG am SELect ed: STRi ng Array,’ 12345 ,’ 12345 ,’1
2345 "

or
OQUTPUT 714;"PROG STR Array, ' 12345’ ,’ 12345’ ,’ 12345 "

NOTE: With Option Base 0 set in IBASIC, array indexing starts at O.

:STRing? <varname> The :STRing? query command is used to return, to an
externa controller, the current value of string variables or arraysin an IBASIC
program in the Test Set. <varname> is the name of an existing string variable or
string array in the IBASIC program.

NOTE: If the variable name <var_name> is longer than 12 characters it must be sent as string data
(<var_name> enclosed in quotes). For example, OUTPUT 714;"PROG:STR?'Var_name™.

Attempting to send a <var_name> longer than 12 characters as character data
(<var_name> not enclosed in quotes) will generate the following error:

HP-1B Error: -112 Program menonic too | ong

NOTE: If the programmer wishes to append the IBASIC ‘$’ string identifier onto the string variable
name, the string variable name must be sent as string data, that is enclosed in quotes. For
example,

OUTPUT 714;"PROG:STR? 'Var_name$"

Appending the IBASIC ‘$’ string identifier onto the string variable name without
enclosing the string variable name in quotes will generate the following error:
HP-1B Error: -101 Invalid character.
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For simple string variables the value is returned as a quoted string (“This is an
example.”). For string arrays the values are returned as a comma separated list of
guoted strings (“This is an example.”,“This is an example.”). The string array
elements are returned in ascending order (Array$(0), Array$(1), Array$(2), etc.).

If an attempt is made to query the value of a string variable or array and no IBASIC
program is in the Test Set aBASI C Error: -283 |1l egal variable naneis
generated. If an attempt is made to query the value of a string variable or array and
the string variable specified in <varname> does not exist in the prograBASNC
Error: -283 Illegal variable nane is generated.

Syntax
PROG ani : SELect ed] : STRi ng? <var nane>

NOTE: The program commands and syntax used to enter string datafrom the Test Set into the external
controller will depend upon the programming language used in the external controller. The
exampleswhich follow represent the capabilities of HP Rocky Mountain BASIC programming
language running on an HP 9000/300 Series Controller.

Example of querying the value of a simple string variable

QUTPUT 714; " PROGr am SELect ed: STRi ng? Vari abl e"
ENTER 714; Val ue$
or
QUTPUT 714; " PROG STR? Vari abl e"
ENTER 714; Val ue$

Exampleof queryingthevalueof astringarray with 3 elementsof 5 char acter seach, such
asArray$(2)[5]

QUTPUT 714; " PROGr am SELect ed: STRi ng? Array"

ENTER 714 USI NG "3(X, 5A, 2X)"; Resul t _array$(*)

or

QUTPUT 714; " PROG STR? Array"

ENTER 714 USI NG "3(X, 5A, 2X)": Resul t _array$(*)
Thisexample assumes that the string array named Result_array$(*) isdimensioned exactly the
same as the array named Array in the IBAS C program and that each element in the string ar-
ray Array hasfive charactersinit.
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Example of querying the value of a string array whose name is known but whose cur -
rent sizeisunknown

05 OPTION BASE 1

10 DI M Tenp$[ 5000] !This will hold 5000 characters

20 DI M Tenp_array$(50)[200]! Tenp array: 50 el ements of 200 character
30 QUTPUT 714;"PROG STR? Array" !Query the desired array

40 ENTER 714; Tenp$ ! Enter the values into a tenporary string variabl e
50 N=O !Initialize array pointer

60 EPEAT !Start loop to take values fromstring and put in array
70 N=N+1 !'lncrenment array pointer

80 Pos_comma=POS(Tenp$, ", ") !Find coma separ at or

90 Tenp_array$(N) =Tenp$[ 2, Pos_comra-2] !Put value into array

100 Tenp$=Tenp$[ Pos_comma+l] ! Renpbve value fromtenporary string
110 UNTIL POS(Temp$,",")=0 ! Check for last value in tenmporary string
120 Tenp_array$(N+1) =Tenp$[ 2, LEN( Tenp$) - 1] ! Put last value in array
130 END

The above example assumes that the total number of charactersin the dimensioned size of
the IBASIC string array named Array is smaller than the dimensioned size of the string
variable named Temp$. Also, the maximum length of any element in the IBAS C string ar-
ray Array must be less than or equal to 200 characters.

:WAIT The :WAIT command stops the Test Set from executing any commands
or gueries received through HP-1B until after the IBASIC program exitsthe RUN
state; that is, the program is either PAUSED or STOPPED.
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CAUTION:

The Test Set will continue to process HP-I1B commands into the HP-1B input buffer
up to the point that the buffer isfull. If the external controller attemptsto send more
commands than can fit into the HP-1B input buffer before the IBASIC program is
PAUSED or STOPPED, the HP-I1B bus will appear to be locked up. Thisisdueto
thefact that the HP-1B busand the external controller will bein atemporary holdoff
state while waiting for the HP-1B input buffer to empty.

If aquery command is sent to the Test Set while the IBASIC program is under the
influence of a :WAIT command, no data will be put into the Test Set’s Output
Queue until the IBASIC program is either PAUSED or STOPPED. If the external
controller attempts to enter the queried data before the IBASIC program is
PAUSED or STOPPED, the HP-IB bus will appear to be locked up. This is due to
the fact that the HP-IB bus and the external controller will be in a temporary
holdoff state while waiting for the data to be put into the Output queue to satisfy
the enter command.

Syntax
PROG an : SELected] : WAI T

Example

QUTPUT 714; " PROG am SELect ed: WAI T"
or
QUTPUT 714; " PROG WAl T"
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:WAIT? The :WAIT? guery command stops the Test Set from executing any
commands or queries received through HP-IB until after the IBASIC program
exitsthe RUN state, that is - the program is either PAUSED or STOPPED. A 1is
returned in response to the :WAIT? query command when the IBASIC programis
either stopped or paused.

CAUTION:

When the :WAIT? query command is sent to the Test Set the program running on the external
controller will hang on the enter or input statement until the IBASIC program is either
STOPPED or PAUSED. This is due to the fact that the HP-IB bus and the external controller
will be in atemporary holdoff state while waiting for the Test Set to put a 1 into the Output
gueue to satisfy the :WAIT? query command.

Syntax
PROG anf : SELect ed] : WAI T?

Example

QUTPUT 714; " PROGr am SELect ed: WAl T?"
ENTER 714; Dumy
or
QUTPUT 714; " PROG WAI T?"
ENTER 714; Dunmy

Consider the following example where the user wishes to determine, from an
external controller, if the IBASIC program running on the Test Set has finished
executing. The example programs show how this might be accomplished with and
without using the :WAIT? query command.
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Example BASI C program without using the :WAIT? query command

10 QUTPUT 714; " PROG STAT RUN'

20 LOCP

30 QUTPUT 714; " PROG STAT?"

40 ENTER 714; St ate$

50 EXIT I F State$="STOP" OR St at e$="PAUS"

60 END LOCP
70 DI SP "I BASI C program not running."
80 END

Example BASI C program using the :WAIT? query command

10 QUTPUT 714; " PROG STAT RUN'
20 QUTPUT 714; " PROG WAl T?"

30 ENTER 714; Dummy !Program will hang here until |BASIC program
st ops

40 DI SP "1 BASI C program not running."

50 END
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Using the EXECute Command

The PROGram:EX ECute command can be used to list, edit and control IBASIC
programsin the Test Set from an external controller. This eliminates having to use
the cursor control knob and provides a more efficient way of making small changes
to programs. The full range of IBASIC program commands can be executed from an
external controller using the PROGram:EX ECute command.

The following operations are given as typical examples of using the
PROGram:EXECute command.

NOTE: The program commands and syntax used to send data from the external controller to the Test
Set will depend upon the programming language used in the external controller. The examples
which follow represent the capabilities of HP Rocky Mountain BASIC programming language
running on an HP 9000/300 Series Controller.

When a PROGram Subsystem command is sent to the Test Set through HP-1B from
an external controller the Test Set is put into REMOTE mode. The Test Set must be
put in LOCAL mode to use the front panel keys or to use the seria ports to input
datainto the IBASIC Command line.

Entering a new IBASIC program line

IBASIC program lines can be entered directly into the Test Set's RAM memory, one
line at a time, from an external controller using the PROGram:EXECute command
as follows:

PROG:EXEC '<new program line number/program line>’

where <new program line number/program line> represents a valid IBASIC program
line.

For example, to enter the following new program line into the Test Set,

20 A=3.14
execute the following command from the external controller:

QUTPUT 714; "PROG EXEC ' 20 A=3.14""

Quoted strings, such as those used in PRINT commands, must use double quotes.
For example,

OUTPUT 714; " PROG EXEC ' 30 PRINT ""TEST""'"
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Editing an existing IBASI C program line

Existing IBASIC program lines which are resident in the Test Set's RAM memory
can be edited, one line at a time, from an external controller using the
PROGram:EXECute command as follows:

PROG EXEC ' <exi sting program|ine nunber/nodified programline>

where <existing program line number/modified program line> represents an
existing IBASIC program line.

For example, to edit the following existing program line in the Test Set.

30 QUTPUT 814; " AFAN: DEMP: GAIN 20 dB"
to
30 QUTPUT 814; " AFAN: DEMP: GAIN 10 dB"

execute the following command from the external controller:
OUTPUT 714; " PROG EXEC ’ 30 OUTPUT 814;"" AFAN: DEMP: GAI N 10 dB""’ "
Quoted strings, such as those used in OUTPUT commands, must use double

quotes.
Listing A Program

Execute the following command on the external controller to list an IBASIC
program which is resident in the Test Set to the currently specified IBASIC
Controller LIST device.

QUTPUT 714; " PROG EXEC ' LI ST "
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Downloading An IBASIC Program Into the Test Set

The following procedure uses the PROGram Subsystem commands to transfer an

IBASIC program, which isresident in the memory of the external controller, from

the external controller to the Test Set. This procedure assumes the Test Set's
HP-IB address is set to 14. The example also assumes the external controller is an
HP 9000 Series 300 Controller.

1. Access the Test Set's TESTS (IBASIC Controller) screen.

2. Enter a program into the external controller. Use the sample program below if no
program is available. When run, the sample program clears the Test Set’s IBASIC
Controller display area, and prints a message indicating that the download procedure
worked.

10 'THIS IS A SAMPLE PROGRAM
20 CLEAR SCREEN
30 PRI NT " DOANLOADI NG COVPLETED!
40 END
3. Execute the following commands on the external controller:

OUTPUT 714, " PROG DEL: ALL"

QUTPUT 714; " PROG DEF #0"

LI ST #714

QUTPUT 714;" "END
4. To verify that the program was downloaded, execute the following commands from the

external controller:

OQUTPUT 714; " PROG EXEC ' LI ST "

The program should be listed on the Test Set's TESTS (IBASIC Controller) screen.
5. Run the program on the Test Set by first selecting the LOCAL key on the front panel

of the Test Set and then selecting Rua key on the Test Set's TESTS (IBASIC
Controller) screen.
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Uploading a Program From the Test Set

The following BASIC program copies an IBASIC program from the Test Set's
IBASIC Controller RAM to the external controller and then stores it to a file on
the external controller’s currently assigned mass storage device.

When the upload program is entered and run on the external controller, the
operator is prompted for the name of the file to store the IBASIC program in. As
the upload program is running, the total number of characters in the program, and
the number of characters transferred, are displayed.

10 !'Upl oad an IBASIC programin Test Set to an external controller.
20 DM Prog_l i ne$[ 200] !'Hol ds | ongest programline in Test Set

30 DIMFil e_name$[ 10] ! Hol ds the name of file to store | BASI C program
40 Addr=714 !Test Set HP-1B address

50 LI NPUT "Enter nanme of file to store I BASIC programin:", Fil e_name$
60 QUTPUT Addr ;" PROG DEF?"

70 ENTER Addr USING "X, D, #"; Count _| ength ! Get length of count field
80 ! Get nunmber of characters in program includes CR/LF on each |ine
90 ENTER Addr USI NG VAL$( Count _| engt h) &' D, #"; Char s_t ot al

100 !Create ASCII file to hold program add 5 records for buffer
110 CREATE ASCI| File_name$, (Chars_total/256)+5

120 ASSIGN @ile TO Fil e_nane$

130 LOCP

140 ENTER Addr; Prog_line$ ! Read in one programline

150 QUTPUT @ile;Prog_line$ !Store in file

160 Chars_xf erd=Chars_xferd+LEN(Prog_l i ne$)+2 ! CR/'LF not read

170 DI SP Chars_xferd;"of"; Chars _total ;"characters transferred."
180 EXIT | F Chars_xferd>=Chars_t ot al
190 END LOCP

200 ENTER Addr; Msg_terminator$ ! Terminate the bl ock data transfer
210 ASSIGN @ile TO* !Close the file
220 END
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Saving an IBASIC Program To A Memory Card

The following procedure can be used to save an IBASIC program from the
IBASIC Controller's RAM memory to a memory card inserted into the front panel
of the Test Set.

1. PressLOCAL, SHIFT, CANCEL on the Test Set to perform an IBASIC reset.

2. If the memory card has not been initialized, insert it into the Test Set and execute the
following command on the external controller:

OUTPUT 714; " PROG EXEC ' I NI TI ALI ZE"": | NTERNAL, 4" """
Insert the initialized memory card into the Test Set.

4. Define the memory card as the Mass Storage device by executing the following
command on the external controller:

QUTPUT 714; "PROG EXEC ' MSI "":| NTERNAL, 4""" "

5. Savethe program to the memory card by executing the following command on the
external controller:

QUTPUT 714; " PROG EXEC ' SAVE ""<fil enane>""""

435



Chapter 7, IBASIC Controller
The TESTS Subsystem

The TESTS Subsystem

The Test Set makes available to the user an automated user-interface which has
been specifically designed for radio test. One of the primary problems associated
with automated radio testing is the need to rapidly configure the software with the
information needed to test a specific type of radio. Information such as, test
frequencies/channels, test specifications, test parameters, test conditions and pass/
fail limits. Most often the test(s) and test procedure(s) used to test aclass of radio
(AM, FM, AMPS, TACS, TDMA, CDMA, etc.) are defined by an industry
standard and are used to test all radio types within that class. However, for a
specific radio type, the test(s) may remain the same but the information needed to
test the radio changes. For example, a portable hand-held may have different
transmit power levels than a mobile - the RF power test is the same but the power
levels, supply voltages, pass/fail limits etc. can be different.

There are two approaches which can be used to provide the software with the
information needed to test aradio: a) hardcode the information directly into the
software, or b) store the information outside the program code itself and make it
available to the software as needed. Hardcoding the information into the software
has several serious drawbacks: changing the information is difficult and the
software becomes specific to that radio type. Storing the information outside the
program code and making it available to the software as needed overcomes both
of these problems, that is - the information is easy to change and the software is
not specific to a particular type of radio.

The Test Set's automated user-interface was designed using this approach.
Hewlett-Packard has developed software specifically designed to run on the Test
Set. The HP 11807 Radio Test Software provides the user with a library of
industry standard tests. All radio specific information has been removed from the
software. The information needed to test a specific type of radio is available to the
user through the TESTS Subsystem. To generate, change and maintain this radio
specific information the TESTS Subsystem provides menu driven input screens to
define specifications, parameters, test sequencing and system configuration for a
particular radio type.
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Writing Programs For the TESTS Subsystem

The HP 83224A IBASIC Developer’s Tool Kit for Windows is required for
developing programs which use the Tests Subsystem. Contact your local Hewlett-
Packard sales representative or sales office for ordering and pricing information.

TEST S Subsystem File Descriptions

Three types of files are used in the TESTS Subsystem to store different types of
information.

CodeFiles

The first aspect of an automated definition is the code itself. This is just a standard
IBASIC Code file that can reside either on the Memory card, on an external disk
drive connected to the HP-IB port of the Test Set, or in an internal RAM disk. The
name of this file is preceded by a lower case c in the HP 8921A. This tells the
TESTS Subsystem that this particular file contains program code.

Library Files

A Library indicates all of the available test subroutines in the code, the set of all
parameters that might be entered using the user-interface screens, and all
specifications that might be used by the subroutines in the code to decide if a test
point passes or fails.

Only one Library is defined for each Code file. The name of this file is preceded
by a lower case | in the HP 8921A, telling the TESTS system that this is a Library
file. Also, both the Library and Code file should have the same base name to
indicate the relationship between them.

A Library is required to use the user-interface screen functions of the TESTS
Subsystem. If the program is simple enough that there is no need for user-input, or
if all the user-input is simple enough to be accomplished with INPUT statements,
a [NO LIB] option is available.
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Figure 29

Procedure Files

A Procedure alows the user to define which of the test subroutines, parameters,
and specifications defined in the Library will be used to test a specific Radio.
There may be many Procedures defined that use the same IBASIC Code and
Library, each using a different subset of the choices available in the Library.
These files are preceded with alower case p in the Test Set, but are not required to
have the same base name as either the Library or the Code. The name of the
corresponding Library (if any) is stored in each Procedure file.

IBASIC Test Code
cName

Code for all possible
radio tests

Test Library
IName

Set of all parameters,
specifications, and
tests

Procedure 1
pName

Parameters,
Specifications, and
test for each radio

Procedure 2
pName2

Procedure N
pNameN

TESTS Subsystem File Relationship

ch6drw06.drw
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TESTS Subsystem Screens

The TESTS Subsystem uses several screensto create, select, and copy files, and
to run tests.

TheMain TESTS Subsystem Screen
Refer to figure 30 .

The TESTS (Main Menu) screen is accessed by pressing the front panel TESTS
key. Test procedures are selected and run from this screen. Additionally, accessto
al other TESTS Subsystem screens is accomplished from this screen.

TheSel ect Procedure Location: fieldisused to select the mass storage

location for the procedure to be loaded. The Sel ect Procedure Fil enane:

field is used to select the name of the procedure to beloaded. TheDescri pti on:
field gives the user a brief description of the procedure currently selected in the

Sel ect Procedure Fil enane: field.

To view al the Procedures available on the mass storage location currently
selectedinthe Sel ect Procedure Locati on: field, position the cursor on the
Sel ect Procedure Fil enane: field and push the rotary knob. A menu will
appear in the lower right corner of the screen, displaying all the procedure files
which are available. Thisis not alisting of the full contents of the selected mass
storage location, it isonly alist of the proceduresfiles that are stored on that
media.
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TESTS (Hain Menu)
Pleaze select o rrocedure to load. WRun Test
Hlontinue
LOAD TEST PROCEDURE:
Gelect Procedure Locationt MHelp |
Select Procedure Filename! Library: Programt
Descrimtiont Tg Screen
RF GEH
RF ANL
AF ANL
CUSTOMIZE TEST PROCEQOURE: SET UP TEST SET! SCOPE
SPEC HANL
gLl Channel Information Co
i Test Paraneters CODER
BN Order of Tests RROIOD IHT
B Fozs/Fail Linits
i Soveslelete Procedure
chedrw7.drw
Figure 30 The TESTS (Main Menu) Subsystem Screen

TESTS Subsystem User -I nterface Screens

The TESTS Subsystem allows the user to easily modify the test subroutines,
parameters, specifications and configuration to correspond to the regquirements of
aspecific radio. There are several user-interface screens provided to allow the
user to make modifications.
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To access any of these screens, position the cursor on the desired field and push
the rotary knob.

The Order of Tests screen lets the user select the desired test(s) from the full set of
available tests in the loaded procedure file.

The Channel Information screen defines the transmit and receive frequencies used for
the selected tests.

ThePass/Fail Limits screen defines the specifications used to generate pass/fail
messages during testing.

The Test Parameters screen is used to define instrument settings and characteristics to
match those of the radio being tested (audio load impedance, audio power, power
supply voltage).

TheExternal Devices screen identifies all connected HP-IB equipped instruments and
their HP-IB addresses.

The Save/Delete Procedure screen is used to save or delete Procedures.

ThePrinter Setup screen is used to select the printer used for IBASIC PRINT
commands and to configure the format of the printer page.

The Execution Cond screen is used to configure the IBASIC program execution
conditions.

TheIBASC Cntrl screen is the IBASIC Controllers display screen.

Refer to the TESTS screen descriptionsin the Test Set User’'s Guider
information concerning how the different TESTS Subsystem screens are used.

The use of the IBASIC Controllerscreen is described in the beginning of this
chapter.
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Programming The Call Processing
Subsystem

This chapter presents information on how to control the Test Set’s Call Processing
Subsystem using the Call Processing Subsystem’s remote user interface. For
information on how to control the Call Processing Subsystem manually, refer to
Chapter 6, Call Processing Subsystem, in the Test3&tiss Guideltishighly
recommended that the programmer be familiar with using the Call Processing

Subsystem manually before reading this chapter.
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Description of the Call Processing Subsystem’s Remote User Interface

The Call Processing Subsystem’s Remote User Interface consists of the following
items:

a set of programming commands which access all available fields on the five Call
Processing Subsystem screens

a status register group whose condition register reflects the current state of the Call
Processing Subsystem annunciator state indicators

a set of error messages, available through HP-I1B, which provide information about
error conditions encountered while in the Call Processing Subsystem

The programming commands provide the capability to generate control programs which
can establish a cellular link between the Test Set and a cellular phone (mobile station).
The status register group and the error messages provide the control program with the
information necessary to make program flow decisions.

Once a link is established the control program can exercise the call processing
functionality of the mobile station, such as:

the decoding of orders from the Base Station, such as; orders to retune the transceiver
to a new frequency, to alert the mobile station user to an incoming call, to adjust the
transceiver output power level, or to release the mobile station upon completion of a
call.

the encoding of signaling information for transmission to the base station, such as;
dialed digits for call origination, disconnect signal at the completion of a call, or mobile
identification number.
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In addition to the mobile station’s call processing functions, the control program can
utilize the RF and audio instruments in the Test Set to characterize the overall
performance of the mobile station while on an active voice channel by making such
measurements as; receiver sensitivity, FM Hum & Noise, transmitter carrier power, carrier
frequency accuracy, or SAT tone deviation.

The Call Processing Subsystem decodes various reverse control channel and reverse voice
channel signaling messages. The remote user interface provides commands which allow
the control program access to the contents of the decoded messages.

For forward control channel and forward voice channel signaling messages, the Call
Processing Subsystem provides the option of sending messages whose contents are built
using the rules and regulations specified in the applicable industry standard, or the control
program can define the message contents as desired. Having the capability to set the bit
patterns of the signaling messages sent to the mobile station gives the control program the
capability to test the robustness of the mobile station by introducing known errors into the
signaling messages. Once an error has been introduced the control program can monitor
the response of the mobile station.

445



Chapter 8, Programming The Call Processing Subsystem
Description of the Call Processing Subsystem’s Remote User Interface

Operational Overview

The Test Set simulates a cellular base station by using its hardware and firmware
resources to initiate and maintain alink with amobile station. Unlike areal base
station, the Test Set has only one transceiver (its signal generator and RF/AF
analyzer) and can support only one mobile station at atime. This meansthat the

Test Set’s transceiver can be configured as either a control channel or a voice
channel, but not both simultaneously.

To establish a link with a mobile station the Test Set’s transceiver is configured as
a control channel. Once a link has been established and the user wishes to test the
mobile station on a voice channel, the Test Set sends the appropriate information
to the mobile station on the control channel and then automatically re-configures
its transceiver to the voice channel assigned to the mobile station. Once the voice
channel link is terminated, the Test Set automatically re-configures its transceiver
back to being a control channel.

Handoffs are accomplished in a similar manner. When a handoff is initiated while
on a voice channel, the Test Set sends the necessary information to the mobile
station on the current voice channel. At the proper time, the Test Set automatically
re-configures its transceiver to the new voice channel.

Figure 31, " Call Processing State Diagram,” on page 447 illustrates the primary call
processing functions available in the Call Processing Subsystem. Each box
represents a call processing state and includes the measurement information
available while in that state. Each box also includes the name of the annunciator
on the call processing screen that will be lit while in that call processing state.
Events which trigger transitions between the various states are shown on the
diagram. Events which are initiated from the Test Set are shown in solid lines and
events which are initiated from the mobile station are shown in dashed lines.

446



Chapter 8, Programming The Call Processing Subsystem
Description of the Call Processing Subsystem’s Remote User Interface
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Figure 3l Call Processing State Diagram
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Using the Call Processing Subsystem’s Remote User Interface

In order to use the Call Processing Subsystem’s Remote User Interface, a mobile
station must be powered on, and connected to the Test Set.

Connecting a M obile Station

Figure 32, " Connecting a M obile Station to the Test Set," on page 449 shows a

typical example of how to connect a mobile station to the Test Set. You may need
a special fixture to access the mobile station’s antenna, audio in, and audio out
signals. These fixtures are available from the mobile station’s manufacturer.

If any audio testing is to be done on the mobile station, the audio input
(microphone input) to the mobile station and the audio output (speaker output)
from the mobile station must be connected to the Test Set. If no audio testing is to
be done only the antenna needs to be connected to the Test Set.
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Il (| EEEE

AUDIO OUT
HI

RF IN/OUT

AUDIOIN

LO

Microphone In Mobile Station

Manufacturer’s
Special Fixture

Antenna

Figure32 Connecting a M obile Station to the Test Set

NOTE: Do not connect the antenna of the mobile station to the ANT | N port on the front panel of the
Test Set asthiswill cause the overpower protection circuitry to trip when the mobil e station

is transmitting. Refer to the ANT | N field description in the User’'s Guidefor further
information.

Refer to the User’'s Guiddor detailed information on connecting a mobile station
to the Test Set.
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Accessing the Call Processing Subsystem Screens

Table 44

The Call Processing Subsystem screens are accessed by selecting the CALL
CONTROL, CALL DATA, CALL BI T, CALL CONFI GURE, or ANALOG IVEAS screens
using the :DISPlay command. The mnemonics used to select a particular screen
with the DISPlay command are shown in table 44.

The query form of the :DISPlay command (that is, :DISPlay?) can be used to
determine which screen is currently displayed.

Call Processing Screen M nemonics

Screen Mnemonic
CALL CONTROL ACNT
CALL DATA CDAT
CALL BIT CBIT

CALL CONFIGURE | CCNF

ANALOG MEAS CME
Syntax
: DI SPl ay <screen menoni ¢c>
: DI SPI ay?
Example

QUTPUT 714; "Dl SP ACNT"
QUTPUT 714; " DI SP?"
ENTER 714; Screen$
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The Call Processing Subsystem programming commands and command syntax

are detailed in " Call Processing”" on page 126. Refer to the “Programming the
(screen name) Screen” sections in this chapter for detailed information on using
the Call Processing Subsystem programming commands for each screen.

The *OPC, *OPC? and *WAI commands should not be used for determining if a Call
Processing Subsystem state command has completed successfully. Call Processing
Subsystem states do not complete, a state is either active or not active. Using the *OPC,
*OPC? or *WAI commands with a Call Processing Subsystem state command resultsin a
deadlock condition. Refer to the *OPC, *OPC? and *WAI commands in section
"Common Command Descriptions' on page 213 for descriptions of the deadlock
conditions.

The *OPC, * OPC? or *WAI commands should not be used with any of the following Call
Processing Subsystem commands: :ACTive, :REGister, :PAGE, :HANDoff, :REL ease.

The Call Processing Subsystem Status Register Group should be used to control
program flow. Refer to " Using the Call Processing Status Register Group To
Control Program Flow" on page 454 for further information.
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Conditioning the Test Set for Call Processing

It is recommended the control program perform the following steps when first
entering the Call Processing Subsystem (that is, the first timethe CALL CONTROL
screen is selected during a measurement session).

e Zero the RF Power meter to ensure accurate power meter measurements.
There are two reasons for zeroing the RF power meter:

a. When any Call Processing Subsystem screen is displayed (except the ANALOG
MEAS screen) and the Call Processing Subsystem is @oteect state, the host
firmware constantly monitors the mobile station’s transmitted carrier power. If the
power falls below 0.0005 Watts the error mesdigePower Loss
i ndi cates | oss of Voi ce Channel will be displayed and the Test Set
will terminate the call and return to tAet i ve state. Zeroing the power meter
cancels any inherent dc offsets that may be present within the power meter under
zero power conditions. This ensures that the host firmware makes the correct
decisions regarding the presence of the mobile stations’s RF carrier.

b. Zeroing the power meter establishes a 0.0000 W reference for measuring the mobile
station’s RF power at the RF IN/OUT port. This ensures the most accurate RF
power measurements of the mobile stations’s RF carrier at different power levels.

Example

OUTPUT 714;,"RFG:AMPL:STATE OFF"
OUTPUT 714;"DISP RFAN;:RFAN:PME:ZERO"
OUTPUT 714;"RFG:AMPL:STATE ON"

NOTE: Ensure that no RF power is applied toe | N OQUT port when the power meter is being
zeroed. Set thBFGener at or amplitude tdOFF before zeroing the power meter and then
set theRFGener at or amplitude taON after zeroing the power meter.

e Couple the variable frequency notch filter to AFGenl.

This step is only required if audio testing is to be done on the mobile station. This step
couples the variable frequency notch filter to the output frequency of AFGenl (audio
frequency generator #1). The notch filter is used when making SINAD measurements.
AFGenl is used to generate the audio tone for the SINAD measurement. Coupling the
notch filter to the audio source ensures the most accurate measurement.

Commands:

OUTPUT 714;"DISP CONF;:CONF:NOTC 'AFGEN1"

Call Processing Subsystem HP-IB Error M essages

The Call Processing Subsystem HP-1B error messages are detailed in" Error -
1300" on page 588 through " Error —1317" on page 591.
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Reading A Call Processing Subsystem HP-IB Error M essages

If an error occurs while in the Call Processing Subsystem, an appropriate error
message will be placed in the Error Message Queue. The control program can
read the Error Message Queue to retrieve the error message. See" Error Message
Queue Group," in chapter 5, on page 268 for detailed information on the Error
Message Queue.

If an error occurred while attempting to decode data messages received from the
mobile station on the reverse control channel or reverse voice channdl, the raw
data message bits are displayed in hexadecimal format in the upper right hand
portion of the CALL CONTROL screen.

Figure 33 on page 453 shows the layout of the CALL CONTROL screen when a
decoding error has occurred. Theraw data bits can be read by the control program.
Refer to the Di spl ay field description, on page 465, for information on how to
read data in the upper right hand portion of the CALL CONTROL screen.

CALL COMTROL

RECC Error Return

. Error Dato Receiwved from RECC
Wl fctive Word 1 (hexl: 7ODZSBEDIL
CJ Resister Mord 2 (hexl: CEIEF2963
CJ Pase Mord 3 (hexl: 9ODEE47FA
J Acceszs
I Cannect
Svstem Tyrpe|Woice Chonnel Assignment To Screen

AHF S
Entrl_Ehun

Order

GEIEIEIELE

Figure 33 CALL CONTROL Screen with Decoding Error M essage Display

Call Processing Status Register Group

See " Call Processing Status Register Group," in chapter 5, on page 274 for a
detailed description of the Call Processing Subsystem Status Register Group.

See " Status Reporting Structure Overview," in chapter 5, on page 244 for detailed
information on status register groups and status reporting.
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Using the Call Processing Status Register Group To Control Program Flow

The Call Processing Subsystem uses annunciators to indicate its current state.
That is, if the Call Processing Subsystem is in the connected state, the Connect
annunciator will belit.

Bits 0 through 5 of the Condition register in the Call Processing Status Register
Group mirror the condition of the annunciators. That is, if the Connect
annunciator islit, bit 5 of the Condition register will be TRUE, logic 1, and all
other bits will be FALSE, logic 0.

Under most circumstances a control program will need some means of
determining the state of an interaction between the control program, the Call
Processing Subsystem and the mobile station.

For example, if the control program wishes to register amobile station, the control
program will have to send a command to put the Call Processing subsystem into

the Act i ve state, then, onceinthe Act i ve state, send aregistration message by
putting the Call Processing Subsystem into the Regi st er state and then

determine when to read the mobile station’s registration information in order to
make a determination as to whether the mobile station registered correctly.

In the manual user interface, the annunciators supply this state information to the
operator. In the remote user interface, the Call Processing Status Register Group
supplies the state information to the control program.

The control program can access this information in one of two ways; by polling
the status registers or by using the service request feature of the HP-IB. If properly
implemented, either method can be used to obtain the information.
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Advantages/Disadvantages of Polling

Polling has the advantage that the control program can react quicker to the change
in state since the control program does not have to execute the code necessary to
determine what condition caused the service request line to be asserted.

Polling has the disadvantage that, if improperly implemented, it can prevent the
Call Processing Subsystem from properly interfacing with the mobile station.

The Test Set has a multitasking architecture wherein multiple processes execute
on apriority driven and event driven basis. One of the highest priority processesis
the process that services the HP-IB.

If acontrol program constantly polls the status registers to determine when a
particular state istrue, that state may take a very long time to go true or it may
never go to the true state. Thisis because the process which would cause that state
to go true will take along time to complete or never complete becauseit is
constantly being interrupted by the HP-IB service process.

This condition may cause problems with the timing of the message protocol
between the Test Set and the mobile station. Therefore, care must be exercised
when using the polling technique to allow enough time between polls for
processes to execute within the Test Set.

Some computer systems and/or programming languages may not support the
service request feature of the HP-IB and consequently polling would be the only
technique available to the programmer. When using a polling technique be sure to
include a delay in the polling loop.

Advantages/Disadvantages of Using Service Request

The service request feature of the HP-IB has the advantage that it allows the Call
Processing Subsystem to execute at its maximum speed since processes within the
subsystem are not being constantly interrupted by the need to service the HP-IB.

The service request feature of the HP-IB has the disadvantage that it takes more
code to implement within the control program. The consequence of which isa
dlight reduction in the overall throughput of the control program since more code
must be executed to accomplish the same task.

See" Setting Up and Enabling SRQ Interrupts," in chapter 5, on page 296 for
information on using the service request method.

The choice of which techniqueto use, polling or service request, will depend upon
the needs of the particular application.
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When To Query Data M essages Received From The Maobile Station

The Call Processing Subsystem makes available to the control program many data
messages received from the mobile station. For example, if the Test Set sends a
registration message to the mobile station, the registration information (MIN,
ESN, SCM) received from the mobile station can be read by the control program.

The data messages are displayed on the CRT after the successful completion of
the call processing function (registration, page, origination, etc.). When call
processing functions complete, state changes occur within the Call Processing
Subsystem. For example, when a registration completes the Call Processing
Subsystem exits the register state (the Regi st er annunciator is turned off) and
returns to the active state (the Act i ve annunciator isturned on).

The control program should only query the Test Set for the data messages after all
the state transitions are complete. For example, the control program should not
attempt to read the MIN, ESN or SCM until after the Regi st er annunciator is
turned off and the Act i ve annunciator isturned on.

Thisis because the Test Set has a multitasking architecture wherein multiple
processes execute on a priority driven and an event driven basis. Each processis
given atimeslice on the CPU depending upon its priority, the priority of other
processes and the nature of the events occurring within the Test Set.

Upon completion, processes within the Call Processing Subsystem pass data
messages received from the mobile station to the Measurement Display Process
which displays the information on the CRT during its next CPU timedlice. If the
control program attempts to query the data fields before the Measurement Display
Process has posted the information to the CRT, it is possible that the fields will be
blank or contain data from a previous call processing function.

Waiting to read the data messages until after all state transitions have occurred
ensures that the data from the most recent call processing function will have been
posted. Table 45, " Call Processing Subsystem State Transitions' on page 457 lists
the possible state transitions within the Call Processing Subsystem.
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Call Processing Subsystem State Transitions

Starting State | Command State Transitions Final State
Idle Active Idle - Active Active
Active Register Active - Register - Active Active
Active Page Active -Page - Access - Connect | Connect
Connect Handoff Connect - Access - Connect Connect
Connect Release Connect - Active Active
Connect Order Connect - Access - Connect Connect
Any state Active Current state - Active Active

NOTE:

The Access state may occur more than once during state transitions. For example:
Connect - Access - Access - Connect. The number of times the Access state occurs is
situation and system dependent.

If, for some specific application need, it is necessary to query the data messages
before al state transitions have occurred, the control program may have to wait
some finite amount of time before requesting the data or request the data multiple
time (checking for the presence of data each time) or some combination of the
two.

Call Processing Subsystem state changes can be monitored by the control program
through the Call Processing Status Register Group. See " Call Processing Status
Register Group" on page 453 for further information.
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Programming The CALL CONTROL Screen

CALL COMTEOL

Fhone Hum: S09-993-3523749
B Active ESH (decl: 195-10862995
] Register ESH (hexl:i C3IASC193
1 Pase SCHM: Class IIIs Disconts 25 MH=z
) Access
) Connect
Yoice Chonnel Aszianment To Screen
Chani -
Fur Lwl: -
SAT: -
More
Figure 34 The CALL CONTROL Screen

The CALL CONTROL screen isthe primary Call Processing Subsystem screen. It
contains the most often used Test Set configuration fields and the command fields

used to initiate call processing functions.
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When lit, the Access annunciator indicates that the Test Set is signaling the
mobile station with command information on the forward voice channel. Thisisa
transitory state.

The Access annunciator is not programmable.

The state of the Access annunciator isreflected in the Call Processing Status
Register Group Condition Register bit 4. See “Status Reporting” in the User’s
Guide for further information.

The Test Set’s speaker is turned off when in the Access state. This is done to
eliminate any possible audio feedback which may occur if the mobile station’s
microphone is open.

This field is used to turn on the forward control channel of the Test Set or to force
a return to théct i ve state from any other state (Register, Page, Access,
Connect).

If the forward control channel of the Test Set is already active, sending the
:ACTive command will deactivate and then reactivate the control channel.

The :ACTive command is used to control this field.

There is no query form of the :ACTive command.

Syntax
: ACTi ve

Example

CQUTPUT 714; " CALLP: ACT"
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[] Active

AF Freq

When lit, the Act i ve annunciator indicates that the control channel of the Test
Set isturned on.

If this annunciator islit, the Base Station is transmitting system parameter
overhead messages on the assigned control channel. If the annunciator is not lit
the base station is not active (note that the Test Set may still be outputting a
modulated RF carrier but the Test Set’s firmware is not active and no
communication can occur between a mobile station and the Test Set).

TheAct i ve annunciator is not programmable.

The state of théct i ve annunciator is reflected in the Call Processing Status
Register Group Condition Register bit 0. See “Status Reporting” in the User’s
Guide for further information.

TheAF Fr eq field is displayed only when th# spl ay field is set taveas.

This field displays the audio frequency of the demodulated FM signal being
transmitted by the mobile station. Four dashes (----) indicate that no audio
frequency is present to measure. A numeric value would only be displayed when
the Test Set’'S€onnect ed annunciator is lit.

Refer to theDi spl ay field description, on page 465, for information on how to
read measurement results from this field.
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This field is used to set the output power of the Test Set’s transmitter (that is, the
output power of the Test Set’'s RF Generator).

The :AMPLitude command is used to control this field.

Refer to the “Real Number Setting Syntax” section of the for detailed information
on the various parameters which can be used with the :AMPLitude command.

To query the current setting of the amplitude field use the :AMPLitude?
command.

Syntax

: AMPLi tude <real nunber> <units>
: AMVPl i t ude?

Example

QUTPUT 714; " CALLP: AMPL -50 DBM'
QUTPUT 714; " CALLP: AMPL?"
ENTER 714; Anpl _val $

This information string displays the called phone number, in decimal form,
received from the mobile station on the reverse control channel when the mobile
station originates a call. Th@al | ed Nunber : field is only displayed when the

Di spl ay field is set tdbat a and a reverse control channel message has been
decoded when the mobile originates a call.

Refer to theDi spl ay field description, on page 465, for information on how to
read data displayed in the upper right hand portion ofAhé CONTRCL screen.

TheChan: is divided into two fields:

* The left-hand field displays the voice channel number assignment being used by the
Test Set and the mobile station.

A numeric value is only displayed when the Test Set'snect ed annunciator is lit
(connected state). A “-" is displayed if a mobile station is not actively connected on a
voice channel.

This is a read only field.
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Cntl Chann€

The :AVCNumber? query command is used to query the contents of the left-hand
field.

There is no command form of the :AV CNumber? query.

Syntax
:AVCNumber?

Example

OUTPUT 714;"CALLP.AVCN?"
ENTER 714;Active vc_number$

« The right-hand field (highlighted field) is used to set the voice channel number which
will be assigned to the mobile station by the Test Set as either an initial voice channel
assignment or as a handoff voice channel assignment.

The :VCHannel command is used to control the right-hand subfield.

The query form of the command (that is, :VCHannle?) can be used to determine the
current voice channel setting.

Syntax

:VCHannel <rea number>
:VCHannel?

Example

OUTPUT 714;"CALLP:VCH 215"
OUTPUT 714;"CALLP.VCH?'
ENTER 714;Vch_number$

Thisfield is used to set the control channel number used by the Test Set.
The :CCHannel command is used to control thisfield.

TheCnt| Channel fieldisanimmediate action field. That is, whenever the
:CCHannel command is sent, the change is reflected immediately in the physical
configuration of the Test Set (the control channel isimmediately deactivated,
reconfigured, and then reactivated to reflect the change) and causes an immediate
change to the current state of the Call Processing Subsystem (the stateis set to
Acti ve).
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NOTE: If the Test Setisinthe Connect stateand achangeismadetotheCnt| Channel field
theConnect statewill belost.

The query form of the command (that is, :CCHannel?) can be used to determine
the current control channel setting.

Syntax

: CCHannel <integer number>
: CCHannel ?

Example

OQUTPUT 714; " CALLP: CCH 333"
QUTPUT 714; " CALLP: CCH?"
ENTER 714; Control _chan
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[] Connect
When lit, the Connect annunciator indicates that the mobile station is connected
to the Test Set on a voice channel.
The Connect annunciator is not programmable.
The state of the Connect annunciator is reflected in the Call Processing Status
Register Group Condition Register bit 5. See “Status Reporting” in the
Application Guide for further information.

NOTE: When the CALL CONTRCL screen is displayed and the Call Processing Subsystem isin the

Connect state, the host firmware constantly monitors the mobile station’s transmitted
carrier power. If the power falls below 0.0005Watts the Test Set will terminate the call and
return to theAct i ve state. The mobile station’s transmitted carrier power is monitored on
all Call Processing Subsystem screens excefiMd& OG MEAS screen.
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The top right-hand portion of the CALL CONTROL screen is used to display:

« Decoded data messages received from the mobile station on the reverse control channel
or the reverse voice channel. If a decoding error occurs the raw data message bits
received from the mobile station are displayed in hexadecimal format.

e Modulation quality measurements made on the mobile station’s RF carrier while on a
voice channel.

TheDi spl ay field is used to select the type of maobile station information to be
displayed.

The :MODE command is used to control the Di spl ay field for AMPS, TACS,
and JTACS system types.

The query form of the command (that is, :MODE?) can be used to determine the
current setting of the Di spl ay field while AMPS, TACS, and JTACS system
typeis selected.

Syntax

: MODE <’ ><DATA/ MEAS><' >
. MODE?

Example

QUTPUT 714; " CALLP: MCDE ' DATA' "
QUTPUT 714; " CALLP: MODE?"
ENTER 714; Scr een$

Setting the Display field to Data

When the Di spl ay field is set to Dat a the top right-hand portion of the CALL
CONTROL screen is used to display decoded data message(s) received from the
mobile station on the reverse control channel or the reverse voice channel.

If the data message(s) received from the mobile station can be correctly decoded,
the decoded message contents are displayed. Figure 34, " The CALL CONTROL
Screen," on page 458 shows an example of a correctly decoded reverse control
channel data message being displayed in the top right-hand portion of the screen.

If the data message(s) cannot be correctly decoded, the raw data message bits are
displayed in hexadecimal format. Figure 33," CALL CONTROL Screen with
Decoding Error Message Display," on page 453 shows an example of the raw data
message hits being displayed in hexadecimal format in the top right-hand portion
of the screen when adecoding error has occurred
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The messages are displayed in six non-labeled received datafields (that is, thereis
no field label on the display screen). The fields are named RCDD1 through
RCDD6. Thefirst and topmost field is RCDD1. The last and lowermost field is
RCDDS6. Figure 35," CALL CONTROL Screen Received Data Fields," on page
466shows the position of the received data fields on the CALL CONTROL screen.

The control program queries these received data fields to obtain the displayed
information strings.

CALL COMTROL

received data field RCDID
received data field RCDD2

E Retive received data field RCDD3
o Foae recedved data field RCDDd
2 Access received data field ECDDA
L) Cannect received data field RCDDS
Woice Chaonnel Aszsianment To Screen
Chaon: -
Fur Lwl: -
Order SAT: -

CALL CONTROL Screen Received Data Fields

Information Strings Available From The Received Data Fields

Table 46 lists the information strings available from the reverse control channel
data messages received from the mobile station. The control program would query
the appropriate received data field to obtain the displayed information string.

Table 46 Information Strings Available From Reverse Control Channel

Information Strings Displayed in Received
Reverse Control Channel Message Displayed Data Field
Order Confirmation Message Phone Number RCDD1
ESN(dec) RCDD2
ESN(hex) RCDD3
Station Class Mark RCDD4
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Table 46 Information Strings Available From Reverse Control Channel

Table 47

Reverse Control Channel Message Inforlr;iasgloar;/es(tjrings Displag:?air;iz(ejceived
Origination Message Phone Number RCDD1

ESN(dec) RCDD2

ESN(hex) RCDD3

Station Class Mark RCDDA4

Called Number RCDD5
Order Message Phone Number RCDD1

ESN(dec) RCDD2

ESN(hex) RCDD3

Station Class Mark RCDDA4

Table 47 liststhe information strings available from the reverse voice channel data
messages received from the mobile station. The control program would gquery the
appropriate received data field to obtain the displayed information string.

Information Strings Available from Reverse Voice Channel

Reverse V oice Channel Information Strings Displayed Displayed in Received
Message DataField

Order Confirmation Message | Change Power Level Confirmation | RCDD1
Order Type RCDD2

Table 48, " Information Strings Available When A Decoding Error Occurs' on page
468 lists the information strings available when a decoding error occurs. The
control program would query the appropriate received data field to obtain the
displayed information string.
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Table 48 Information Strings Available When A Decoding Error Occurs
. . . Displayed in Received | Length of Received
Information Strings Displayed » I%/ata Fidd Data Field
error datareceived from <channel type>
word 1 RCDD1 30 characters max
word 2 RCDD2 40 characters max
word 3 RCDD3 30 characters max
word 4 RCDD4 40 characters max
word 5 RCDD5 40 characters max
word 6 RCDD6 40 characters max
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Reading The Received Data Fields To read the decoded data messages received
from the mabile station on the reverse control channel or reverse voice channel or
the raw data message bits displayed when a decoding error occurs, the control
program gueries one, some, or al of the six received data fields. The information
in each field is returned exactly as displayed on the CRT. The information is
returned to the control program as a quoted string (“This is an example.”).

The received data fields are read only data fields.

The :RCDD1? through :RCDD6? query commands are used to read the contents
of the six received data fields.

Syntax
: RCDD<1- 6>7?

Example

QUTPUT 714; " CALLP: RCDD1?"
ENTER 714; Rcv_dat a$

Setting the Display Field to Meas

When theDi spl ay field is set taveas the top right-hand portion of ti@ALL
CONTROL screen is used to display modulation quality measurements made on the
mobile station’s RF carrier while on a voice channel.

Four characteristics of the RF carrier are measured: TX Freq Error, TX Power,
FM Deviation, and AF Frequency. Thieas information is only available in the
connected state (that is, tGennect annunciator is lit).

Figure36," CALL CONTROL Screen with Meas Selected," on page 470 shows the
layout of theCALL CONTROL screen wheiMeas is selected.
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CALL CONTROL

Disrplaw
o-Meas T Frea Error kH= FM Dewviaotion kH=

O Active 0.093 2.277

) Resister

% Euge TH Power Bl fF Frea | kHz |

& Conneit 0.0667 5.97023
Svstem Twpe|Yoice Chonnel Assianment To Screen
AMFS

Cntrl Chan CHLL
EET. Chan: 212 CALL
Amplitude CAHLL
Fur Lul: 4 CALL
ANLG
Order SAT: 5970 SFEC
More
Figure 36 CALL CONTROL Screen with Meas Selected
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Reading The M odulation Quality M easurement Fields The MEAS selection brings
some of the Test Set’s Audio Analyzer fields and some of the Test Set's RF
Analyzer fields onto th€ALL CONTRCOL screen for the purpose of making
modulation quality measurements on the mobile station’s RF carrier while on a
voice channel.

The measurement results contained in these fields are accessed using the
:MEASure commandsee " Measure," in chapter , on page 151 for detailed
command syntax.

Syntax
See" Measure," in chapter , on page 151

Example

QUTPUT 714;" MEAS: RFR PONP"
ENTER 714; Tx_power

QUTPUT 714; " MEAS: RFR. FREQ ERR?"
ENTER 714; Tx_freq_error

QUTPUT 714; " MEAS: AFR FREQ?"
ENTER 714; Af _freq

QUTPUT 714; " MEAS: AFR FM?"

ENTER 714; Fm devi ati on

This information string contains the electronic serial number (ESN), in decimal
form, received from the mobile station on the reverse control channel in response
to a forward control channel message.

TheESN (dec): field is only displayed when tha spl ay field is set tdat a
and a reverse control channel message containing this information has been
decoded.

Refer to theDi spl ay field description, on page 465, for information on how to
read data displayed in the upper right hand portion ofAlhé CONTROL screen.
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ESN (hex):

Thisinformation string displays the electronic serial number (ESN), in
hexadecimal form, received from the mobile station on the reverse control
channel in response to aforward control channel message.

TheESN (hex): fieldisonly displayed whenthe Di spl ay field isset to Dat a
and areverse control channel message containing this information has been
decoded.

Refer to the Di spl ay field description, on page 465, for information on how to
read data displayed in the upper right hand portion of the CALL CONTROL screen.

FM Deviation

Thisfield displays the measured FM deviation of the RF carrier being transmitted
by the mobile station on the reverse voice channel. Four dashes (----) indicate that
no carrier is present to measure.

A numeric value would only be displayed in the connected state (that is, the
Connect ed annunciator islit). The FM Devi at i on field isonly displayed when
the Di spl ay field is set to Meas.

Refer to the Di spl ay field description, on page 465, for information on how to
read measurement results from thisfield.
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NOTE: When the CALL CONTROL screen is displayed, the Test Set's instrumentation is
configured for optimal performance of the signaling decoder. Two characteristics of the
instrumentation which have a significant affect on the performance of the signaling decoder
are: 1) audio frequency gain and 2) post detection filtering.

While theCALL CONTROL screen is displayed the audio frequency gain stages
are fixed (that is, autoranging is tuned off). This is necessary to ensure that no
signaling bursts are missed as a result of the audio gain stages autoranging in
response to a burst of signaling data. Fixing the audio gain stages may result in a
slight accuracy degradation for FM deviation measurements less than 7 kHz.

In addition, the post detection bandwidth is set at <20 Hz and >99 kHz in the Active,
Register and Page states, and 300 Hz to 15 kHz when in the Connected state. This is done
to ensure that no signaling tones are filtered off. This wide post detection bandwidth
allows more noise to be introduced into the measurement process which affects the
measured deviation.

Given these conditions it is recommended that FM deviation measurements
requiring full Test Set FM deviation accuracy be made onANALOG MEAS

screen or théF ANALYZER screen. The audio frequency gains stages are set to
autorange while on these screens and post detection filters can be selected to
optimize deviation measurements.

Handoff
Thisfield is used to initiate a handoff.

The voice channel number to hand the mobile station off to, theinitial power level
to use on the new voice channel and the SAT tone frequency to transpond on the
new voice channel are specified using the Chan: , Pmr  Lvl : , and SAT: fields

under the Voi ce Channel Assi gnment section of the CALL CONTROL screen.

The :HANDoff command is used to control this field.

There is no query form of the :HANDoff command.

Syntax
: HANDof f

Example

OUTPUT 714; " CALLP: HAND"
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MSId

NOTE:

Thisfield isused to enter the identification number of the mobile station. The
MS | d field hastwo fields. The content of the lower field is automatically updated
upon successful completion of a maobile station registration.

The upper field isaone-of-many selection field and is used to select the format for
entering the identification number. The :NMODe command is used to set the
upper field. Two formats are available: Phone Numfor entering a 10 digit phone
number or M N2 M N1 for entering the mobile identification number.

The lower field is anumeric entry field and is used to enter the identification
number in the format selected using the upper field.

There are two formats which can be used to enter the identification number in the
lower field.

« The identification number can be entered as the 10 digit phone number in decimal (i.e.
5095551212). The :PNUMber command is used to enter the 10 digit phone number.

» The identification number can be entered as the mobile identification number (MIN) in
hexadecimal (i.e. AAABBBBBB). The MIN number is entered as the 3 character MIN2
(AAA) followed by the 6 character MIN1 (BBBBBB). The :MINumber command is
used to enter the MIN number.

The formats are coupled, that is, if the Phone Numformat is selected and the 10
digit phone number is entered, theM N2 M N1 information is automatically
updated, and vice versa.

The present values for thés | d fields are:

* Phone Num=1111111111

« M N2 M N1 =000000400

An all zero MIN number (000000000), which does not represent a valid phone number,
will convert to the following phone number: 1111117111
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The query form of the programming commands (that is, the ? form) can be used to
interrogate the contents of each field.

Syntax

: NMODE <’ ><PHONE NUM M N2 M N1><' >

- NMODE?

: PNUMber <’ ><10 character phone nunber><'>

: PNUMber ?

M Nunber <’ ><3 character MN2 + 6 character M N1><' >
: M Nunber ?

Example

QUTPUT 714; " CALLP: NMOD ' PHONE NUM "
QUTPUT 714; " CALLP: PNUM ' 5099906092’ "
QUTPUT 714; " CALLP.NMOD "M N "

QUTPUT 714; " CALLP: M N ' 1F2DE5S5BD5" "
QUTPUT 714; " CALLP: NMOD?"

ENTER 714; Nunber _node$
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Order

Thisfield is used to send an order type mobile station control message on the
forward voice channel to the mobile station. The orders available are:

» Change Power to Power Level 0 - 7
* Maintenance (put the mobile station in maintenance mode)

Alert (alert the mobile station)

The ORDER field is updated using the command:

* :ORDER for system types AMPS, TACS, AND JTACS. This command is used to send
an order type mobile station control message to the mobile statioAcTles s
annunciator will light momentarily while the Test Set is sending the mobile station
control message.

A mobile station must be actively connected on a voice channel to the Test Set (that is,
theConnect annunciator lit) before attempting to send an order to a mobile station.

The query form of the command (that is, :ORDer?) can be used to determine the last
order sent to the mobile station using the :ORDer command.

Syntax
: ORDer <’ ><order nessage><' >

. ORDer ?

Example

OUTPUT 714;"CALLP:ORD 'CHNG PL 0™
OUTPUT 714;"CALLP.ORD?'

ENTER 714;Last_ord sent$

OUTPUT 714;"CALLP.ORD?
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Thisfield is used to initiate a page to the mobile station connected to the Test Set.

The Test Set must be in the active state (that is, Act i ve annunciator lit) and the
M5 | d information must be correct before attempting to page a mobile station.

The :PAGE command is used to control thisfield.

Thereis no query form of the :PAGE command.

Syntax
- PAGE

Example

OUTPUT 714; " CALLP: PAGE"

When lit, the Page annunciator indicates that the mobile station connected to the
Test Set is currently being paged on the forward control channel.

The Page annunciator is not programmable.

The state of the Page annunciator isreflected in the Call Processing Status
Register Group Condition Register bit 3. See" Call Processing Status Register
Group," in chapter 5, on page 274 for further information.
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Phone Num:

CAUTION:

NOTE:

Thisfield displays the phone number decoded from the MIN number received
from the mobile station on the reverse control channel in responseto a forward
control channel message

ThePhone Num fieldisonly displayed whenthe Di spl ay field isset to Dat a
and areverse control channel message containing this information has been
decoded.

Refer to the Di spl ay field description, on page 465, for information on how to
read data in the upper right hand portion of the CALL CONTROL screen.

Do not confusethePhone Num field, which isdisplayed in the upper right-hand portion
of the CALL CONTROL screen, with the Phone Numselection of the MS | d field.

Anall zero MIN number (000000000), which does not represent avalid phone number, will
convert to the following phone number: 111111?111.
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ThePw Lvl: fieldisdivided into two fields:

The left-hand field displays the mobile station’s output power level assignment for the
voice channel currently being used by the Test Set and the mobile station.

A numeric value is only displayed when a mobile station is actively connected on a
voice channel (that is, tf@onnect annunciator is lit). A “-" is displayed if a mobile
station is not actively connected on a voice channel.

This is a read only field.
The :AVCPower? command is used to query the contents of the left-hand subfield.

There is no command form of the :AVCPower? command.

Syntax

:AVCPower?

Example

OUTPUT 714;"CALLP.AVCP?
ENTER 714;Active vc_pwr$

The right-hand subfield (highlighted field) is used to enter the Voice Mobile
Attenuation Code (VMAC). The VMAC determines the mobile station power level to
be used on the designated voice channel (the channel number enteredGhethe
right-hand subfield).

The :VMACode command is used to control the right-hand subfield.

The query form of the command (that is, :VMACode?) can be used to determine the
current VMAC setting.

Syntax

‘VMACode?
:VMA Code <integer number O to 7>

Example

OUTPUT 714;"CALLP.VMAC 3"
OUTPUT 714;"CALLP.VMAC?'
ENTER 714;Vmac_setting
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Register

[] Register

Thisfield is used to initiate a registration of the mobile station connected to the
Test Set.

The Test Set must be in the active state (that is, the Act i ve annunciator lit) before
attempting to register a mobile station.

The :REGister command is used to control thisfield.

There isno query form of the :REGister command.

Syntax
: REG ster

Example
QUTPUT 714; " CALLP: REG'

When lit, the Regi st er annunciator indicates that the mobile station connected
to the Test Set is being commanded to register with the Test Set

The Regi st er annunciator is not programmable.

The state of the Regi st er annunciator isreflected in the Call Processing Status
Register Group Condition Register bit 1. See “Status Reporting” in the
Application Guide for further information.
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Thisfield isused to terminate an active voice channel connection with the mobile
station.

When the Rel ease field is selected, a mobile station control message with a
Release order is sent to the mobile station on the forward voice channel. A mobile
station must be actively connected on a voice channel to the Test Set (that is, the
Connect annunciator lit) before attempting to send a release order to the mobile
station.

The :RELease command is used to control thisfield.

Thereisno query form of the :REL ease command.

Syntax
: RELease

Example

QUTPUT 714; " CALLP: REL"
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SAT:
The SAT: field isdivided into two fields:

« The left-hand field displays the current SAT tone frequency assignment for the current
voice channel being used by the Test Set and the mobile station.

A numeric value is only displayed when a mobile station is actively connected on a
voice channel (that is, tt@onnect annunciator is lit). A “-" is displayed if a mobile
station is not actively connected on a voice channel.

This is a read only field.
The :AVCSat? query command is used to query the contents of the left-hand subfield.

There is no command form of the :AVCSat? command.

Syntax
‘AVCSat?

Example

OUTPUT 714;"CALLP.AVCS?"
ENTER 714;Active vc_sat$

« The right-hand field (highlighted field) is used to set the SAT Color Code (SCC) to be
used on the designated voice channel (the channel number entered Gitarihe
right-hand subfield).

The :SATone command is used to control the right-hand subfield.

The query form of the command (that is, :SATone?) can be used to determine the cur-
rent SAT Color Code (SCC) setting.

Syntax

:SATone <'><5970HZ/6000HZ/6030HZ><">
:SATone?

Example

OUTPUT 714;"CALLP.SAT?"
OUTPUT 714;"CALLP:SAT '5970HZ™
ENTER 714;Sat_color_code$
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Thisfield displays the decoded station class mark information received from the
mobile station on the reverse control channel in response to aforward control
channel message. The decoded SCM consists of: the mobile station power class
(Classl, I1, or 111), the transmission type (continuous/discontinuous), and the
transmission bandwidth (20 MHz or 25 MHZz).

Thescm fiedisonly displayed whenthe Di spl ay fieldisset to Dat a and a
reverse control channel message has been decoded.

Refer to the Di spl ay field description, on page 465, for information on how to
read data in the upper right hand portion of the CALL CONTROL screen.

Thisfield is used to set the system identification number (SID) of the Test Set.
The :SIDentify command is used to control thisfield.

The SI Dfield isan immediate action field. That is, whenever the :SIDentify
command is sent, the change is reflected immediately in the appropriate signaling
message(s) being sent on the forward control channel. No change occurs to the
current state (i.e. Active, Register, Page, Access, Connect) of the Call Processing
Subsystem.

The query form of the command (that is, :SIDentify?) can be used to determine
the current system identification number (SID) setting.

Syntax

: Sl Dentify <integer nunber>
:SlDentify?

Example

QUTPUT 714; " CALLP: SID 231"
QUTPUT 714; " CALLP: SI D?"
ENTER 714; Si d_nunber

483



Chapter 8, Programming The Call Processing Subsystem
Programming The CALL CONTROL Screen

System Type

NOTE:

Thisfield is used to select the type of cellular system (AMPS, TACS, JTACYS)
which will be simulated.

The :CSY Stem command is used to control thisfield.

The Syst em Type field isan immediate action field. That is, whenever the

:CSY Stem command is sent, the change is reflected immediately in the physical
configuration of the Test Set (the control channel isimmediately deactivated,
reconfigured, and then reactivated to reflect the change) and causes an immediate
change to the current state of the Call Processing Subsystem (the state is set to
Acti ve).

If the Test Setisinthe Connect state and a change is madeto the Syst em Type field
theConnect statewill belost.

The query form of the command (that is, :CSY Stem?) can be used to determine
the type of cdlular system currently being simulated.

Syntax

: CSYSt em <’ ><AMPS/ TACS/ JTACS><' >
: CSYSt enf?

Example

QUTPUT 714; " CALLP: CSYS * AMPS' "
QUTPUT 714; " CALLP: CSYS?"

ENTER 714; System type$
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Thisfield displays the frequency error (frequency error = assigned carrier
frequency - measured carrier frequency) of the RF carrier being transmitted by the
mobile station. Four dashes (----) indicate that no RF carrier is present to measure.

A numeric value would only be displayed in the connected state (that is, the
Connect annunciator islit). TheTX Freq Error fieldisonly displayed when
theDi spl ay field is set to Meas.

Refer to the Di spl ay field description, on page 465, for information on how to
read data in the upper right hand portion of the CALL CONTROL screen.

Thisfield displays the measured RF power of the RF carrier being transmitted by
the mobile station.

A nonzero value would only be displayed in the connected state (that is, the
Connect annunciator islit). The TX Power fieldisonly displayed when the
Di spl ay field is set to Meas.

Refer totheDi spl ay field description, on page 465, for information on how to read
datain the upper right hand portion of the CALL CONTROL screen.
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Programming The CALL DATA Screen

CALL COATH
Active
B fcrive
[ Resister
] Paose
[ Access
J Connect
Order
Oizsplay Word
RECCH A Word A
F HAKC T g E REvD SCH CALL BIT
1 011 1 1 1 1] 1010 CALL CHFG
AMLG MEAS
SFEC AML
MIH1 Farity
ti1oiio0ii0oooinoioiotoii00 giot1i11i00111
More

Figure 37 The CALL DATA Screen

This screen displays the decoded reverse control channel and reverse voice
channel signaling messages received by the Test Set from the mobile station. Six
different decoded messages can be viewed on this screen. The message to be
viewed is selected using the Di spl ay Wor d field. The messages which can be
viewed are:

« Reverse Control Channel Messages for Paging, Origination, Orders, and Order
Confirmation.

» "RECCW A Message Fields' on page 490
« "RECCW B Message Fields" on page 493
« "RECCW C Message Fields' on page 495
« "RECCW D Message Fields' on page 496
« "RECCW E Message Fields" on page 497
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* Reverse Voice Channel Messages for Order Confirmation.

« "RVCOrdCon Message Fields" on page 498

Refer to the User’s Guidefor detailed information on the operation and manual
use of the CALL DATA screen. .

See"[] Access' on page 459 for programming information.

See" Active" on page 459 for programming information.

See"[] Active" on page 460 for programming information.

See"[] Connect" on page 464 for programming information.

Thisfield is used to select the desired reverse control channel or reverse voice
channel message to be displayed.

The :DATA command is used to control thisfield.

The query form of the command (that is, :DATA?) can be used to determine
which reverse control channel or reverse voice channel message is currently being

displayed.
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Handoff

Order

Page

[] Page

[ Register

Release

See" Readingthe CALL DATA Screen Message Fields" on page 489 for information
on how to read the contents of the individual messages.

Syntax

: DATA <’ ><RECCW A/ RECCW B/ RECCW C/ RECCW D/ RECCW E/ RVCOr dCon><’ >
: DATA?

Example

OUTPUT 714; " CALLP: DATA ' RECCW A" "
QUTPUT 714; " CALLP: DATA?"
ENTER 714; Message$

See " Handoff" on page 473 for programming information.

See" Order" on page 476 for programming information.

See" Page"' on page 477 for programming information.

See"[] Page' on page 477 for programming information.

See " Register" on page 480 for programming information.

See"[] Register" on page 480 for programming information.

See " Release" on page 481 for programming information.
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Reading the CALL DATA Screen Message Fields

This section provides programming information on how to read the individual
fields from the decoded reverse control channel and reverse voice channel
signaling messages available on the CALL DATA screen.

Chapter 8, Programming The Call Processing Subsystem
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The syntactical structure for reading one or more fields from an individual
message is as follows:

General Syntax

CALLP:<message name>:<field name><?>[<;><additional field><?>]

Call Data Screen Message and Field Names

Table 49 lists the message names used to access each of the signaling messages
available on the CALL DATA screen.

Table 49 CALL DATA Screen Signaling M essage Names

Message Message Name

RECCW A RECA

RECCW B RECB

RECCW C RECC

RECCW D RECD

RECCW E RECE

RVCOrdCon RCOConfirm
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CALL DATA Screen Message Field Descriptions

This section describes the individual data fields contained in each of the decoded
reverse control channel and reverse voice channel messages accessible through
the CALL DATA screen.

RECCW A Message Fields

Word A
S E REYD SCH
1 1 u] 1010
MIMI1 Faritw
1101100110001 01010101100 oioii1i100111

Figure 38 RECCW A Message Fields
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F
Thisfield displays the first word indication received from the mobile station.
* A ‘l’indicates that this is the first word.
« A0 is displayed for all subsequent words.
NAWC
This field displays the number of additional words coming from the mobile station.
T
This field displays the message type received from the mobile station.
e Setto ‘1’ to identify the message as an origination or an order.
e Setto ‘0’ to identify the message as an order response or page response.
S
This field displays whether the serial number word is received from the mobile station.
» Setto ‘1’ if the serial number word is sent.
e Setto ‘0’ if the serial number word is not sent.
E

This field displays the extended address word received from the mobile.

* Setto ‘1’ if the extended address word is sent.
* Setto ‘O’ if the extended address word is not sent.
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RSVD
Thisfield isreserved for future use.
SCM
This field displays the mobile station’s received station class mark.
MIN1
This field displays the first part of the mobile identification number received from the
mobile station.
Parity

This field displays the parity of the transmitted data.
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RECCW B Message Fields

ODizplavy Word
Word B
F HAWLC Local ORDOR Order LT
1 ooo oooil ooo ooooo o
RSYD MIMZ FParity
looooooon o1i1i11i0010 101011101010
Figure 39 RECCW B Message Fields
F
Thisfield displays the first word indication received from the mobile station.
e A ‘l’indicates that this is the first word.
« A0 is displayed for all subsequent words.
NAWC
This field displays the number of additional words coming from the mobile.
LOCAL
Thisfield displaysthelocal control field. Thisfield is specific to each system. The
ORDER field must be set to local control for thisfield to be interpreted by the Test
Set.
ORDQ

This field displays the received order qualifier. The field qualifies the order confirmation
to a specific action.
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ORDER
Thisfield displaysthe Or der field and identifies the order type received by the
Test Set.

LT
Thisfield displays the last-try code field.

RSVD
Reserved for future use.

MIN2
Thisfield displays the second part of the mobile identification number received by the
Test Set.

Parity

Thisfield displays the parity of the received data.
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RECCW C Message Fields

Figure 40

F

NAWC

Serial

Parity

Word C
F HAKWC
] 111
Serinl Poritx
li0o00011101001011100000110010011 oooilio111010
RECCW C Message Fields

Thisfield displays the first word indication received from the mobile station.

e A ‘l’indicates that this is the first word.
« A0 is displayed for all subsequent words.

This field displays the number of additional words coming from the mobile.

This field displays the serial number of the mobile station.

This field displays the parity of the received data.
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RECCW D Message Fields

Word D
F HAWC Dia 1 Dia 2 Dia 2 Dia 4
] 111 oooi aoin o011 o110
ODia o ODig & Oia 7 ODia & Farit
o101 o100 o111 1000 o11011100001
Figure 41 RECCW D Message Fields
F
Thisfield displays the first word indication received from the mobile station.
e A ‘l’indicates that this is the first word.
« A0 is displayed for all subsequent words.
NAWC

This field displays the number of additional words coming from the mobile.

Dig 1through Dig 8

These fields display digits 1 through 8 of the phone number dialed on the mobile station.

Parity
This field displays the parity of the received data.
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RECCW E Message Fields

Figure 42

F

NAWC

Dig 9 through

Parity

Word E
F HAMWC Oia 9 bOia 10 Oia 11 bDia 12
u] o111 1001 1010 ooono aooo
Oig 13 ODi=a 14 Oia 15 ODi=a 16 Poritx
ooono aooo oooo ooono oloooiloo0oio00

RECCW E Message Fields

Thisfield displays the first word indication received from the mobile station.

e A ‘l’indicates that this is the first word.
« A0 is displayed for all subsequent words.

This field displays the number of additional words coming from the mobile.
Dig 16

These fields display digits 9 through 16 of the phone number dialed on the mobile station.

This field displays the parity of the received data.
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RVCOrdCon Message Fields

Figure 43

F

NAWC

Dizrplaoay HWord

REYCOrdCaon Order Confirmaotion Messzaae
F HAMWC T Local arRDG Order
1 oo 1 ooooo ooi1 o1o11
REYD Poritx
oooooooooooooooooon ooioioo0o01010

RV COrdCon Message Fields

Thisfield displays the first word indication received from the mobile station.

* A ‘l’indicates that this is the first word.

« A0 is displayed for all subsequent words.

This field displays the number of additional words coming from the mobile.

This field displays the message type received from the mobile station.

* Setto ‘1’ to identify the message as an origination or an order.
» Setto ‘0’ to identify the message as an order response or page response.
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Order
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Thisfield displaysthelocal control field. Thisfield is specific to each system. The
ORDER field must be set to local control for thisfield to be interpreted by the Test
Set.

Thisfield displays the received order qualifier. The field qualifies the order confirmation
to a specific action.

Thisfield displaysthe O der field and identifies the order type received by the
Test Set.

Reserved for future use.

Thisfield displays the parity of the received data.
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Querying a Single Field

Example of Querying A Single Field

QUTPUT 714; " CALLP: DATA * RECCW A" "
OQUTPUT 714; " CALLP: RECA: SCM?"
ENTER 714; Scnt

PRI NT Scnt

Example Printout

"1110"

Querying Multiple Fields With Single OUTPUT/ENTER

When multiple queries are combined into one command string the Test Set
responds by sending one response message containing individual response
message units separated by a response message unit separator (;).

Example of Multiple Queries Combined Into One Command String

OUTPUT 714; " CALLP: RECA: NAWC?; SER?; EXT?; SCM?; M N?"
OUTPUT 714; " CALLP: DATA ' RECCW A’ "

ENTER 714; Message$

PRI NT Message$

Printed Test Set Response M essage
"010";"1";"1";"1110";"110111100101101111010101"

In order to read individual response message unitsinto individual string variables
combined into one ENTER statement the programming language used must
recogni ze the response message unit separator (;) as an entry terminator for each
string in the input list. If the programming language used cannot recognize the
response message unit separator (;) as an entry terminator then the response
message must be read into one string and individual responses parsed out.
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Programming The CALL BIT Screen

CALL BIT

B Active
1 Resiszter
1 Faage

1 Acce=ss
1 Cannect

Ooto Srpec

Svstem Parameter Owverhead Messaae

Word 1 CAHL
CHL
TITZ occ SID1 ESYD CHL
00 ooooooo0iiionit 100 CAHL
AML
SPE
HAMC OHD FPority
aoiao 110 ioi0o0i1i101010
More |
Figure 44 The CALL BIT Screen

The CALL BIT screen has been designed to give the advanced user the capability
to modify the contents of the forward control channel and forward voice channel
signaling messages used in acall processing messaging protocol.

A messaging protocol is defined as the sequence of messages sent from the Test
Set to the mobile station to perform a desired action, such as registering a mobile
station.

Modifying the contents of one or more messages may be required for testing the
robustness of a mobile station’s call processing algorithms or for new product
development.

The CALL BIT screen should not be used to change any parameter that can be set
on any other Call Processing Subsystem screen. The contents of the applicable
fields on the CALL CONTROL screen and the CALL CONFIGURE screen are

not updated to reflect any changes made while in the CALL BIT screen. There is
no coupling between the CALL BIT screen and the Test Set.
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For example: changing the value of the SAT color codefield (SCC) in the forward
control channel mobile station control message (M S IntV Ch) does not change the
setting of the SAT: field on the CALL CONTROL screen.

When using the CALL BIT screen the user isresponsible for setting the contents
of all messages used in a messaging protocol. When using the CALL BIT screen
the Call Processing Subsystem host firmware sends the correct message(s) at the
correct time(s) as defined in the applicable industry standard. Message content is
the responsibility of the user.

Using the CALL BIT screen requires expert knowledge of the call processing
messaging protocols used in the selected system (that is, the system selected in the
Syst em Type field onthe CALL CONTROL screen).

The contents of eleven different messages can be modified from this screen. The
message to be modified is selected using the Set Message field. The eleven
messages whose contents can be modified are:

« Forward Control Channel Messages for Paging, Origination, Order Confirmation, and
orders.

" SPC WORD1 Message Fields' on page 512
" SPC WORD2 Message Fields' on page 514
" ACCESS Message Fields' on page 517
"REG INC Message Fields' on page 519
"REG ID Message Fields' on page 521
"C-FILMESS Message Fields' on page 522
"MSWORD1 Message Fields' on page 524
"M SMessOrd Message Fields' on page 525
"MSIntVCh Message Fields' on page 527
"FVC O MesMessage Fields' on page 528

"FVC V MesMessage Fields' on page 530
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When the CALL BIT screen is displayed and the Call Processing Subsystemisin

the Connect state, the host firmware constantly monitors the mobile station’s
transmitted carrier power. If the power falls below 0.0005 Watts the error message
RF Power Loss indicates |oss of Voice Channel will be displayed

and the Test Set will terminate the call and return té\thé ve state.

In order to ensure that the host firmware makes the correct decisions regarding the pres-

ence of the mobile stations’s RF carrier, the Test Set’s RF power meter should be zeroed
before using the Call Processing Subsystem. Failure to zero the power meter can result in
erroneous RF power measurements! Seaditioning the Test Set for Call Process-

ing" on page 452 for information on zeroing the RF Power meter manually.

Refer to the User’'s Guidefor detailed information on the operation and manual
use of the CALL BI T screen. The field descriptions for each of the decoded
messages are given in the “CALL BIT Screen Message Field Descriptions”
section of “Call Processing Subsystem” chapter, indber’'s Guide

The information presented in this section coversthe CALL BI T screen
programming commands and how to use them.
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[] Access

See"[] Access' on page 459 for programming information.
Active

See" Active" on page 459 for programming information.
[] Active

See"[] Active" on page 460 for programming information.
[] Connect

See"[] Connect" on page 464 for programming information.
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Thisfield is used to determine how the contents of the signaling messages are
built.

St d = Use the signaling formats defined in the applicable industry standard to build the
forward control channel and forward voice channel signaling messages. Use the
contents of the applicable fields on the CALL CONTROL screen and the CALL
CONFIGURE screen to obtain information necessary to build the messages. Whenever
a signaling message is used, update the contents of all fields in that message on the
CALL BIT screen.

Bi t s = Use the bit patterns as set on the CALL BIT screen to build all forward control
channel and forward voice channel signaling messages. For any call processing
function (that is, setting the message stream on the active control channel, registering
the mobile station, paging the mobile station, handing off the mobile station or releasing
the mobile station) the user is responsible for setting the contents of all signaling
messages used in that function. The Call Processing Subsystem host firmware uses the
messaging protocol as defined in the applicable industry standard.

The contents of the applicable fields on the CALL CONTROL screen and the CALL
CONFIGURE screen are not updated to reflect any changes made while in the Bits mode.
There is no coupling between the Bits mode and the Test Set. For example: if a mobile sta-
tion was actively connected to the Test Set on a voice channel and the user changed the
CHAN field on the forward voice channel mobile station control message (FVC V Mes)

and sent that message to the mobile station, the mobile station would change its voice
channel assignment. However, the Test Set will stay on the voice channel assignment
specified in theChan: field on the CALL CONTROL screen. This situation will result in

a dropped call. The Bits mode should not be used to change any parameter that can be set
on any other Call Processing Subsystem screen.

The :DSPecifier command is used to control thisfield.

The query form of the command (that is, :DSPecifier?) can be used to determine
which method is currently being used to build the contents of the signaling

messages.
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Handoff

Order

See " Reading the CALL BIT Screen Message Fields' on page 509 for information
on how to read the contents of the individual messages.

Syntax

:DSPeci fier < ><STD/ Bl TS><' >
. DSPeci fier?

Example

QUTPUT 714; " CALLP: DSP?"
OQUTPUT 714; " CALLP: DSP *' STD "
ENTER 714; Bui | d_net hod$

See " Handoff" on page 473 for programming information.

Thisfield is used to send an order type mobile station control message on the
forward voice channel to the Mobile Station. The orders available are:

e Change Power to Power Level 0 - 7
« Maintenance (put the mobile station in maintenance mode)
e Alert (alert the mobile station)

The Or der field isaone-of-many selection field. To send an order to the maobile
station position the cursor on the Or der field and select it. A list of choicesis
displayed. Position the cursor on the desired order and select it. Once the selection
is made a mobile station control message is sent to the Mobile Station. The
Access annunciator will light momentarily while the Test Set is sending the
mobile station control message.

A mobile station must be actively connected on a voice channel to the Test Set
(that is, the Connect annunciator lit) before attempting to send an order to a
mobile station.
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Programming The CALL BIT Screen

" Page" on page 477 for programming information.

"[] Page" on page 477 for programming information.

" Register" on page 480 for programming information.

"[] Register" on page 480 for programming information.

"Release" on page 481 for programming information.
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Set Message

Thisfield is used to select the desired forward control channel or forward voice
channel message to be displayed.

The :MESSage command is used to control this field.

The query form of the command (that is, :MESSage?) can be used to determine
which forward control channel or forward voice channel message is currently
being displayed.

See " Reading the CALL BIT Screen Message Fields' on page 509 for information
on how to read the contents of the individual messages.

Syntax

: MESSage <’ ><Forward Control or Voice Channel Message Wrd><' >
. MESSage?

Example

OUTPUT 714; " CALLP: MESS ' SPC WORD1' "
OUTPUT 714;" CALLP: MESS?"
ENTER 714; Message$
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Reading the CALL BIT Screen Message Fields

Table 50

This section provides programming information on how to read the contents of
individual fieldsin the signaling messages available on the CALL BI T screen.

The syntactical structure for reading the contents of one or more fields from an
individual message is asfollows:

General Syntax
CALLP: <nessage nane>: <fiel d nane><?>[<; ><addi tional fiel d><?>]

Table 50 on page 509 lists the message hames used to access each of the signaling
messages available on the CALL BI T screen.

CALL BIT Screen Signaling M essage Names

M essage M essage Name

SPC WORD1 SPOM1/SPOMESSAGE1

SPC WORD?2 SPOM2/SPOMESSAGE2

ACCESS ACCess
REG INC RINCrement
REG ID RIDentify

C-FILMESS CFMessage

MSWORD1 MSword

MSMessOrd M SORder

MS IntvcH MSVoice
FVC O Mes FVORder
FVC C Mes FVVoice

Example of Querying A Single Field

OUTPUT 714; " CALLP: MESS ’' SPC WORD1' "
QUTPUT 714; " CALLP: SPOML: SI D?"

ENTER 714; Si d$

PRI NT Si d$

Example Printout
"00000001110011"
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Querying Multiple Fields With Single OUTPUT/ENTER

When multiple querries are combined into one command string the Test Set
responds by sending one response message containing individual response
message units separated by aresponse message unit separator (;).

Example of Multiple Querries Combined Into One Command String

QUTPUT 714; " CALLP: MESS ' SPC WORD1' "
QUTPUT 714; " CALLP: SPOML: DCC?; SI D?; OHD?"
ENTER 714; Message$

PRI NT Message$

Printed Test Set Response M essage
"01";"00000001110011"; " 110"

In order to read individual response message unitsinto individual string variables
combined into one ENTER statement the programming language used must
recognize the response message unit separator (;) as an entry terminator for each
string in the input list. If the programming language used cannot recognize the
response message unit separator (;) as an entry terminator then the response
message must be read into one string and individual responses parsed out.

510



Chapter 8, Programming The Call Processing Subsystem
Programming The CALL BIT Screen

Modifyingthe CALL BIT Screen Message Fields

This section provides programming information on how to set the contents of
individual fieldsin the signaling messages available onthe CALL BI TS screen.

The syntactical structure for setting the contents of afield in an individual
message is as follows:

General Syntax’
CALLP: <message nane>: <fiel d nane><space><' ><data string><' >

Table51, " CALL BIT Screen Signaling Message Names' on page 511 lists the
message names used to access each of the sighaling messages available on the
CALL BI T screen.

Table51 CALL BIT Screen Signaling M essage Names

M essage M essage Name

SPC WORD1 SPOM1/SPOMESSAGE1

SPC WORD2 SPOM 2/SPOMESSAGE2

ACCESS ACCess
REG INC RINCrement
REG ID RIDentify

C-FILMESS CFMessage

MSWORD1 MSword

MSMessOrd M SORder

MS IntvcH MSVoice
FVC O Mes FVORder
FVC C Mes FVVoice

Example of Modifying A Single Field
QUTPUT 714; " CALLP: SPOML: SI D ' 00000001110011" "

Example of Modifying Multiple Fields With One OUTPUT
OUTPUT714; " CALLP: SPOML: DCC 01’ ; SID ' 00000001110011" ; GHD " 110’ "
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CALL BIT Screen Message Field Descriptions

This section describes the individual data fields contained in each of the forward control
channel and forward voice channel messages.

SPC WORD1 Message Fields

Figure 45

T1T2

DCC

Sv¥stem Paoraometer Owverheod Messoae

Mord 1
TITZ occ SID1 RSYDO
010 gooQoooii1a01d i00
HAWC OHD Farity
(001 0| 110 101001101010
SPC WORD1 Message Fields

Thisfield identifies the received message as an order confirmation, an order, or a called
address message.

2 binary characters required.

Thisfield sets the digital color code.
2 binary characters required.
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SID1

RSVD

NAWC

OHD

Parity
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First part of the system identification field. The field contains the decimal equivalent of
the 14 most significant bits of the system identification number.

14 binary characters required.

Reserved for future use.

3 binary characters required.

This field displays the number of additional words coming.
4 binary characters required.

This field displays the overhead message type.

e A'100 indicates a global action message.
* A 110 indicates that this is the first word of the system overhead parameter message.
e A 1171 indicates this is the second word of the system parameter overhead message.

3 binary characters required.

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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SPC WORD?2 M essage Fields

Set Messoge
SPC WORDZ System Parameter Ouerhead Mezsaoge
Word 2
TiTZ2 OCcC = E REGH REGE OTx H-1
01 0] 1] 1] 1 0]
RCF CPH CHA®-1 EHD OHDO Poritx
H m 111 ooii1oo0111111

Figure 46 SPC WORD2 Message Fields

T1T2

Thisfield identifies the received message as an order confirmation, an order, or a called
address message.

2 binary characters required.

DCC
Digital color code field.

2 binary characters required.

Thisfield displays whether the serial number word is sent to the mobile station.

* Setto ‘1’ if the serial number word is sent.
* Setto ‘O’ if the serial number word is not sent.

1 binary character required.
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Thisfield displays the extended address word sent to the mobile.

* Setto ‘1’ if the extended address word is sent.
* Setto ‘O’ if the extended address word is not sent.

1 binary character required.

Registration field for home stations.

1 binary character required.

Registration field for roaming stations.

1 binary character required.

Discontinuous transmission field.

2 binary characters required.

N is the number of paging channels in the system.

5 binary characters required.

Read-control-filler field.

1 binary character required.
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CPA

CMAX-1

END

OHD

Parity

Combined paging/access field.
1 binary character required.

CMAX isthe number of access channelsin the system.

7 binary characters required.

End indication field.

« Setto 1to indicate the last word of the overhead message train.
» Setto O if not the last word.

1 binary characters required.

This field displays the overhead message type.

e A 100 indicates a global action message.
e A 110 indicates that this is the first word of the system overhead parameter message.
« A 1171 indicates this is the second word of the system parameter overhead message.

3 binary characters required.

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.

516



Chapter 8, Programming The Call Processing Subsystem
CALL BIT Screen Message Field Descriptions

ACCESS Message Fields

Access Twvpe Parameters Global
Action Messao3e

TiTZ OCe ACT BIS
E 1001 &
REYD EHD OHD Parity
1] B | 011011111110

Figure 47 ACCESS Message Fields
T1T2
Thisfield identifies the received message as an order confirmation, an order, or a called
address message.
2 binary characters required.
DCC
Digital color code field.
2 binary characters required.
ACT

Global Action Field.

4 binary characters required.
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BIS

RSVD

END

OHD

Parity

Busy-ldle status field.
1 binary character required.

Reserved for future use, all bits must be set as indicated.
15 binary characters required.

End indication field.

« Setto 1to indicate the last word of the overhead message train.
» Setto O if not the last word.

1 binary character required.

This field displays the overhead message type.

e A 100 indicates a global action message.

e A 110 indicates this is the first word of the system parameter overhead parameter
message.

« A'111indicates this is the second word of the system parameter overhead message.

3 binary characters required.

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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REG INC Message Fields

Set Messoge
REG IHC Reaistration Ihcrement Global
Action Messao3e

TiTZ OCE ACT REGIMCE
O O (0010
RSVO EHD oHO
(0 0100 O (100
Figure 48 REG INC Message Fields
TiT2
Thisfield identifies the received message as an order confirmation, an order, or a called
address message.
2 binary characters required.
DCC
Digital color code field.
2 binary characters required.
ACT

Global Action Field.

4 binary characters required.
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REGINCR

RSVD

END

OHD

Parity

Registration increment field.
12 binary characters required.

Reserved for future use, all bits must be set as indicated.

4 binary characters required.

End indication field.

« Setto 1to indicate the last word of the overhead message train.
» Setto O if not the last word.

1 binary character required.

This field displays the overhead message type.

e A 100 indicates a global action message.

e A 110 indicates this is the first word of the system parameter overhead parameter
message.

« A'111indicates this is the second word of the system parameter overhead message.

3 binary character required.

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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REG ID Message Fields

Figure 49

T1T2

DCC

REGID

END

Set Messoge

ID Meszaae

REG ID Reaistratian
TiTZ2 OCcC REGID
01 0]

EHD

Fa

rit
110100011

v
o110

REG ID Message Fields

Thisfield identifies the received message as an order confirmation, an order, or a called

address message.
2 binary characters required.

Digital color code field.

2 binary characters required.

Registration ID field.
20 binary character required.

End indication field.

e Setto 1to indicate the last word of the overhead message train.

* Setto 0 if not the last word.

1 binary character required.
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OHD
This field displays the overhead message type.
e A'100 indicates a global action message.
e A 110 indicates this is the first word of the system parameter overhead parameter
message.
« A 117 indicates this is the second word of the system parameter overhead message.
3 binary character required.
Parity

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.

C-FILMESS Message Fields

Control-filler Messoge

TiTZ2 OCC F1 CHALC RS¥D1| F2 RSWD2
(O 0 10111 01 0 0 (C 0 (11]
F3| WFOM F 4 OHD Parity
1] 1] 1111 EEE (001000000011
Figure 50 C-FILMESS Message Fields
T1T2
This field identifies the received message as an order confirmation, an order, or a called
address message.
2 binary characters required.
DCC

Digital color code field.

2 binary characters required.
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Control mobile attenuation field. Indicates the mobile station power level associated with
reverse control channel.

3 binary character required.

Reserved for future use, all bits must be set as indicated.

2 binary characters required.

Control filler message field 2. All bits must be set asindicated.
2 binary characters required

Reserved for future use, al bits must be set as indicated.
2 binary characters required.

Control filler message field 3. All bits must be set asindicated.
1 binary character required.

Wait-for-overhead-message field.
1 binary character required.
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F4
Control filler message field 4. All bits must be set asindicated.
4 binary character required.

OHD
This field displays the overhead message type.

e A 100 indicates a global action message.

e A 110 indicates this is the first word of the system parameter overhead parameter
message.

« A'111indicates this is the second word of the system parameter overhead message.

3 binary character required.

Parity

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.

MSWORD1 Message Fields

Set Messoge

Ms WORDI1 FCC Mobkile Station Contraol Messaase
Abbreviaoted Addresz HWord

TiTZ2 OCC
0 0]
Farity
oloo01101111
Figure 51 MS WORD1 Message Fields

T1T2

This field identifies the received message as an order confirmation, an order, or a called
address message.

2 binary characters required.
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DCC
Digital color code field.
2 binary characters required.
MIN1
First part of the mobile identification number field.
24 binary character required.
Parity

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.

M SM essOrd M essage Fields

Set He§5uae

FCC Mobile Stotion Control Messaae
Extended Address Hord

TiTZ2 SCC MIHZ RSYD Local
(11] O
ORDOE Order Faritw
EEIR EEEELE oooi1i0100001
Figure 52 MSMessOrd Message Fields
TiT2
Thisfield identifies the received message as an order confirmation, an order, or a called
address message.
2 binary characters required.
SCC

SAT color code field.
2 binary characters required.
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MIN2

RSVD

LOCAL

ORDQ

ORDER

Parity

Second part of the mobile identification number field.
10 binary character required.

Reserved for future use, all bits must be set as indicated.
1 binary character required.

Thisfield is specific to each system. The ORDER field must be set to local control for this
field to be interpreted.

5 binary character required.

The order qualifier field qualifies the order confirmation to a specific action.

3 binary character required.

Thisfield identifies the order type.
5 binary character required.

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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MSIntVCh Message Fields

Set Messoge

MS IntWCh FCC Mobkile Station Contraol Messaase
Extended Addre=z=s Hord

TIiTZ SCC MIMZ MHMAC
0 0 oiiliiooio (100
CHAH Faritx
gooi11010100 101001011101

Figure 53 MS IntV Ch Message Fields
T1T2
Thisfield identifies the received message as an order confirmation, an order, or a called
address message.
2 binary characters required.
SCC
SAT color code field.
2 binary characters required.
MIN2

Second part of the mobile identification number field.
10 binary character required.
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VMAC
This field displays the voice mobile attenuation code. It shows the mobile station’s power
level associated with the designated voice channel.
1 binary character regired.3
CHAN
Channel number field. Indicates the designated voice channel.
11 binary character required.
Parity

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.

FVC O MesMessage Fields

Set Messzaoge
FWC 0O Mes FWC Mobile Station Control
Order Messaosge
TiTZ2 SCcCc [PscCC RSO Local
M |
QRO Order Faority
000 ooool gooi1o01000110
Figure 54 FVC O Mes Message Fields
TiT2
This field identifies the received message as an order confirmation, an order, or a called
address message.
2 binary characters required.
SCC

SAT color code for new channel.

2 binary characters required.

528



PSCC

RSVD

LOCAL

ORDQ

ORDER

Parity

Chapter 8, Programming The Call Processing Subsystem
CALL BIT Screen Message Field Descriptions

Present SAT color code. Indicates the SAT color code associated with the present channel.
2 binary characters required.

Reserved for future use, all bits must be set as indicated.
9 binary character required.

Local control field. Thisfield is specific to each system. The ORDER field must be set to
local control for thisfield to be interpreted.

5 binary character required.

Order qualifier field. Qualifies the order to a specific action.
3 binary character required.

Order field. Identifies the order type.
5 binary character required.

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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FVC V MesMessage Fields

Set Messoge

FYC % HMes=s FY¥C Mobile Station Control
Moice Meszaae

TiTZ2 SCC PECC RSO YHALC
EH EE | EEDEEEE 101
CHAH Faority
0011010101 100001011000

Figure 55 FVCV Mes Message Fields
T1T2

Thisfield identifies the received message as an order confirmation, an order, or a called

address message.

2 binary characters required.
SCC

SAT color code for new channel.

2 binary characters required.
PSCC

Present SAT color code. Indicates the SAT color code associated with the present channel.

2 binary characters required.
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RSVD
Reserved for future use, al bits must be set as indicated.
8 binary character required.
VMAC
This field displays the voice mobile attenuation code. It shows the mobile station power
level associated with the designated voice channel.
3 binary character required.
CHAN
Channel number field. Indicates the designated voice channel.
11 binary character required.
Parity

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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Programming The ANALOG MEAS Screen

Figure 56
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The ANALOG MEAS Screen

The ANALOG MEAS screen is used to make RF and audio measurements on the
mobile station connected to the Test Set while on an active voice channel.

Refer to Chapter 6, “Call Processing Subsystem”, irdRe8920 User’'s Guide
for detailed information on the operation and manual use of the ANALOG MEAS
screen. The information presented in this section coversthe ANALOG MEAS screen
programming commands and how to use them.

Requirementsfor Using The ANALOG MEAS Screen

The Test Set must be in the connected state (that is, the Connect annunciator is
lit) in order to use the ANALOG MEAS screen.

The mobile station’s speaker output must be connected to the Test Set's AUDIO
IN connector and the mobile station’s microphone input must be connected to the
Test Set's AUDIO OUT connector in order to use the ANALOG MEAS screen.
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Refer to " Connecting a Mobile Station to the Test Set" on page 449 for connection
information. If the mobile station does not have audio connections the ANALOG
MEAS screen cannot be used.

The host firmware does not monitor the mobile station’s transmitted carrier power while
the ANALOG MEAS screen is displayed. If the power falls below 0.0005 Watts no error
message is displayed nor will the Test Set terminate the call while on the ANALOG MEAS
screen.

How To Program The ANALOG MEAS Screen

AF Anl In

AF Freq

AFGenl Freq

The ANALOG MEAS screen combines some of the Test 3atiso Anal yzer
fields and some of the Test Se®BE Gener at or fields onto one screen for the
purpose of testing the audio characteristics of the mobile station.

Only those fields which are pertinent to testing the mobile station’s audio
characteristics have been combined ontoAte OG MEAS screen.

Since the fields on th&NALOG MEAS screen are imported from other screens

those fields are programmed exactly as they would be on their home screen. To
set up the fields, program the appropriate instrument. To make measurements use
the MEASure subsystem.

This field selects the input for the Audio Frequency analygeer.AF Analyzer,"
in chapter , on page 101 for programming command syntax.

This field is a one-of-many field used to select the type of measurement to be
made by the Audio Frequency Analyzer on the audio signal being measred.
"Measure," in chapter , on page 151 for programming command syntax.

This field sets the output frequency of Audio Frequency Generat@edt1AF
Analyzer," in chapter , on page 101 for programming command syntax.
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AFGenlTo

Amplitude

De-Emphasis

Detector

Filter 1

Thisfield has two subfields:

« the upper subfield sets the destination port for Audio Frequency Generator #1
¢ FM= RF Generator FM modulator
¢ AM= RF Generator AM modulator
e Audi o Qut =AUDI O QUT connector on front panel of Test Set
» the lower subfield sets the:
¢ FM modulation deviation if upper subfield setiil
¢ AM modulation depth if upper subfield setAM
e amplitude of audio signal (volts RMS) at tReDI O OQUT connector if upper sub-
field set toAudi o Cut

For testing mobile stations the upper field is normally set to FMand the lower field
set to the desired FM deviationin kHz. See" AF Generator 1," in chapter , on page
104 for programming command syntax.

This field sets the output power of the Test Sets’s transmitter (that is, the output
power of the Test Set’'s RF Generat@®e" RF Generator," in chapter , on page
167 for programming command syntax.

This field is used to select or bypass the 750 uSec de-emphasis filter network used
to condition the audio signal before being analyzed by the Audio Frequency
Analyzer.See" AF Analyzer," in chapter , on page 101 for programming command
syntax.

This field is used to select the type of detector used to measure the amplitude of
the audio signal being analyzed by the Audio Frequency AnalgeerAF
Analyzer," in chapter , on page 101 for programming command syntax.

This field selects one of several standard or optional audio frequency filters which
can be used to condition the audio signal before being analyzed by the Audio
Frequency Analyzegee" AF Analyzer," in chapter , on page 101 for programming
command syntax.
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FM Deviation

TX Freq Error

TX Power
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Thisfield selects one of several standard or optional audio frequency filterswhich
can be used to condition the audio signal before being analyzed by the Audio
Freguency Analyzer. See" AF Analyzer," in chapter , on page 101 for programming
command syntax.

Thisfield displays the measured FM deviation of the carrier being transmitted by
the mobil e station. Four dashes (----) indicate that no carrier is present to measure.
See" Measure," in chapter , on page 151 for programming command syntax.

Thisfield displaysthe frequency error (error = assigned carrier frequency -
measured carrier frequency) of the carrier being transmitted by the mobile station.
Four dashes (----) indicates that there is no carrier frequency present to measure.
See"Measure," in chapter , on page 151 for programming command syntax.

Thisfield displays the measured RF power of the carrier being transmitted by the
mobile station. Four dashes (----) indicates that there is no carrier present to
measure. See" Measure," in chapter , on page 151 for programming command
syntax.

Example M easurement Routines

There are awide variety of audio measurements which can be made from the
ANALOG MEAS screen.

The following examplesillustrate how to make atypical mobile station receiver
measurement (RF Sensitivity) and a typical mobile station transmitter
measurement (FM Hum and Noise).

Refer to the HP 8920A RF Communications Test Set Applications Handbook,
section “Testing FM Radios” for further information on using the Test Set’s
Audio Analyzer to make audio measurements.
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Example RF Sensitivity M easurement

The following example code segment shows how to program the ANALOG MEAS
screen to make an RF Sensitivity measurement. The code segment represents a
HP RM BASIC subprogram.

In order for this subprogram to work properly the following conditions must be
true when the subroutineis called:

» Call Processing Subsystem is in @annect state (that is, th€onnect annunciator
is lit)
« the mobile station’s speaker output is connected to the Test Set's AUDIO IN connector
« the mobile station’s microphone input must be connected to the Test Set's AUDIO
OUT connector

The intended purpose of this example subprogram is to illustrate how to program
the ANALOG MEAS screen. There are avariety of waysto make an RF Sensitivity
measurement. The method used in this example is based upon the EIA/IS-19-B
Standard (May 1988). The method and standard chosen for any particular
application will depend upon the mobile station being tested.
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SUB Meas_si nad

I NTEGER Loop_count er
OQUTPUT 714; "Dl SP CMVE"

OUTPUT 714; " AFGL: DEST ' FM ; FREQ 1KHZ; FM 8KHZ; FM STAT ON'
QUTPUT 714; " AFAN: INP " AUDI O I N ; DEMP ' OFF ; DET ' RVMB' "
QUTPUT 714; " AFAN: FI LT1 * C MESSAGE' ; FI LT2 * >99KHZ LP "
QUTPUT 714; " MEAS: AFR: SEL ' SI NAD' "

OQUTPUT 714;"RFG AMPL - 116DBM
QUTPUT 714; " TRI G MODE: RETR SI NGLE; SETT FULL"

Runni ng_t ot al =0
FOR Loop_counter=1 TO 5
OQUTPUT 714;"TRI G : MEAS: AFR: SI NAD?"
ENTER 714; Si nad
Runni ng_t ot al =Runni ng_t ot al +Si nad
NEXT Loop_counter
Avg_si nad=Runni ng_t ot al / Loop_count er
PRI NT USI NG "K, 3D. 2D, K"; "SINAD = "; Avg_sinad;" dB at -116 dBm"
OQUTPUT 714;"TRI G MODE: RETR REP; SETT FULL"

OQUTPUT 714;"RFG AMPL -47DBM : DI SP ACNT"
SUBEND

537



Chapter 8, Programming The Call Processing Subsystem
Programming The ANALOG MEAS Screen

Example FM Hum & Noise M easur ement

The following example code segment shows how to program the ANALOG MEAS
screen to make an FM Hum & Noise measurement. The code segment represents
aHP RM BASIC subprogram.

In order for this subprogram to work properly the following conditions must be
true when the subroutineis called:

» Call Processing Subsystem is in @annect state (that is, th€onnect annunciator
is lit)
« the mobile station’s speaker output is connected to the Test Set's AUDIO IN connector
« the mobile station’s microphone input must be connected to the Test Set's AUDIO
OUT connector

The intended purpose of this example subprogram is to illustrate how to program
the ANALOG MEAS screen. There are avariety of waysto make an FM Hum &
Noise measurement. The method used in this example is based upon the EIA/IS-
19-B Standard (May 1988). The method and standard chosen for any particular
application will depend upon the mobile station being tested.
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SUB Meas_hum noi se
QUTPUT 714; "Dl SP CMVE"

QUTPUT 714; " AFGL: DEST ' AUDI O QUT’ ; FREQ 1KHZ; QUTP: I NCR . 01V"

OQUTPUT 714;" AFGL: QUTP 50 MW"

OUTPUT 714;" AFAN: | NP ' FM DEMOD ; DEMP * 750 US' ; DET ' PK+' "
OUTPUT 714;"AFAN: FILT1 ' C MESSAGE ; FI LT2 ' >99KHZ LP "

QUTPUT 714; " MEAS: AFR: SEL ' AF FREQ "
QUTPUT 714; " RFG AVPL - 47DBM'

OQUTPUT 714;"TRI G MODE: RETR SI NGLE; SETT FULL"

REPEAT
QUTPUT 714;"TRI G : MEAS: AFR: FM?"
ENTER 714; Devi ati on

| F Devi ati on>8300 THEN OUTPUT 714; " AFGL: OUTPut : | NCR DOMN"

| F Deviation<7700 THEN QUTPUT 714; " AFGL: QUTPut : | NCR UP"

UNTI L Devi ati on>=7700 AND Devi ati on<=8300
QUTPUT 714;" AFAN: DET ' RV "
QUTPUT 714;"TRI G : MEAS: AFR: FM?"
ENTER 714; Devi ati on
QUTPUT 714; " MEAS: AFR: FM REF: STAT ON; VAL
"&VALS$(Devi ati on) & HZ"
QUTPUT 714; " AFGL: OUTPut : STAT OFF"
QUTPUT 714;"TRI G : MEAS: AFR: FM?"
ENTER 714; Devi ati on

PRI NT USI NG "K, 3D. 2D, K"; "FM Hum and Noi se = "; Devi ation;"

OQUTPUT 714;"TRI G MODE: RETR REP; SETT FULL"
QUTPUT 714; " MEAS: AFR: FM REF: STAT OFF"

SUBEND

dB. "

539



Chapter 8, Programming The Call Processing Subsystem
Programming The CALL CONFIGURE Screen

Programming The CALL CONFIGURE Screen

CALL CONFIGURE
CHAR

2l
Th Pur Zero
2ero |

Oetector
RIS

To Screen

SPEC AL

Figure57 The CALL CONFIGURE Screen

This screen is used to set some of the less commonly used Test Set configuration
parameters.

When the CALL CONFIGURE screen is displayed and the Call Processing

Subsystem isin the Connect state, the host firmware constantly monitors the

mobile station’s transmitted carrier power. If the power falls below 0.0005Watts
the error messag®F Power Loss indicates |oss of Voice Channel

will be displayed and the Test Set will terminate the call and return tethee
state.
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NOTE: In order to ensure that the host firmware makes the correct decisions regarding the
presence of the mobile stations’s RF carrier, the Test Set's RF power meter should be
zeroed before using the Call Processing Subsystem. Failure to zero the power meter can
result in erroneous RF power measurements."Samditioning the Test Set for Call
Processing" on page 452 for information on zeroing the RF Power meter manually.

Refer to “Using the Analog Call Processing Subsystem” irpui cation Guide
for operating information on the use of & L CONFI GURE screen.

Refer to Chapter 6, “Call Processing Subsystem”, iHR€3920 User’'s Guide
for detailed information on the operation and manual use of the CALL
CONFI GURE screen.

The information presented in this section coversthe CALL CONFI GURE screen
programming commands and how to use them.

CMAX

The CVAX field sets the number of access channelsin the system. This will
determine how many channels must be scanned by the mobile station when trying
to access the Test Set. The value of thisfield will affect the time required for the
mobile station to connect with the Test Set.

The :CMAXimum command is used to control thisfield.

The cvAX field isan immediate action field. That is, whenever the :CMAXimum
command is sent, the change is reflected immediately in the appropriate signaling
message(s) being sent on the forward control channel. No change occurs to the
current state (i.e. Active, Register, Page, Access, Connect) of the Call Processing
Subsystem.

The query form of the command (that is, :CMAXimum?) can be used to
determine the current control channel setting.

Syntax

: CMAXi mum <i nt eger numnber >
: CMAXi munt

Example

OQUTPUT 714; " CALLP: CVAX 21"
QUTPUT 714; " CALLP: CVAX?"
ENTER 714; Num_ acc_chans
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Detector

TX Pwr Zero

Thisfield is used to select the type of detector used to measure the amplitude of
the audio signal being analyzed on the ANALOG MEAS screen. The Det ect or
field isimported from the AF ANALYZER screen and is programmed exactly asit
ison its home screen. See" AF Analyzer" on page 101 for programming command
syntax.

TheTX Pwr Zer o function establishes a 0.0000 W reference for measuring RF
power at the RF IN/OUT port. The TX Pwr  Zer o field isimported from the RF
ANALYZER screen and is programmed exactly asit is on its home screen. See" RF
Analyzer" on page 165 for programming command syntax.

RF power must not be applied while zeroing the power meter.
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Example Programs

This section contains two example programs for controlling the Call Processing
Subsystem. The SRQ Example Program demonstrates how to control program

flow using the service request feature of the HP-1B. The Polling Example

Program demonstrates how to control program flow by polling the Test Set's
status registers.

The programs can be run on an external controller or on the Test Set’s built-in
IBASIC Controller. If the programs are run on the Test Set’s built-in IBASIC
Controller bus addresses and time-out values must be changed as noted in the
programs.

Both example programs have the same basic structure and execute as follows:

Start

Initialize program variables

Configure the Test Set’s status registers for service request or polling
Condition the Test Set for Call Processing

Configure the Test Set

Set the Active state

Register the mobile station and print the registration data

Page the mobile station

Measure several parameters of the mobile station’s carrier and print results
Order the mobile station to change power and print the mobile station order verification
Configure the Test Set for a handoff

Handoff the mobile station to a new channel

Put the mobile station into the maintenance mode

Send an alert order to the mobile station to take it out of maintenance mode
Release the mobile station

Prompt the operator to originate a call from the mobile station

Print the origination data from the mobile station

Release the mobile station

End
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The program traps any errors which may occur while executing. If an error is detected, the
error data is printed and the program stops. In a ‘real world’ environment the control
program would have to make some flow decision based upon the nature of the error.

Following each program is a Comments section which contains relevant
comments regarding individual program lines.

The example program uses function calls to set the various call processing states
and to send orders to the mabile station. Function calls are not the only
programming construct which can be used to control the Call Processing
Subsystem. The example programs were designed to illustrate how to use the Call
Processing Subsystem in asimple, straightforward manner. The program structure
and program constructs used in your application will depend upon the
programming language used and the requirements of your application.
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SRQ Example Program
10 I SRQ sanpl e program
20 OPTI ON BASE 1
30 COM /| o_addr esses/ | NTEGER | nst_addr, Bus_addr
40 COM / Prog_control/ | NTEGER Oper _conplete, Wait_tine,Error_flag
|

50 !

60 Bus_addr =7 I Set to 8 when running on 8920

70 I nst _addr =714 I Set to 814 when running on 8920

80 Wait_tinme=0 I Set to mninmumof .5 when running on an 8920
90 Qper_conplete=0 ! 1 = Qperation conplete 0 = Operation not
conpl ete

100 Error_fl ag=0 ! 1 = An error has occurred O = no error has
occurred

110 ABORT Bus_addr

120 CLEAR SCREEN

130 PRI NTER IS CRT

140 Cnfg_srvc_intrp

150 ON | NTR Bus_addr, 15 CALL Srvice_interupt
160 ENABLE | NTR Bus_addr; 2

170 !

180 Start _test:!

190 Cond_test_set

200 QUTPUT | nst _addr; "Dl SP ACNT"

210 I F NOT FNCnfg_base_sta(0, 212, 231, 5970, - 47, "AWPS", 321) THEN
Print _error

220 I F FNSet _state("Regi ster") THEN

230 Read_rcdd_data("1234")! Pass the nunbers of the RCDD fields
to be read.

240 ELSE

250 Print _error

260 END | F

270 I F NOT FNSet _state("Page") THEN CALL Print_error
280 Meas_carri er
290 I F FNOrder (" Power",7) THEN

300 Read_rcdd_data("1")
310 ELSE

320 Print_error

330 END IF

340 OQUTPUT I|nst_addr; " CALLP: VCH 211; VMAC 4; SAT ' 5970HZ" "

350 I F NOT FNSet _state("Handoff") THEN CALL Print_error

360 Meas_si nad

370 I F NOT FNOrder (" Minten",0) THEN CALL Print_error !0 = dumy

variabl e

I3_80 IF FNOrder("Alert",0) THEN! 0 = dummy variable to satisfy parm
I st

381 BEEP

390 INPUT "Did the phone ALERT? (Y/N)", Yes_no$

400 IF Yes_no$[ 1, 1]="N' OR Yes_no$[ 1, 1] ="n" THEN

410 PRI NT "Phone failed to ALERT."

420 STOP
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430 END | F

440 ELSE

450 Print _error
460 END | F

470 I F NOT FNSet _state("Rel ease") THEN CALL Print_error
480  BEEP

490 DISP "Originate a call fromthe nobile station.”
500 I F FNSet _state("Originate") THEN

510 DIsp "

520 Read_rcdd_dat a("12345")
530 ELSE

540 Print_error

550 END | F

560 I F NOT FNSet _state("Rel ease") THEN CALL Print_error
570 PRI NT " Program conpl eted. "

580 END

590 !

1000 Cond_test_set: SUB Cond_test_set

1010 COM /| o_addresses/ | NTEGER | nst _addr, Bus_addr
1020

| BRI R S ok Sk b b S b S R R R S S o R R S R R R R Ok S Rk Sk I S S o

1030 I Pronpt operator to nake sure that no RF power is applied
to the

1040 I RF INQUT port when the power neter is zeroed.
!19?9***********************************************************
1060 BEEP

1070 DI SP "Renove all input power to the test set, then press
Conti nue"

1080 PAUSE

1090 QUTPUT | nst _addr; "Dl SP RFAN; : RFAN: PVE: ZERO'

1100 BEEP

1110 DI SP "Reconnect all cables, then press Continue."
1120 PAUSE

1130 QUTPUT | nst _addr; "Dl SP CONF; : CONF: NOTC " AFGEN1' "
1140 SUBEND

1150 !

2000 Cnfg_srvc_intrp: SUB Cnfg_srvc_intrp

2010 COM /| o_addresses/ | NTEGER | nst_addr, Bus_addr
2020 OUTPUT | nst _addr ; "*RST; *CLS; *ESE 60; * SRE 160"
2030 QUTPUT | nst _addr; " STAT: CALLP: PTR 0; NTR 0"

2040 OUTPUT I nst _addr; " STAT: CALLP: ENAB 63; : STAT: OPER: ENA
512; * OPC?"

2050 ON TI MEQUT Bus_addr, 10 GOTO Onfg_fail ed

2060 ENTER | nst _addr; Cnfg_conpl ete

2070 OFF TI MEQUT Bus_addr

2080 SUBEXI T

2090 Cnfg_fail ed: BEEP

2100 PRINT "Cnfg_srvc_intrp SUB tined out on *OPC? query."
2110 STOP

2120 SUBEND

546



Chapter 8, Programming The Call Processing Subsystem
Example Programs

2130 !

3000 Srvice_interupt: SUB Srvice_interupt

3010 COM /| 0o_addresses/ | NTEGER | nst _addr, Bus_addr

3020 COM / Prog_control/ | NTEGER Oper_conplete, Wait_time, Error_fl ag
3030 I NTEGER Std_event, Status_byte, Cal | _proc_event, Qper _event

3040 St at us_byt e=SPOLL( | nst _addr)

3050 IF BIT(Status_byte,5) THEN ! Check for error conditions first
3060 Error_flag=1

3070 SUBEXI T ! Dont re-enable interrupts until current errors processed.
3080 ELSE

3090 Error_flag=0

3100 END | F

3110 | F Bl NAND( St at us_byt e, 31) THEN

3120 BEEP

3130 PRINT "Error in SRQ process. Status Byte = "; Status_byte
3140 STOP

3150 END | F

3160 IF BIT(Status_byte,7) THEN ! Check for call processing state
3170 QUTPUT | nst _addr ; " STAT: OPER: EVEN?; : STAT: CALLP: EVEN?"

3180 ENTER | nst _addr; Oper _event, Cal | _proc_event

3190 Oper _conpl et e=1

3200 END I F

3210 ENABLE | NTR Bus_addr; 2

3220  SUBEND

3230 !

5000 Cnfg_base_sta: DEF FNCnf g_base_sta(Vmac, Vch, Si d, Sat, REAL Anpl, Sys$, | NTE
GER Cch)

5010 COM /| o_addresses/ | NTEGER | nst_addr, Bus_addr

5020 COM / Prog_control / | NTEGER Oper_conplete, Wait_tinme, Error_fl ag
5030 QUTPUT | nst_addr; " CALLP: AVPL " &VAL$( Anpl ) &' DBM SID "&VAL$(Si d)
5040 QUTPUT | nst _addr; " CALLP: VCH " &/ALS$( Vch)

5050 OUTPUT | nst _addr; " CALLP: SAT ' " &VAL$( Sat) & HZ" &'’ ; VMAC " &VAL$( Vimac)
5060 QUTPUT | nst _addr; " STAT: CALLP: PTR 1;: CALLP: CCH " &VAL$( Cch)

5070 GOSUB Wit _| oop

5080 IF Error_flag THEN RETURN O

5090 Oper _conpl et e=0

5100 Error_flag=0

5110 QUTPUT | nst _addr; " CALLP: CSYS ' " &Sys$&"' "

5120 GOSUB Wit _| oop

5130 IF Error_flag THEN

5140 RETURN O

5150 ELSE

5160 RETURN 1

5170 END | F

5180 Wait_I| oop: LOOP

5190 VAIT Wait _time

5200 EXIT | F Oper_conplete OR Error_fl ag

5210 END LOCP

5220 RETURN

5230 FNEND

547



Chapter 8, Programming The Call Processing Subsystem

Example Programs

5240 !

6000 Set _state: DEF FNSet _st at e(St at e$)

6010 COM /| 0o_addresses/ | NTEGER | nst _addr, Bus_addr

6020 COM / Prog_control/ | NTEGER Oper _conplete, Wait_tine, Error_fl ag
6030 I NTEGER Ptr_val ue

6040 Qper_conplete=0 !Initialize to zero at start of any state
change
6050 Error_flag=0 Ilnitialize to zero at start of any state
change

6060 SELECT St at e$
6070 CASE "Active"

6080 Ptr_val ue=1
6090 CASE "Regi ster™
6100 Ptr_val ue=1
6110 CASE " Page”
6120 Ptr_val ue=32
6130 CASE " Handof f "
6140 Ptr_val ue=32
6150 CASE "Ori gi nate"
6160 Ptr_val ue=32
6170 CASE "Rel ease"
6180 Ptr_val ue=1

6190 END SELECT

6200 PRI NT "Sendi ng the "&State$&" conmand."

6210 | F State$="Oi gi nate" THEN

6220 QUTPUT | nst_addr; " STAT: CALLP: PTR " &VAL$( Pt r _val ue)
6230 ELSE

6240 QUTPUT | nst _addr ; " STAT: CALLP: PTR " &VALS$( Ptr _val ue) &"; : CALLP:
&St at e$

6250 END | F

6260 LOOoP

6270 DI SP "Waiting for an interrupt.”
6280 VAIT Wait _tinme

6290 EXIT | F Oper_conplete OR Error_fl ag
6300 END LOOP

6400 Dl sP

6410 IF Error_flag THEN
6420 RETURN 0

6430 ELSE

6440 RETURN 1

6450 END I F

6460 FNEND

6470 !

7000 Order: DEF FNOrder (Order$, | NTEGER Parm
7010 COM /| o_addresses/ | NTEGER | nst _addr, Bus_addr
7020 COM / Prog_control/ | NTEGER Oper _conpl ete, Wait_time, Error_fl ag

7030 Qper _conplete=0 !Initialize to zero at start of any order to
nmobi | e
7040 Error_fl ag=0 !Initialize to zero at start of any order to
nobi | e

7050 SELECT Order$
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7060 CASE " Power "

7070 QUTPUT | nst _addr ; " STAT: CALLP: PTR 32"

7080 QUTPUT | nst _addr; " CALLP: ORD ' CHNG PL "&VAL$(Parm &' "
7090 CASE " Mai nt en"

7100 BEEP

7110 QUTPUT | nst _addr; " STAT: CALLP: PTR 16; : CALLP: ORD ' MAI NTEN "
7120 CASE "Alert"

7130 BEEP

7140 QUTPUT | nst _addr; " STAT: CALLP: PTR 32; : CALLP: ORD ' ALERT" "
7150 END SELECT

7160 LOCP

7170 VAIT Wai t _time

7180 EXIT I F Oper_conmplete OR Error_fl ag
7190 END LOOP

7200 I F Error_flag THEN
7210 RETURN 0

7220 ELSE

7230 RETURN 1

7240 END | F

7250 FNEND

7260 !

8000 Print_error: SUB Print_error
8010 OPTI ON BASE 1
8020 COM /| o_addresses/ | NTEGER | nst_addr, Bus_addr

8030 COM / Prog_control/ | NTEGER Oper_conpl ete, Wait_tinme, Error_fl ag

8040 DI M Error _nmessage$[ 255] , Error $(5) [ 20]
8050 | NTEGER Std_event, N

8060 Error$(2) =" Query"

8070 Er r or $( 3) =" Devi ce Dependent"

8080 Error $(4) =" Executi on"

8090 Err or $(5) =" Conmand"

8100 QUTPUT | nst _addr; "*ESR?"

8110 ENTER I nst _addr; Std_event

8120 FOR N=2 TO 5

8130 IF BIT(Std_event, N) THEN

8140 PRINT "A "&Error$(N) & error has occurred."
8150 QUTPUT | nst _addr ; " SYSTem ERRor ?"

8160 ENTER | nst _addr; Error _nunber, Error_nessage$
8170 PRI NT Error_nunber, Error_nessage$

8180 END | F

8190 NEXT N

8200 | F Bl NAND( St d_event, 195) THEN

8210 BEEP

8220 PRINT "Unrecogni zed condition. Standard Event register
"; Std_event

8230 END | F

8240 STOP

8250 SUBEND

8260 !

10000 Read_rcdd_data: SUB Read_rcdd_dat a(Fi el ds$)
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10010 OPTI ON BASE 1

10020 COM /| o_addresses/ | NTEGER | nst _addr, Bus_addr

10030 DI M Rcdd$(6) [ 40]

10040 I NTEGER N

10050 WAIT .1 'Allow tine for RCDD data fields to be updated.
10060 FOR N=1 TO LEN( TRI Mb( Fi el ds$))

10070 QUTPUT | nst _addr ; " CALLP: RCDD" &Fi el ds$[ N, N] &' ?"
10080 ENTER | nst _addr ; Rcdd$(N)
10090 PRI NT "RCDD'&VAL$(N) &' = "&Rcdd$(N)

10100 NEXT N

10110 SUBEND

10120 !

11000 Meas_carrier: SUB Meas_carrier

11010 COM /1 o_addresses/ | NTEGER | nst_addr, Bus_addr
11015 ON TI MEQUT Bus_addr, 5 RECOVER Ti nmed_out

11020 QUTPUT I nst_addr; "Dl SP ACNT; : CALLP: MOD ' MEAS' ; : MEAS: RFR: POA?
; FREQ ERR?"

11030 ENTER | nst _addr ; Power, Freq_error
11040 QUTPUT | nst _addr; " MEAS: AFR FREQ?; FM?"
11050 ENTER | nst _addr ; Audi of req, Devi ati on

11060 PRI NT USING "K, 2D. 3D, K";"Carrier Power = ";Power;" Watts"
11070 PRI NT USI NG "K, 2D. 3D, K"; " Audi o Frequency = "; Audi of req/ 1000; "
kHz"

11080 PRI NT USING "K, 2D. 3D, K";"FM Devi ation = "; Deviation/1000;"
kHz"

11090 PRI NT USING "K, 2D. 3D, K";"Carrier Freq Error = ";Freq_error/
1000; " kHz"

11100 SUBEXI T

11110 Tirmed_out:!

11120 ON TI MEQUT Bus_addr,5 GOTO Cannot _recover
11130 CLEAR Inst_addr

11140 CQUTPUT Inst_addr;"trig: abort;node:retr:rep"
11150 DI SP "you shoul d have the box back."

11160 ENABLE

11170 Cannot _recover:!

11180 DI SP "Cannot regain control of the Test Set."
11190 STOP

11200 SUBEND

11210 !

12000 Meas_si nad: SUB Meas_si nad

12010 COM /| o_addresses/ | NTEGER | nst _addr, Bus_addr
12020 I NTEGER N

12025 ON TI MEQUT 7,5 RECOVER Ti ned_out

12030 QUTPUT | nst_addr; " DI SP CME; : AFGL: DEST ' FM ; FREQ 1KHZ FM 8KHZ;
FM STAT ON'

12040 OQUTPUT | nst_addr;"AFAN: INP ' AUDIO I N ; DEMP ' OFF' ; DET ' RM5' "
12050 QUTPUT | nst _addr; "AFAN: FI LT1 ' C MESSACGE’ ; FILT2 ' >99KHZ LP "
12060 QUTPUT | nst _addr; " MEAS: AFR SEL ' SI NAD ; : RFG AMPL -113DBM'
12070 QUTPUT | nst _addr ;" TRI G MODE: RETR SI NGLE; SETT FULL"

12080 Avg_si nad=0

12090 FOR N=1 TO 5
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12100
12110
12120
12130
12140
12150
12160
12165
12170
12180
12190
12200
12210
12220
12230
12240
12250
12260

QUTPUT I nst_addr; " TRI G : MEAS: AFR: SI NAD?"

ENTER | nst _addr; Si nad
Avg_si nad=Avg_si nad+Si nad

NEXT N
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PRI NT USI NG "K, 3D. 2D, K"; "SINAD = "; Avg_sinad/N," dB at -116 dBm "

OUTPUT | nst _addr; " TRI G MODE: RETR REP; SETT FULL"
QUTPUT | nst _addr; "RFG AMPL - 30DBM : DI SP ACNT"

SUBEXI T
Ti med_out : !

ON TI MEQUT Bus_addr, Ti me_out _val ue RECOVER Cannot _recover

QUTPUT | nst_addr;"trig: abort;node:retr:rep”

ENABLE

DI SP "you shoul d have the box back."

SUBEXI T

Cannot _recover:!

DI SP " Cannot
STOP
SUBEND

regai n control

of Test Set."
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Commentsfor SRQ Example Program

Table 52

Comments For SRQ Example Program

N

Program Line

umber

Comment

80

When running on an external controller no wait is required. When running on the Tes
internal IBASIC controller a wait is required. The loops have a WAIT statement inclu
so that only this line need be changed when running on the Test Set's internal IBAS
controller.

t Set's
ded
C

230

The number of the received data field(s) to be read is passed to the Read_rcdd_dat
subprogram as string data. In this example fields 1, 2 and 3 will be read. The order in
the field numbers are passed dictates the order in which they are printed.

a
which

370,380

A dummy variable is required to satisfy the FNOrder function passed parameter list.
necessary because IBASIC does not support the OPTIONAL keyword in function an
subprogram passed parameter lists.

This is
d

2020

Reset the Test Set: *RST
Clear the status reporting system: *CLS
Set up the desired interrupt conditions in the Test Set:
* Standard Event Status Register Group Event register conditions which will set the
Summary Message TRUE if they occur:
Bit 5: Command Error decimal value = 25 = 32
Bit 4: Execution Error decimal value = 24 = 16
Bit 3: Device Dependent Error  decimal value =273 = 8
Bit 2: Query Error decimal value =272 = 4
32+16+8+4 = 60
Therefore set the Standard Event Enable Register to a value of 60: *ESE 60
* Set the correct Summary Message bit(s) in the Service Request Enable Register t¢
generate a Service Request (SRQ) if the Summary Message(s) become TRUE.
Bit 7 = Operation Status Register Group Summary Message
decimal value = 27 = 128
Bit 5 = Standard Event Status Register Summary Message
decimal value = 2"5 = 32
128+32 = 160
Therefore set the Service Request Enable Register to a value of 160: *SRE 160

2030

Preset the transition filters to pass no transitions. The filters will be set by the functiq
FNSet_state and FNOrder. The functions will set the proper filter values to pass the ¢
transition.

ns
lesired
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Comments For SRQ Example Program (Continued)

Program Line
Number

Comment

2040

* Call Processing Status Register Group Condition register conditions which will set the
Summary Message TRUE if they occur:
Bit 5: Connect LED lit decimal value =25 =32
Bit 4: Access LED lit decimal value=2"4 =16
Bit 3: Page LED lit decimal value=2"3= 8
Bit 2: Unused in Test Set  decimal value=2"2= 4
Bit 1: Register LED lit decimal value=2"1= 2
Bit 0: Active LED lit decima value=2"0= 1
32+16+8+4+2+1 = 63
Therefore set the Call Processing Enable Register to 63: STAT:CALLP:ENAB 63
* The Call Processing Status Register Group Summary Message is passed to the Status
Byte Register through Bit 9 in the Operational Status Register Group Condition Register.
The Operational Status Register Group must be configured to set its Summary Message
TRUE if the Summary Message from the Call Processing Status Register Group is
TRUE. Therefore Bit 9 (2*9=512) in the Operational Status Register Group Enable
Register must be set HIGH: STAT:OPER:ENAB 512
* The Test Set’s HP-IB interface has a large input buffer and can handshake in seve
commands. The commands are processed serially out of the input buffer. In this e
program the Cnfg_srvc_intrp sends 8 commands to the Test Set in rapid successid
The *RST command requires several seconds to execute. Since the Test Set can
handshake in many commands it can appear to the control program that the Test §
executed all of the commands sent, when in reality they have only been placed in {
input buffer. To prevent the control program from getting ahead of the Test Set the
*OPC? query command is used to synchronize the Test Set and the control progra

ral
ample
n.

bet has
he

m.

3000

The Srvice_interupt subprogram first checks for errors. If an error is detected from g

the enabled registers the Error_flag is set and the subprogram is exited. If an error i$

detected from a non-enabled register the program stops. If no errors are detected th
Call Processing registers are queried to clear them to allow further interrupts and thé
operation complete bit is set. In a ‘real world’ situation the Srvice_interupt subprogra
should take some action if the Call Processing subsystem did not generate the inter
the command IF BIT(Status_byte,7) was not true). This branch is left out of the exan
subprogram to minimize the number of program lines. As written, the subprogram as
that the interrupt was caused by the desired call processing activity completing
successfully.

ne of
D

en the

D

m
upt (if
nple

sumes

6080

Ptr_value is the value that the positive transition filter will be set to. The value is

determined by which pseudo-LED will light when the desired command is completed.

example, a successful PAGE is indicated by the Connect pseudo-LED lighting. Ther
the Ptr_value is set to 32 (25) for the Page command.

For
efore

553



Chapter 8, Programming The Call Processing Subsystem
Example Programs

Polling Example Program

10 OPTI ON BASE 1

20 COM /| o_addr esses/ | NTEGER | nst_addr, Bus_addr

30 COM / Prog_control/ | NTEGER Std_event,Wait _tinme
|

40 !
50 Bus_addr =7 I Set to 8 when running on 8920
60 Inst_addr=714 | Set to 814 when running on 8920

70 Wait_tine=.5 | Set to minimmof .5 when running on an 8920
80 ABORT Bus_addr

90 CLEAR SCREEN

100 PRI NTER I S CRT

110 Cnfg_stat_reg

120 !

130 Start _test:!

140 Cond_t est _set

150 QUTPUT | nst_addr; " DI SP ACNT"

160 | F NOT FNCnf g_base_sta(333,0, 212, 231,5970, -47,"AWPS") THEN CALL Print_error
180 I F FNSet _state("Regi ster") THEN

190 Read_rcdd_dat a("1234")! Pass the nunbers of the RCDD fields to be read.
200 ELSE

210 Print_error

220 END IF

230 I F NOT FNSet _state("Page") THEN CALL Print_error
240 Meas_carrier
250 I F FNOrder (" Power", 7) THEN

260 Read_rcdd_data("1")
270 ELSE

280 Print_error

290 END IF

300 QUTPUT Inst_addr; " CALLP: VCH 211; VMAC 4; SAT ' 5970HZ" "

310 I F NOT FNSet _state("Handoff") THEN CALL Print_error

320 Meas_si nad

330 I F NOT FNOrder("Mainten",0) THEN CALL Print_error !0 = dummy vari abl e
340 IF FNOrder("Alert",0) THEN! O = dummy variable to satisfy parmlist

350 INPUT "Did the phone ALERT? (Y/N", Yes_no$

360 IF Yes_no$[1,1]="N' OR Yes_no$[ 1, 1] ="n" THEN

370 PRI NT "Phone failed to ALERT."

380 STOP

390 END | F

400 ELSE

410 Print_error

420 END | F

430 I F NOT FNSet _state("Rel ease") THEN CALL Print_error
440 BEEP

450 DISP "Originate a call fromthe nmobile station.”
460 I F FNSet _state("Originate") THEN

470 Dsp "
480 Read_rcdd_dat a("12345")
490 ELSE
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Print _error

END I F

F NOT FNSet _state("Rel ease") THEN CALL Print_error

PRI NT " Program conpl eted. "
END
1000 Cnfg_stat_reg: SUB Cnfg_stat_reg

Cn

COM /| o_addresses/ | NTEGER | nst _addr, Bus_addr
QUTPUT | nst _addr; "*RST; *CLS; * SRE 0; STAT: CALLP: PTR 0; NTR 0; * OPC?"
ON TI MEQUT Bus_addr, 10 GOTO Cnfg_fail ed
ENTER | nst _addr; Cnfg_conpl ete
OFF TI MEQUT Bus_addr
SUBEXI T
fg failed: BEEP
PRINT "Cnfg_stat_reg SUB timed out on *OPC? query."
STOP

SUBEND

|
Co
| *

| *

nd_test_set: SUB Cond_test_set

COM /| o_addresses/ | NTEGER | nst _addr, Bus_addr

EE R R R R R R R R I R R R I R
Pronpt operator to make sure that no RF power is applied to the

I RF INQUT port when the power neter is zeroed.

EE R I O S Sk S O S O kO Rk kO
QUTPUT | nst _addr; "DI SP RFAN; : RFAN: PME: ZERO'

QUTPUT | nst _addr; " DI SP CONF; : CONF: NOTC " AFGENL' "

SUBEND

!
Cn

Wa

fg_base_sta: DEF FNCnf g_base_sta(l NTEGER Cch, Vnac, Vch, Si d, Sat, REAL Anpl , Sys$)
COM /| o_addresses/ | NTEGER | nst_addr, Bus_addr
COM / Prog_control/ | NTEGER Wait _ti me, Oper_conpl ete
I NTEGER Ptr_val ue, Cal | _proc_even
OUTPUT | nst _addr; " CALLP: AVPL "&VAL$(Anpl ) &' DBM SI D "&VAL$( Si d)
QUTPUT | nst _addr; " CALLP: VCH " &/AL$( Vch)
OUTPUT | nst _addr; " CALLP: SAT ' " &VAL$( Sat) & HZ" &'’ ; VMAC " &VALS$( Vimac)
QUTPUT | nst _addr; " STAT: CALLP: PTR 1;: CALLP: CCH " &VAL$( Cch)
GOSUB Wit _| oop
QUTPUT | nst_addr; " CALLP: CSYS ' "&Sys$&"' "
GOSUB Wit _| oop
I F Oper_conpl ete THEN
RETURN O
ELSE
RETURN 1
END | F
it_|oop: LOOP
VAIT Wai t _tinme
QUTPUT | nst _addr; "* ESR?; STAT: CALLP: EVEN?"
ENTER | nst_addr; Std_event, Cal | _proc_even
I F Std_event THEN RETURN Qper _conpl et e=0
IF BIT(Call _proc_even, LOF 1)/ LOE 2)) THEN RETURN Qper _conpl ete=1
END LOOP
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3290 FNEND

4000 Set_state: DEF FNSet_state(State$)

4010 COM /| o_addresses/ | NTEGER | nst _addr, Bus_addr
4020 COM / Prog_control/ | NTEGER Std_event, Wait _tine
4030 I NTEGER Ptr _val ue, Cal | _proc_even

4040 SELECT St ate$

4050 CASE "Active"

4060 Ptr_val ue=1

4070 CASE "Regi ster™

4080 Ptr_val ue=1

4090 CASE " Page"

4100 Ptr_val ue=32

4110 CASE " Handof f "

4120 Ptr_val ue=32

4130 CASE "Ori gi nate"

4140 Ptr_val ue=32

4150 CASE " Rel ease"

4160 Ptr_val ue=1

4170 END SELECT

4180 IF State$="Crigi nate" THEN

4190 QUTPUT | nst _addr; " STAT: CALLP: PTR " &VAL$(Ptr_val ue)
4200 ELSE

4210 OUTPUT | nst _addr ; " STAT: CALLP: PTR " &VAL$(Ptr_val ue) &"; : CALLP: " &St at e$
4220 END | F

4230 LOOP

4240 VAIT Wit _tinme

4250 QUTPUT | nst _addr ; "*ESR?; STAT: CALLP: EVEN?"

4260 ENTER | nst_addr; Std_event, Cal | _proc_even

4270 IF Std_event THEN RETURN O

4280 IF BIT(Call _proc_even, LOG Ptr_val ue)/LO3 2)) THEN RETURN 1
4290 END LOCP

4300 FNEND

5010 Read_rcdd_data: SUB Read_rcdd_dat a(Fi el ds$)

5020 OPTI ON BASE 1

5030 COM /| o_addresses/ | NTEGER | nst_addr, Bus_addr

5040 COM / Prog_control/ | NTEGER Std_event, Wit _tine

5050 DI M Rcdd$(6) [ 40]

5060 I NTEGER N

5070 WAIT .11Allow time for RCDD data fields to be updated.
5080 FOR N=1 TO LEN( TRI Mb( Fi el ds$))

5090 QUTPUT | nst _addr ; " CALLP: RCDD" &Fi el ds$[ N, N| &" ?"
5100 ENTER | nst _addr ; Rcedd$( N)
5110 PRI NT " RCDD' &VAL$(N) &' = "&Rcdd$(N)

5120 NEXT N

5130 SUBEND

5140 !

6000 Order: DEF FNOrder (Order$, | NTEGER Parm

6010 COM /| o_addresses/ | NTEGER | nst_addr, Bus_addr
6020 COM / Prog_control/ | NTEGER Std_event, Wait _tine
6030 I NTEGER Ptr_val ue, Cal | _proc_even
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6040 SELECT Order$
6050 CASE " Power "

6060 Ptr_val ue=32

6070 QUTPUT | nst _addr ; " STAT: CALLP: PTR " &VAL$(Ptr_val ue)
6080 QUTPUT | nst_addr; " CALLP: ORD ' CHNG PL "&VAL$(Parm &'’ "
6090 CASE " Mai nt en"

6100 Ptr_val ue=16

6110 QUTPUT | nst _addr; " STAT: CALLP: PTR " &VAL$(Ptr_val ue)
6120 QUTPUT | nst_addr; " CALLP: ORD ' MAI NTEN "

6130 CASE "Alert"

6140 Ptr_val ue=32

6150 QUTPUT | nst _addr; " STAT: CALLP: PTR " &VAL$(Ptr_val ue)
6160 QUTPUT | nst_addr; " CALLP: ORD ’ ALERT" "

6170 END SELECT

6180 LOOP

6190 VAIT Wait _time

6200 QUTPUT | nst _addr ; "*ESR?; STAT: CALLP: EVEN?"

6210 ENTER | nst_addr; Std_event, Cal | _proc_even

6220 IF Std_event THEN RETURN O

6230 IF BIT(Call _proc_even, LOJ Ptr_val ue)/LOZX 2)) THEN RETURN 1
6240 END LOCP

6250 FNEND

6260 !

7000 Print_error: SUB Print_error

7010 OPTI ON BASE 1

7020 COM /| o_addresses/ | NTEGER | nst _addr, Bus_addr
7030 COM / Prog_control / | NTEGER Std_event, Wait _time
7040 I NTEGER N

7050 DI M Error_nessage$[ 255], Error $(5) [ 20]

7060 Error$(2)="CQuery"

7070 Error$(3)="Devi ce Dependent"

7080 Error $(4) =" Executi on"

7090 Er r or $(5) =" Command"

7100 WAIT .1 'Allow tine for Error Queue to be updated.
7110 FOR N=2 TO 5

7120 IF BIT(Std_event, N) THEN

7130 PRINT "A "&Error$(N) & error has occurred."
7140 OQUTPUT | nst _addr; " SYSTem ERRor ?"

7150 ENTER | nst _addr; Error _nunber, Error_nessage$
7160 PRI NT Error_nunber, Error_nessage$

7170 END | F

7180 NEXT N

7190 I F Bl NAND( St d_event, 195) THEN

7200 BEEP

7210 PRI NT "Unrecogni zed condition. Standard Event register = ";Std_event
7220 END | F

7230 STOP

7240 SUBEND

7250 !

10000 Meas_carrier: SUB Meas_carrier
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10010
10015
10020
10030
10040
10050
10060
10070
10080
10090
10100
10110
10120
10130
10140
10150
10160
10170
10180
10190
10200
10210
11010
11020
11030
11035
11040
11050
11060
11070
11080
11090
11100
11110
11120
11130
11140
11150
11160
11170
11180
11190
11200
11210
11220
11230
11240
11250
11260
11270

T

COM /| o_addresses/ | NTEGER | nst _addr, Bus_addr

ON TI MEQUT Bus_addr,5 RECOVER Ti ned_out

QUTPUT | nst _addr; " DI SP ACNT; : CALLP: MODE ' MEAS' ; : MEAS: RFR: POW?; FREQ ERR?"
ENTER | nst _addr ; Power, Freq_error

QUTPUT | nst _addr ; " MEAS: AFR: FREQ?; FM?"

ENTER | nst _addr ; Audi of req, Devi ati on

PRI NT USING "K, 2D. 3D, K";"Carri er Power = "; Power;" \Watts"

PRI NT USI NG "K, 2D. 3D, K*; "Audi o Frequency = "; Audi of reg/ 1000; " kHz"

PRI NT USING "K, 2D. 3D, K"; "FM Devi ation = "; Devi ati on/ 1000;" kHz"

PRI NT USING "K, 2D. 3D, K";"Carrier Freq Error = ";Freq_error/1000;" kHz"
SUBEXI T

med_out : !

ON TI MEQUT Bus_addr,5 GOTO Cannot _recover
CLEAR | nst _addr

OQUTPUT | nst_addr;"trig:abort;node:retr:rep”
DI SP "you shoul d have the box back."
ENABLE

Cannot _recover:!

DI SP "Cannot regain control of the Test Set."
STOP

SUBEND

!

Meas_si nad: SUB Meas_si nad

T

COM /| o_addresses/ | NTEGER | nst_addr, Bus_addr
I NTEGER N
ON TI MEQUT Bus_addr,5 RECOVER Ti ned_out
QUTPUT | nst _addr; " DI SP CVE; : AFGL: DEST ' FM ; FREQ 1KHZ; FM 8KHZ; FM STAT ON'
QUTPUT | nst _addr; "AFAN: I NP " AUDIO I N ; DEMP ' OFF ; DET ' RVS' "
QUTPUT | nst _addr; "AFAN: FI LT1 ' C MESSAGE' ; FILT2 ' >99KHZ LP "
QUTPUT | nst _addr; "MEAS: AFR: SEL ' SI NAD ; : RFG AMPL - 116DBM'
QUTPUT | nst _addr; " TRI G MODE: RETR SI NGLE; SETT FULL"
Avg_si nad=0
FOR N=1 TO 5
QUTPUT | nst_addr; " TRI G : MEAS: AFR: S| NAD?"
ENTER | nst _addr; Si nad
Avg_si nad=Avg_si nad+Si nad
NEXT N
PRI NT USING "K, 3D. 2D, K"; "SI NAD = "; Avg_sinad/N;" dB at -116 dBm"
QUTPUT | nst _addr; " TRI G MODE: RETR REP; SETT FULL"
QUTPUT | nst _addr; "RFG AMPL -47DBM : DI SP ACNT"
SUBEXI T
med_out : !
ON TI MEQUT Bus_addr,5 GOTO Cannot _recover
CLEAR | nst _addr
OQUTPUT | nst_addr;"trig:abort;node:retr:rep”
DI SP "you shoul d have the box back."
ENABLE

Cannot _recover:!

DI SP "Cannot regain control of the Test Set."
STOP
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11280 SUBEND
11290 !
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Commentsfor Polling Example Program

Table53 Comments For Polling Example Program
Program Line Comment
Number
70 The polling loops require await statement to allow the Test Set time to process. The loops
have aWAIT statement included so that only this line need be changed to set the polling
wait time.

190 The number of the received data field(s) to be read is passed to the Read rcdd_data
subprogram as string data. In thisexamplefields 1, 2 and 3 will beread. The order in which
the field numbers are passed dictates the order in which they are printed.

330,340 A dummy variableisrequired to satisfy the FNOrder function passed parameter list. Thisis
necessary because IBASIC does not support the OPTIONAL keyword in function and
subprogram passed parameter lists.

6060 Ptr_value is the value that the positive transition filter will be set to. Thevalueis
determined by which pseudo-LED will light when the desired command is completed. For
example, a successful order to change power is indicated by the Connect pseudo-LED
lighting. Therefore the Ptr_value is set to 32 (2/'5) for the Power command.

1020 * Reset the Test Set: *RST

* Clear the status reporting system: *CLS
* Clear the Service Request Enable Register: *SRE 0
* Preset the transition filters to pass no transitions: STAT:CALLP:PTRO;NTR O

Thefilterswill be set by the functions FNSet_state and FNOrder. The functions will set
the proper filter values to pass the desired transition.

* The Test Set’s HP-IB interface has a large input buffer and can handshake in seve

commands. The commands are processed serially out of the input buffer. In this e
program the Cnfg_srvc_intrp sends 8 commands to the Test Set in rapid successid
The *RST command requires several seconds to execute. Since the Test Set can

handshake in many commands it can appear to the control program that the Test §
executed all of the commands sent, when in reality they have only been placed in t
input buffer. To prevent the control program from getting ahead of the Test Set the
*OPC? query command is used to synchronize the Test Set and the control progra

ral
ample
n.

bet has
he

m.
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Comments For Polling Example Program (Continued)

Program Line

Number Comment

4060 Ptr_value is the value that the positive transition filter will be set to. Thevalueis
determined by which pseudo-LED will light when the desired command is completed. For
example, asuccessful PAGE isindicated by the Connect pseudo-LED lighting. Therefore
the Ptr_valueis set to 32 (25) for the Page command.

4240 Polling loops require await statement to allow time for the Test Set to process the Call
Processing commands.

4250 to 4280 Poll the Standard Event Status Register and the Call Processing Event Register. First check

for an error condition in the Standard Event Status Register. If an error is detected return a
zero (operation not complete). If no errors are detected then the Call Processing Event
register is checked to determine if the operation has completed. If the operation has
completed then return a 1 (operation complete). If the operation has not completed then
loop again. In a ‘real world’ situation the function should take some action if the Call
Processing subsystem never completes (if the command IF
BIT(Call_proc_even,LOG(Ptr_value)/LOG(2)) never goes to the TRUE state). This b

is left out of the example function to minimize the number of program lines. As writter
function assumes that the Call Processing subsystem will complete successfully and

polling loop will be exited.

anch
, the
the
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General Information About Error M essages

Information concerning error messages displayed by the Test Set may be found in one of
the following manuals:

» User's Guides

e Programmer’s Guide

e Assembly Level Repair Manual

e HP Instrument BASIC User’'s Handbook

¢ HP Instrument BAS C Users Handbook
(HP P/N E2083-90601)

The format of the displayed message determines which manual contains information
about the error message. There are four basic error message formats:

» Positive numbered error messages
* IBASIC error messages

e HP-IB error messages

* Text only error messages

The following paragraphs give a brief description of each message format and direct you
to the manual to look in for information about error messages displayed in that format.
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Positive Numbered Error M essages

Positive numbered error messages are generally associated with IBASIC. Refer to theHP
Instrument BASIC User’s Handbofik information on IBASIC error messages.

Positive numbered error messages take the form: ERROR XX <error message>

For example
Error 54 Duplicate file nane
or

Error 80 in 632 Medium changed or not in drive
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Negative Numbered Error Messages

Negative numbers preceding the error messages text correspond to the error conditions
outlined in the Standard Commands for Programmable Instruments (SCPI). For more
information on SCPI, order the following book,

A Beginner’'s Guide to SCRAddison-Wed ey Publishing Company 1SBN 0-201-56350-9
HP P/N 5010-7166

or contact,

Fred Bode, Executive Director SCPI Consortium

8380 Hercules Drive, Suite P3

LaMesa, CA 91942

Phone: (619) 697-8790, FAX: (619) 697-5955 CompuServe Number: 76516,254

Negative nhumbered error messages take the form: ERROR -XX <error message>

For example
Error -128 Nuneric data not all owed
or

Error -141 Invalid character data
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IBASIC Error Messages

IBASIC Error Messages are associated with IBASIC operation. IBASIC error messages
can have both positive and negative numbers. Refer to the HP Instrument BASIC User’s
Handbooklor information on positive numbered error messages. Refer to the HP-1B Error
M essages section for information on negative numbered error messages (the error
message associated with a negative number is the same for HP-IB errors and IBASIC

errors).

IBASIC error messages take the following form: IBASIC Error: -XX <error message>

For example
I BASI C Error: -286 Programruntime error
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HP-IB Error Messages

HP-1B Error Messages are associated with HP-1B operation.

HP-1B error messages take the following form: HP-1B Error: -XX <error message>
or HP-1B Error <error message>
For example
HP-1B Error: -410 Query | NTERRUPTED.
or

HP-1B Error: Input value out of range.
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Text Only Error M essages

Text only error messages are generally associated with manual operation of the Test Set.
Refer to the HP 8920 or HP 8921 User’s Guider information on text only error

messages.

Text only error messages can also be displayed while running the Test Set’s built-in
diagnostic or calibration utility programs. Refer to kie 8920, HP 8921 Assembly Level
Repair manual for information on text only error messages displayed while running the
Test Set’s built-in diagnostic or calibration utility programs.

Text only error messages take the following form: This is an error message.

For example

I nput val ue out of range.
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The Message Display

NOTE:

During instrument operation, various messages may appear on the Test Set’s display.
Prompt-type messages generally appear on the first line of the Test Set’s display. General
operating and error messages usually appear on the second line of the display. Some
messages are persistent; they remain displayed until the error condition no longer exists,
or until another persistent message with greater priority occurs. Other messages are only
displayed when the error first occurs; they are removed when a key is pressed or the knob
is turned, or when an HP-IB command is received. Many of the messages are displayed on
the MESSAGE screen until the instrument is turned off.

Messages that are about error conditions may tell you what to do to correct the error (turn
something off, reduce a field’s value, press a certain key, and so forth). Messages and
prompts are sometimes accompanied by a beep or warble.

Warbles and Beeps

A warble sound indicates that an instrument-damaging event is occurring. Beeps
often occur only with the first occurrence of the message. Prompts are generally
silent.
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Non-Recoverable Firmware Error

The non-recoverable firmware error is very important. It appears when an unanticipated

event occurs that the Test Set’s firmware cannot handle. The message appears in the
center of the Test Set'’s display and (except for the two lines in the second paragraph) has
the following form:

Non-recoverable firmware error. Please record the 2 lines of
text below and contact Hewlett Packard through your local
service center or by calling (800) 827-3848 (USA, collect) and
asking to speak to the 8920A Service Engineer.

'‘Address error exception'
at line number 0

To continue operation, turn POWER off and back on.

Follow the instructions in the message.

Unfortunately, you will not be able to recover from this condition. You must switch the
Test Set off and back on. When you rerun the test where the Error Message occurred, it
may not occur again. If it does reappear, it would be helpful to HP to record exactly what
the configuration of the instrument was when the error appeared and contact HP.
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HP-1B Errors

Most HP-IB errors occur when the control program attempts to query a measurement that
isnot currently available, or tries to access an instrument connected to the external HP-1B
without configuring the Test Set as the System Controller. When diagnosing the cause of
an error condition check for these conditions first.
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Text Only HP-IB Errors

Un-numbered (text only) HP-IB error messages are generally self-explanatory. For
example, trying to retrieve a saved register that does not exist generates the following

€error message:

HP-1B Error: Register does not exist.

The following list contains a subset of the Test Set'’s text only HP-IB error messages.
These messages represent error conditions which may require explanation in addition to
the error message text.

HP-IB Error during Procedure catalog. Check Config.

This error occurs when the Test Set fails to access an external HP-IB disk drive when
trying to obtain a catalog of procedure files. This would occur wheBe¢hect

Procedure Location: field on the TESTS (Main Menu) screen is sebitek and

the operator then tries to select a procedure filename usisgkiect Procedure

FI | enane: field. Ensure that thebde field on the I/O CONFIGURE screen is set to
Control and that thé&xt ernal Di sk Speci fi cati on field on the TESTS

(External Devices) screen has the correct mass storage volume specifier for the external
disk drive.

HP-IB Query Error. Check instrument state.

This message usually appears when the control program queries a measurement that is not
currently available (on the currently displayed screen and in the ON state), such as
querying the TX Frequency measurement whgnFr eq Error is displayed.

This message may also be immediately followed by the message,

HP-1B Error: —-420: Query UNTERM NATED.
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HP-IB Error: Not Enough Memory Available for Save.

This message will be generated when the control program triesto save the current Test Set
state into a Save/Recall register using the REG:SAV E commands, but there isinsufficient
memory available in the Test Set. The Test Set’s non-volatile RAM is shared by the
following resources:

e IBASIC programs
« Save/Recall registers
* RAM Disk

In order to save the current Test Set state into a Save/Recall register more non-volatile
RAM will have to be made available. This can be done by,

* reducing the size of the IBASIC program
» deleting one or more existing Save/Recall registers
» recovering RAM Disk space

The ROM Disk utility RAM_USAGE will display the total amount of non-volatile RAM
installed in the Test Set, the RAM Disk allocation, the Save/Recall register allocation and
the amount of non-volatile RAM available to IBASIC.

HP-IB Error: HP-IB Units cause invalid conversion of attr.

This error is generated when trying to change Attribute Units and one of the Data Function
values is set to zero. If this error is encountered the programmer must change the Data
Function settings to values that can be converted to the new units_of measure. Refer to
<blue>"Changing Attribute Units." on page 85 for more details.
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Numbered HP-IB Error Descriptions

NOTE:

The following HP-1B errors can be generated under any of the following conditions:
« controlling the Test Set with an IBASIC program running on the built-in IBASIC
controller

« controlling HP-IB devices/instruments, connected to the Test Set’s external HP-IB bus,
with an IBASIC program running on the built-in IBASIC controller

« controlling the Test Set with a program running on an external controller
« using the Test Set manually to print to an external HP-IB printer

« using the Test Set manually to access procedure/library/code files stored on an external
HP-IB disk

HP-1B Parser. The term “Parser” is used in the following error message descriptions. It
refers to the Test Set’s HP-IB command parser.
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Error

Error

Error

Error

Error

Error

Error

Error

-100

-101

-102

-103

-104

-105

-108

-109

Command error

This code indicates only that a Command Error as defined in IEEE 488.2, 11.5.1.1.4 has
occurred.

Invalid character

A syntactic element contains a character which isinvalid for that type.

Syntax error

An unrecognized command or data type was encountered; for example, a string value was
received when the device does not accept strings.

Invalid separator

The parser was expecting a separator and encountered an illegal character. For example,
the colon used to separate the FREQ and AMPL commands should be omitted in the
following command:

RFG:FREQ 850 MHZ:;AMPL -35

Data type error

The parser recognized a data element different than one allowed. For example, numeric or
string data was expected but block data was encountered.

GET not allowed

A Group Execute Trigger was received within a program message (see |EEE 488.2, 7.7).

Parameter not allowed

More parameters were received than expected for the header. For example, the *ESE
common command only accepts one parameter; receiving * ESE 36,1 is not allowed.

Missing parameter

Fewer parameters were received than required for the header. For example, the *ESE
common command requires one parameter; receiving * ESE is not allowed.
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Error

Error

Error

Error

Error

Error

Error

Error

Error

-110

-111

-112

-113

-114

-120

-121

-123

-124

Command header error

An error was detected in the header.

Header separator error

A character which is not alegal header separator was encountered while parsing the
header.

Program mnemonic too long

The header contains more than twelve characters (see IEEE 488.2,7.6.1.4).

Undefined header

The header is syntactically correct, but it is undefined for this specific device. For
example, *XYZ is not defined for any device.

Header suffix out of range

Indicates that a nonheader character has been encountered in what the parser expectsisa
header element.

Numeric data error

Thiserror, aswell aserrors—121 through —128, are generated when parsing a data el ement
which appears to be numeric, including the nondecimal numeric types.

Invalid character in number

Aninvalid character for the data type being parsed was encountered. For example, an
alpha in a decimal numeric or a “9” in octal data.

Exponent too large

The magnitude of the exponent was larger than 32000E&£e488.2, 7.7.2.4.1).

Too many digits

The mantissa of a decimal numeric data element contained more than 255 digits excluding
leading zeros (se&EE 488.2, 7.7.2.4.1).
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Error

Error

Error

Error

Error

Error

Error

Error

Error

-128

-130

-131

-134

-138

-140

-141

-144

-148

Numeric data not allowed

A legal numeric data element was received, but the device does not accept onein this
position for the header.

Suffix error

This error, aswell as errors —131 through —138, are generated when parsing a suffix.

Invalid suffix

The suffix does not follow the syntax described in IEEE 488.2 7.7.3.2, or the suffix is
inappropriate for this device.

Suffix too long

The suffix contained more than 12 characters (see |EEE 488.2, 7.7.3.4).

Suffix not allowed

A suffix was encountered after a numeric element which does not allow suffixes.

Character data error

This error, as well as errors —141 through —148, are generated when parsing a character
data element.

Invalid character data

Either the character data element contains an invalid character or the particular element
received is not valid for the header.

Character data too long

The character data element contains more than twelve characters (see |EEE 488.2,
7.7.1.4).

Character data not allowed

A legal character data element was encountered where prohibited by the device.
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Error

Error

Error

Error

Error

Error

Error

Error

-150

-151

-152

-158

-160

-161

-168

-170

String data error

This error, as well as errors —151 through —158, are generated when parsing a string
element.

Invalid string data

A string data element was expected, but was invalid for some reason (see | EEE 488.2,
7.7.5.2). For example, an END message was received before the terminal quote character.

Parity error

Parity error

String data not allowed

A string data element was encountered but was not allowed by the device at this point in
parsing.

Block data error

This error, aswell as errors —161 through —168, are generated when parsing a block data
element.

Invalid block data

A block data element was expected, but was invalid for some reason (see | EEE 488.2
7.7.6.2). For example, an END message was received before the length was satisfied.

Block data not allowed

A legal block data element was encountered but was not allowed by the device at this
point in parsing.

Expression error

Thiserror, aswell as errors =171 through —178, are generated when parsing an expression
data element.
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Error

Error

Error

Error

Error

Error

Error

Error

-171

-178

-180

-181

-183

-184

-200

-201

Invalid expression

The expression data element was invalid (see |IEEE 488.2, 7.7.7.2); for example,
unmatched parentheses or anillegal character.

Expression data not allowed

A legal expression data was encountered but was not allowed by the device at thispoint in
parsing.

Macro error

This error, aswell as errors —181 through —184, are generated when defining a macro or
executing a macro.

Invalid outside macro definition

Indicates that a macro parameter placeholder was encountered outside of a macro
definition.

Invalid inside macro definition

Indicates that the program message unit sequence, sent witha*DDT or * DM C command,
issyntactically invalid (see.

Macro parameter error

Indicates that a command inside the macro definition had the wrong number or type of
parameters.

Execution error

This code indicates only that an Execution Error as defined in IEEE 488.2, 11.5.1.1.5 has
occurred.

Invalid while in local

Indicates that a command is not executable while the deviceisin local dueto ahard local
control (see |[EEE 488.2, 5.6.1.5). For example, a device with arotary switch receives a
message which would change the switches state, but the device isin local so the message
can not be executed.
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Error

Error

Error

Error

Error

Error

Error

Error

-202

-210

-211

=212

-213

-214

-215

-220

Settings lost due to rtl

Indicates that a setting associated with a hard local control (see |[EEE 488.2, 5.6.1.5) was
lost when the device changed to LOCS from REM S or to LWLS from RWLS.

Trigger error

Trigger ignored
Indicates that a GET, * TRG, or triggering signal was received and recognized by the

device but was ignored because of device timing considerations. For example, the device
was not ready to respond.

Arm ignored

Indicates that an arming signal was received and recognized by the device but was
ignored.

Initignored

Indicates that a request for a measurement initiation was ignored as another measurement
was already in progress.

Trigger deadlock
Indicates that the trigger source for the initiation of a measurement is set to GET and

subsequent measurement query is received. The measurement cannot be started until a
GET isreceived, but the GET would cause an INTERRUPTED error.

Arm deadlock
Indicates that the arm source for the initiation of a measurement is set to GET and

subsequent measurement query is received. The measurement cannot be started until a
GET isreceived, but the GET would cause an INTERRUPTED error.

Parameter error

Indicates that a program data element related error occurred.
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Error

Error

Error

Error

Error

Error

Error

Error

Error

-221

—222

-223

-224

-230

-231

-240

-241

—-250

Settings conflict

Indicates that alegal program data element was parsed but could not be executed due to
the current device state (see |IEEE 488.2, 6.4.5.3 and 11.5.1.1.5).

Data out of range
Indicates that alegal program data element was parsed but could not be executed because

the interpreted value was outside the legal range as defined by the device (see | EEE 488.2,
11.5.1.15).

Too much data
Indicates that alegal program data element of block, expression, or string type was

received that contained more data than the device could handle due to memory or related
device- specific requirements.

Illegal parameter value

Used where exact value, from alist of possibles, was expected.

Data corrupt or stale

Possibly invalid data; new reading started but not completed since last access.

Data questionable

Indicates that measurement accuracy is suspect.

Hardware error

Indicates that alegal program command or query could not be executed because of a
hardware problem in the device.

Hardware missing

Indicates that alegal program command or query could not be executed because of
missing device hardware. For example, an option was not installed.

Mass storage error

Indicates that a mass storage error occurred.
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Error

Error

Error

Error

Error

Error

Error

Error

-251

-252

-253

-254

-255

-256

-257

-258

Missing mass storage

Indicates that alegal program command or query could not be executed because of
missing mass storage. For example, an option that was not installed.

Missing media

Indicates that alegal program command or query could not be executed because of a
missing media. For example, no disk.

Corrupt media

Indicatesthat alegal program command or query could not be executed because of corrupt
media. For example, bad disk or wrong format.

Media full

Indicatesthat alegal program command or query could not be executed because the media
was full. For example, there is no room on the disk.

Directory full

Indicatesthat alegal program command or query could not be executed because the media
directory was full.

File name not found
Indicates that alegal program command or query could not be executed because the file

name on the device media was not found. For example, an attempt was made to read or
copy anonexistent file.

File name error
Indicates that alegal program command or query could not be executed because the file

name on the device mediawas in error. For example, an attempt was made to copy to a
duplicate file name.

Media protected

Indicatesthat alegal program command or query could not be executed because the media
was protected. For example, the write-protect switch on a memory card was set.
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Error —260

Error —261
Error -270
Error =271
Error 272
Error -273
Error -274
Error -275

Expression error

Indicates that an expression program data element related error occurred.

Math error in expression

Indicates that a syntactically legal expression program data element could not be executed
due to a math error. For example, a divide-by-zero was attempted.

Macro error

Indicates that a macro-rel ated execution error occurred.

Macro syntax error
Indicates that a syntactically legal macro program data sequence, according to IEEE

488.2, 10.7.2, could not be executed due to a syntax error within the macro definition (see
|EEE 488.2, 10.7.6.3).

Macro execution error

Indicates that a syntactically legal macro program data sequence could not be executed
due to some error in the macro definition (see |EEE 488.2, 10.7.6.3).

Illegal macro label

Indicates that the macro label defined in the * DMC command was alegal string syntax,
but could not be accepted by the device (see IEEE 488.2, 10.7.3 and 10.7.6.2). For
example, the label wastoo long, the same as a common command header, or contained
invalid header syntax.

Macro parameter error

Indicates that the macro definition improperly used a macro parameter placeholder (see
|EEE 488.2, 10.7.3).

Macro definition too long

Indicates that a syntactically legal macro program data sequence could not be executed
because the string of block contents were too long for the device to handle (see |IEEE
488.2, 10.7.6.1).
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Error

Error

Error

Error

Error

Error

Error

Error

Error

-276

=277

-278

-280

-281

-282

-283

-284

—-285

Macro recursion error

Indicates that a syntactically legal macro program data sequence could not be executed
because the device found it to be recursive (see |[EEE 488.2 10.7.6.6).

Macro redefinition not allowed

Indicates that syntactically legal macro label in the *DMC command could not be
executed because the macro label was already defined (see |EEE 488.2, 10.7.6.4).

Macro header not found

Indicates that a syntactically legal macro label in the* GMC? query could not be executed
because the header was not previously defined.

Program error

Indicates that a downloaded program-related execution error occurred.

Cannot create program

Indicates that an attempt to create a program was unsuccessful. A reason for the failure
might include not enough memory.

Illegal program name
The name used to reference a program was invalid. For example, redefining an existing

program, deleting a nonexistent program, or in general, referencing a nonexistent
program.

lllegal variable name

An attempt was made to reference a nonexistent variable in a program.

Program currently running

Certain operations dealing with programs are illegal while the program is running. For
example, deleting a running program is not possible.

Program syntax error

Indicates that syntax error appears in a downloaded program.
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Error —286 Program runtime error

Error —-300 Device-specific error

This code indicates only that a Device-Dependent Error as defined in |EEE 488.2,
11.5.1.1.6 has occurred.

Error =310 System error

Indicates that some error, termed “system error” by the device, has occurred.

Error -311 Memory error

Indicates that an error was detected indbeice’smemory.

Error -312 PUD memory lost

Indicates that the protected user data saved by the * PUD command has been lost.

Error -313 Calibration memory lost

Indicates that nonvolatile calibration data used by the * CAL? command has been lost.

Error -314 Save/recall memory lost

Indicates that the nonvolatile data saved by the * SAV command has been lost.

Error -315 Configuration memory lost

Indicates that nonvolatile configuration data saved by the devicehas been lost.

Error —=330 Self-test failed

Error —350 Queue overflow

This code indicates that there is no room in the queue and an error occurred but was not
recorded. This code is entered into the queue in lieu of the code that caused the error.
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Error -400

Error -410

Error —-420

Error -430

Error —-440

Query error

This code indicates only that a Query Error as defined in IEEE 488.2 11.5.1.1.7 and 6.3
has occurred.

Query INTERRUPTED

Indicates that a condition causing an INTERRUPTED Query error occurred (see IEEE
488.2, 6.3.2.3). For example, aquery followed by DAB or GET before a response was
completely sent.

This message appears when you query a measurement without immediately entering the
returned value into a variable. For example, the following program lines query the TX
Frequency measurement and enter its value into avariable (Rf_freq):

OUTPUT 714;"MEAS.RFR:FREQ:ABS?'
ENTER 714;Rf_freq

Query UNTERMINATED

Indicates that a condition causing an UNTERMINATED Query error occurred (see |EEE
488.2, 6.3.2.2.). For example, the device was addressed to talk and an incompl ete program
message was received.

This message usually appears when trying to access a measurement that is not active. For
example, you cannot query the DTMF Decoder measurements from the DUPLEX TEST
screen, or query the TX Frequency measurement whenthe TX Freq Error
measurement is displayed.

Query DEADLOCKED
Indicates that a condition causing a DEADLOCKED Query error occurred (see

|EEE 488.2, 6.3.1.7). For example, both input buffer and output buffer are full and the
device cannot continue.

Query UNTERMINATED after indefinite response

Indicates that a query was received in the same program message after a query requesting
an indefinite response was executed (see |EEE 488.2, 6.5.7.5.7).
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Error —606 Update of Input Module Relay Switch Count file failed.

Indicates that the Test Set was not able to update the Input Module Relay Switch Count
EEPROM filewith the current switch count data from the non-volatile RAM switch count
array. Thiserror ismost probably generated as a result of a hardware error or failure.
Refer to the Test SetAssembly Level Repair for diagnostic information.

Error —607 Checksum of Non-Volatile RAM Relay Count data bad.

Indicates that the Test Set was not able to generate the proper checksum for the Input
Module Relay Switch Count data from the non-volatile RAM switch count array. This

error is most probably generated as a result of a hardware error or failure. Refer to the Test
Set’s for diagnostic information.

Error —608 Initialization of Input Module Relay Count file failed.
Indicates that the Test Set was not able to initialize the Input Module Relay Switch Count
EEPROM file during installation of a new input module. This error is most probably

generated as a result of a hardware error or failure. Refer to the Test Set’s for diagnostic
information.

Error —-1300 Order attempted while not in Connect state.
Indicates that an attempt was made to send an order type Mobile Station Control Message
(that is - order a change in power level, put the mobile station in maintenance mode, or

send an alert message to the mobile station) when the Call Processing Subsystem was not
in the Connect state.

Error -1301 Handoff attempted while not in Connect state.

Indicates that an attempt was made to handoff a mobile station to a new voice channel
when the Call Processing Subsystem was not in the Connect state.

Error -1302 Release attempted while not in Connect state.

Indicates that an attempt was made to send a Release message to a mobile station when the
Call Processing Subsystem was not in the Connect state.

Error —1303 Page attempted while not in Active state.

Indicates that an attempt was made to Page a mobile station when the Call Processing
Subsystem was not in the Active state.
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Error

Error

Error

Error

Error

Error

Error

-1304

-1305

-1306

-1307

—-1308

-1309

-1310

Origination attempted while not in Active state.

Indicates that a mobile station attempted to originate a call to the simulated Base Station
when the Call Processing Subsystem was not in the Active state.

Registration attempted while not in Active state.

Indicates that an attempt was made to send a Registration message to a mobile station
when the Call Processing Subsystem was not in the Active state.

Origination in progress.

Indicates that an attempt was made to; register, page, handoff, release, order a changein
power level, put the mobile station in maintenance mode, or send an alert message to the
mobile station while an origination was in progress.

Timeout occurred while attempting to register Mobile.

Indicates that the simulated Base Station’s internal timer expired before receiving a
response from the mobile station during a registration attempt. The internal timer is set to
20 seconds when thiRegi st er state is entered.

Timeout occurred while attempting to page Mobile.

Indicates that the simulated Base Station’s internal timer expired before receiving a
response from the mobile station during a page attempt. The internal timer is set to 20
seconds when theage state is entered.

Timeout occurred while attempting to access Mobile.

Indicates that the simulated Base Station’s internal timer expired before receiving a
response from the mobile station during an access attempt. The internal timer is set to 20
seconds when th&ccess state is entered.

Timeout occurred while attempting to alert Mobile.

Indicates that the simulated Base Station’s internal timer expired before receiving a
response from the mobile station during an alert attempt. The internal timer is set to 20
seconds when the alert order is sent to the mobile station.
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Error -1311
NOTE:

Error -1312
Error -1313
Error -1314

RF power loss indicates loss of Voice Channel.

When any Call Processing Subsystem screen is displayed (except the ANALOG MEAS

screen) and the Call Processing Subsystem isin the Connect state, the host firmware
constantly monitors the mobile station’s transmitted carrier power. If the power falls
below 0.0005 Watts the simulated Base Station will terminate the call and return to the
Act i ve state. This error message is displayed if the host firmware has detected that the
mobile station’s carrier power has fallen below the 0.0005 Watts threshold. The call is
dropped and the Call Processing Subsystem returns Aztheve state.

In order to ensure that the host firmware makes the correct decisions regarding the presence
of the mobile stations’s RF carrier, the Test Set's RF power meter should be zeroed when
first entering the Call Processing Subsystem (that is - the first time the Call Processing
Subsystem is selected during a measurement session). Failure to zero the power meter can
result in erroneous RF power measurements. See “Conditioning The Test Set For Call
Processing” in thélP 8920 User’s Guidéor information on zeroing the RF Power meter

manually or <blue>"Conditioning the Test Set for Call Processing” on page 452 of this

manual for information on zeroing the RF Power meter programmatically.

Data from RVC contains invalid bits in word [1,2,3].

Indicates that the decoded data received on the reverse voice channel containsinvalid bits
inword 1 and/or word 2 and/or word 3. The raw decoded datais displayed in hexadecimal
format in the top right-hand portion of the CALL CONTRCL screen. Raw decoded datais
only displayed when the CALL CONTRCL screen Di spl ay field isset to Dat a.

Timeout occurred while in Maintenance state.
Indicates that the simulated Base Station’s internal timer expired before the mobile station

was taken out of the maintenance state. The internal timer is set to 20 seconds when the
maintenance order is sent to the mobile station.

Alert attempted while not in Maintenance or Connect state.

Indicates that an attempt was made to send an Alert order to the mobile station when the
Call Processing Subsystem was not in the Maintenance state or Active state.
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Error -1315
Error -1316
Error -1317

Data from RECC contains invalid bits in word [1,2,3].

Indicates that the decoded data received on the reverse control channel contains invalid
bitsin word 1 and/or word 2 and/or word 3. The raw decoded datais displayed in
hexadecimal format in the top right-hand portion of the CALL CONTROL screen. Raw
decoded datais only displayed when the CALL CONTRCL screen Di spl ay field isset to
Dat a.

Incomplete data received on RECC for word [1,2,3].

Indicates that the decoded data received on the reverse control channel did not contain the
proper number of bitsin word 1 and/or word 2 and/or word 3. The raw decoded datais
displayed in hexadecimal format in the top right-hand portion of the CALL CONTROL
screen. Raw decoded dataiis only displayed whenthe CALL CONTROL screen Di spl ay
field is set to Dat a.

Incomplete data received on RVC for word [1,2,3].

Indicates that the decoded data received on the reverse voice channel did not contain the
proper number of bitsin word 1 and/or word 2 and/or word 3. The raw decoded datais
displayed in hexadecimal format in the top right-hand portion of the CALL CONTROL
screen. Raw decoded dataiis only displayed whenthe CALL CONTRCL screen Di spl ay
field is set to Dat a.
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Symbols

‘LIB’ files, 437
“NMT" files, 340
. PGM’ files, 437
*.PRC’ files, 438
‘ 'files, 343

‘c’ files, 343 437
‘I files, 343 437
‘n’ files, 340, 343
‘p’ files, 343 438

A Attribute Units,83

abbreviated address word Autoranging
forward control channe§24 affect on measurement spe@ag
reverse control channel90 Autotuning

access messaggl 7 affect on measurement spe2ag

Active Controller
when capability require319
Active Measuremeny3
Adjacent Channel Power
HP-1B command syntax diagra®9
AdvanceLink (HP 68333F Version
B.02.00) terminal emulator379,
395
AF Analyzer
HP-IB command syntax diagramQ1
AF Freq
CALL CONTROL screen460
AF Generator 1
HP-IB command syntax diagrarhQ4
AF Generator 2
HP-IB command syntax diagrarmQ5,
106
pre-modulation filters105
ANALOG MEAS Screen
amplitude 534
de-emphasi©34
detectorp34
example measurement routin685
filter 1,534
filter 2, 535
fm deviation,535
how to program analog meas screen,
533
requirements for using analog meas
screenb532
tx freq error,535
tx power,535
Analog MEAS Screen
af anl in,533
af freq,533
af genl freqb33
af genl toh34
Annunciators44
Arming measurementg35
ASCII Text Files
sending with ProComm Communica-
tions Software403
sending with Windows Terminad02
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B C Chan, 461
Battery Calibration Status Register Group, 278 Call Data Screen
memory card, 352 accessing registers contained in, 276, access, 487
part numbers, 352 280 active, 487
replacing, 352 condition register bit assignments, 275, connect, 487
279 display word, 487
Call Bit Screen handoff, 488
access, 504 order, 488
active, 504 page, 488
connect, 504 reading the call data screen message
data spec, 505 fields, 489
handoff, 506 register, 488
modifying the call bit screen message ~ release, 488
fields, 511 Call Processing
page, 507 HP-IB command syntax diagram, 126
reading the call bit screen message call processing
fields, 509 state diagram, 447
register, 507 Call Processing Status Register Group,
release, 507 274
set message, 508 program flow control, 454
Call Bit screen Call Processing Subsystem
Order, 506 Accessing the Call Processing Sub-
Call Control Screen system Screens, 450
access, 459 command syntax, 451
active, 459, 460 connecting a mobile station, 448
amplitude, 461 error messages, described, 588

called number, 461

cntl channel, 462

connect, 464

display, 465

ESN(dec), 471

ESN(hex), 472

fm deivaiton, 472

handoff, 473

MSid, 474

order, 476

page, 477

phone num, 478

pwr Ivl, 479

register, 480

release, 481

sat, 482

scm, 483

sid, 483

system type, 484

tx freq error, 484

tx power, 485
Call Control screen

error messages, reading, 453

first-time setup, 452

HP-1B Error Messages, 452

operational overview, 446

polling, 455

programming Analog Meas screen, 532

programming Call Bit screen, 501

programming Call Configure screen,
540

programming Call Control screen, 458,
486

querying data messages, 456

remote user interface description, 444

screen mnemonics, 450

service request, 455

status register group, 453

CALLP

RECCW A, 486

RECCW B, 486

RECCW C, 486

RECCW D, 486

RECCW E, 486
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RVCOrdCon, 487
Chan
Call Control screen, 461
CMAX
CALL CONFIGURE screen, 541
Code files, 340, 437
Common Commands, 212
CLS, 225
ESE, 225
ESE?, 225
ESR?, 225
IDN, 213
OPC, 219
OPC?, 221
OPT, 215
PCB, 226
RCL, 227
RST, 205, 216
SAV, 227
SRE, 226
SRE?, 226
STB?, 226
TRG, 226, 228
TST, 218
WAL, 224
Communicate Status Register Group, 291
accessing registers contained in, 293
condition register bit assignments, 292
Configure
HP-1B command syntax diagram, 121
control
filler message, 522
controller, external, 32, 46
COPY_PL, 354
Copying avolume, 355
Copying files, 355

D

data functions

AVG, 186

AVG - querying number of averages
viaHP-IB, 188

AV G - querying ON/OFF state via HP-
1B, 187

AVG - resetting viaHP-1B, 188

AVG - setting number of averages via
HP-1B, 188

AV G - turning ON/OFF viaHP-1B, 187

guidelines for using, 185, 186

HI LIMIT, 189

HI LIMIT - detecting if limit exceeded
viaHP-IB, 192

HI LIMIT - querying display units via
HP-1B, 191

HI LIMIT - querying ON/OFF statevia
HP-1B, 190

HI LIMIT - querying setting viaHP-1B,
192

HI LIMIT - resetting limit detection via
HP-1B, 193

HI LIMIT - setting display units via
HP-1B, 191

HI LIMIT - setting value via HP-IB,
190

HI LIMIT - turning ON/OFF via HP-
IB, 189

INCR SET, 193

INCR SET - querying display unitsvia
HP-1B, 195

INCR SET - querying mode viaHP-IB,
194

INCR SET - querying value viaHP-IB,
194

INCR SET - setting display units via
HP-1B, 195

INCR SET - setting mode via HP-IB,
194

INCR SET - setting value via HP-IB,
193

INCR Up/Down (Arrow keys), 196

keys, 185

LOLIMIT, 189

LOLIMIT - detecting if limit exceeded
viaHP-IB, 192

LO LIMIT - querying display unitsvia

HP-1B, 191

LO LIMIT - querying ON/OFF state
viaHP-1B, 190

LO LIMIT - querying setting via HP-
1B, 192

LO LIMIT - resetting limit detection
viaHP-1B, 193

LO LIMIT - setting display units via
HP-1B, 191

LO LIMIT - setting value via HP-IB,
190

LO LIMIT - turning ON/OFF via HP-
1B, 189

METER, 197

METER - querying high end point dis-
play unitsviaHP-IB, 200

METER - querying high end point via
HP-1B, 199

METER - querying low end point dis-
play units viaHP-IB, 200

METER - querying low end point via
HP-1B, 199

METER - querying number of intervals
viaHP-1B, 198

METER - querying ON/OFF state via
HP-1B, 197

METER - setting high end point display
units viaHP-IB, 200

METER - setting high end point via
HP-1B, 199

METER - setting low end point display
units viaHP-1B, 200

METER - setting low end point viaHP-
1B, 199

METER - setting number of intervals
viaHP-IB, 198

METER - turning ON/OFF via HP-IB,
197

querying ON/OFF state, 91

REF SET, 201

REF SET - querying ON/OFF state via
HP-1B, 201

REF SET - querying reference point
display unitsviaHP-IB, 203

REF SET - querying reference point
setting viaHP-1B, 202

REF SET - setting reference point dis-
play unitsviaHP-IB, 203
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REF SET - setting reference point via
HP-1B, 202
REF SET - turning ON/OFF viaHP-IB,
201
turning ON and OFF, 90
using AVG viaHP-IB, 186
using HI LIMIT viaHP-IB, 189
using INCR SET viaHP-IB, 193
using INCR Up/Down (Arrow keys)
viaHP-IB, 196
using LO LIMIT viaHP-IB, 189
using METER viaHP-IB, 197
using REF SET viaHP-IB, 201
Default file system, 330
Detector
CALL CONFIGURE screen, 542
Disk drives
external, 335, 359
external - default mass storage volume
specifier, 339
externd - initializing mediafor, 359
Display
HP-1B command syntax diagram, 149
querying displayed screen via HP-IB,
208
selecting screens viaHP-IB, 208
Display Units, 77
DOS file names, 342
DOSfile system, 341
initializing mediafor, 346
restrictions, 347
Downloading programs to Test Set, 389,
433

E

Encoder

pre-modulation filters, 105
EPSON card (see Memory card), 329,

336, 349

Error Message Queue Group, 268

accessing the error message queue, 269
Error messages, 563

format of, 564

types of, 563
Example Programs, 543

comments, 552

polling example program, 554

SRQ example program, 545
extended address word

order, 525

reverse control channel, 493

voice channel assignment, 527
External Automatic Control Mode, 32
External controller, 28, 32, 46
External disk drives, 331, 335, 359

initializing mediafor, 346, 359

F

FCC mobile station control word 2
order, 525
voice channel assignment, 527
FCC mobile station control, word 1, 524
File names
conflicts, 344
recommendations, 345
File system
backing up files, 354
copying volume, 355
DOS, 341
DOS file names, 342
file name conflicts, 344
file naming recommendations, 345
file types, 346
initializing media, 346, 353, 358, 359
LIF, 341
LIF file names, 342
naming files, 342
storing code files, 346
File types, 346
Files
backing up, 354
copying, 355
storing, 346
Firmware error
non-recoverable, 571
first word of called address, 496
Front panel
functions not programmable, 49
ON/OFF key, 90, 184
Front panel keys
CANCEL key, 184
CURSOR CONTROL knob, 184
ENTER key, 184
HOLD key, 209
HP-1B command syntax, 184
k1-k5, k1'-k3’ keys,210
LOCAL key, 205
MEAS RESET key205
NO key,184
PRESET key205
PREV key,209
PRINT key,209
RECALL key, 206
SAVE key,206
SHIFT key,184
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YES key, 184

FV C mobile station control message
order, 528
voice channel assignment, 530

H

Hardware Status Register #1 Group, 286
accessing registers contained in, 288
condition register bit assignments, 287

Hardware Status Register #2 Group, 282
accessing registers contained in, 284
condition register bit assignments, 283

HFS (Hierarchical File System), 342

Hierarchical File System (HFS), 342

HP 8920A Memory Card Part Numbers,

349
HP 8920B Memory Card Part Numbers,
349

HP-1B
Active Controller, 45, 318, 319
address - displaying, 51, 204
address - factory setting, 51
address - setting, 51, 204
arming measurements, 235
Attribute units - changing, 85
Attribute units - definition, 83
Attribute units - guidelines, 89
Attribute units - querying, 88
changing afield setting, 47
Common Commands, 212
Common Commands CL S, 225
Common Commands ESE, 225
Common Commands ESE?, 225
Common Commands ESR?, 225
Common Commands IDN, 213
Common Commands OPC, 219
Common Commands OPC?, 221
Common Commands OPT, 215
Common Commands PCB, 226
Common Commands RCL, 227
Common Commands RST, 205, 216
Common Commands SAV, 227
Common Commands SRE, 226
Common Commands SRE?, 226
Common Commands STB?, 226
Common Commands TRG, 226, 228
Common Commands TST, 218
Common Commands WAI, 224
configuration, 45
display units - changing, 78
display units - definition, 77
display units - guidelines, 79
display units - querying, 79

downloading programsto Test Set, 389

error messages, 563

Errors, 563, 572

extended addressing, 51

external (select code 7), 31, 46

getting started, 36

Group Execute Trigger (GET), 228

HP-IB units - changing, 81

HP-1B units - definition, 80

HP-IB units - guidelines, 82

HP-IB units - querying, 82

Increasing measurement speed, 238

Increasing measurement speed (see In-
creasing Measurement Speed), 238

Instrument Initialization (see Instru-
ment I nitialization), 305

internal (select code 8), 31, 46

local lockout, 57

Local/Remote Triggering Changes,
231

making a simple measurement, 48

measurement pacing, 235

multiple addressing, 51

passing control (see Passing Control),
318

PROGram commands (see PROGram
Subsystem), 408

programming examples, 41, 47, 92

programming guidelines, 38

reading afield setting, 47

Service requests (see Service Re-
quests), 295

standards, 36

STATe command - definition, 90

STATe command - guidelines, 91

Status reporting (see Status reporting),
244

System Contraller, 45, 318, 319

topics covered, 37

Trigger - aborting, 232

Trigger commands, 232

Trigger event, 228

Trigger modes, 229, 233

Trigger modes - affect on measurement
speed, 234, 238

Trigger modes - default settings, 231

Trigger modes - retriggering, 229, 233

Trigger modes - settings for fastest
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measurements, 234

Trigger modes - settings for most reli-
able measurements, 234

Trigger modes - settling, 230, 233

Triggering measurements, 228

units of measure, 77

uploading programs to Test Set, 390

using, 27

HP-IB command syntax
ACPower, 99
AFANalyzer, 101
AFGeneratorl, 104
AFGenerator2, 105, 106
AUN!its, 85
AUNIts?, 88
AVERage

RESet, 188
STATe, 187
STATe?, 187
VALue, 188

VALue?, 188

CALLP, 126
CONFigure, 121

BADDress, 204

CPRocess, 126
DECoder, 145
diagram structure, 96
DISPlay, 149, 208
DUNits, 78
DUNiIts?, 79
ENCoder, 106
front panel keys, 184
guidelines, 73
HLIMit

DUNits, 191

DUNits?, 191
EX Ceeded?, 192
RESet, 193
STATe, 189
STATe?, 190
VALue, 190
VALue?, 192

HP-I1B only commands, 171
INCRement, 193, 196

DIVide, 196
DUNits, 195
DUNiIts?, 195
MODE, 194
MODE?, 194

MULTiply, 195
INCRement?, 194
Integer Number Setting, 178
LLIMit

DUNits, 191
DUNiIts?, 191
EXCeeded?, 192
RESet, 193
STATe, 189
STATe?, 190
VALue, 190

VALue?, 192
MEASure, 151

RESet, 205
METer

HEND, 199

DUNits, 200
DUNits?, 200
HEND?, 199
INTerval, 198
INTerval?, 198
LEND, 199
DUNits, 200
DUNits?, 200
LEND?, 199
STATe, 197

STATe?, 197

Multiple Number Measurement, 183
Multiple Real Number Setting, 180
Number Measurement, 181

OSCilloscope, 158
PROGram, 163

Real Number Setting, 179
REFerence

DUNIits, 203
DUNIts?, 203
STATe, 201
STATe?, 201
VALue, 202

VALue?, 202
REGister, 164
CLEar, 207

RECall, 206

SAVE, 206

RFANalyzer, 165
RFGenerator, 167
RINTerface, 168
SANalyzer, 169
SPECid, 171
STATe, 90
STATe?, 91
STATus, 172, 173
TESTs, 174
TRIGger, 177

ABORt, 232
IMMediate, 232

MODE, 233
UNITs, 81
UNITs?, 82
use of single quotes, 43
use of spaces, 43, 74

using colons to separate commands, 75
using question mark to query setting/

field, 76

using quotes for strings, 74

using semicolon colon command sepa-

rator, 75, 243

using semicolon to output multiple

commands, 75

using upper/lower case |etters, 73

HP-1B only commands

HP-IB command syntax diagram, 171
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1/O Configure
HP-1B command syntax diagram, 121
IBASIC
avoiding program hangs, 42
command line, 364
Controller, 28, 30, 31, 46
Controller - default mass storage loca-
tion, 338
Controller - interfacing to using serial
ports, 368
Controller architecture, 30, 31
Controller screen, 363
COPY command, 355
copying files, 355
default file system, 330
EDIT mode - entering/exiting, 394
error messages, 563
GET command, 346
INITIALIZE command, 346, 353, 358,
359
initializing media, 346
language, 30
LOAD command, 346
making a simple measurement, 48
Mass Storage Volume Specifier (MSl),
353
MSlI, 353
passing control back using PASS CON-
TROL, 321
program development (see Program
Development), 365
requesting HP-IB active control, 322
running programs, 40
SAVE command, 346
selecting mass storage devices, 339
STORE command, 346
storing files, 346
|EEE 488.1
compliance, 49, 50
Interface Function Capabilities, 50
Passing Control (see Passing Control),
318
Remote Interface Message Capabili-
ties, 52
SRQ (see Service Requests), 295
|EEE 488.2
Common Commands, 212

Common Commands CLS, 225
Common Commands ESE, 225, 265
Common Commands ESE?, 225, 264
Common Commands ESR?, 225, 262
Common Commands IDN, 213
Common Commands OPC, 219
Common Commands OPC?, 221
Common Commands OPT, 215
Common Commands PCB, 226, 320
Common Commands RCL, 227
Common Commands RST, 205, 216
Common Commands SAV, 227
Common Commands SRE, 226, 298
Common Commands SRE?, 226, 298
Common Commands STB?, 226, 248
Common Commands TRG, 226, 228
Common Commands TST, 218
Common Commands WAI, 224
Common CommandsRST, 312
compliance, 49, 50
Output Queue, 266
Overlapped commands, 72
Sequential commands, 72
Standard Event Status Register, 260
Status Byte Register, 246
Increasing measurement speed, 238
autoranging, 238
autotuning, 238
combining ENTER statements, 243
combining OUTPUT statements, 242
compound commands, 242
measurement setup time, 241
speed of control program, 242
instrument function
querying ON/OFF state, 91
turning ON and OFF, 90
Instrument Initialization, 305
Device Clear (DCL) HP-IB Bus Com-
mand, 315
Front panel PRESET key, 309
Interface Clear (IFC) HP-IB Bus Com-
mand, 317
methods of, 306
power on reset, 306
RST Common Command, 312
Selected Device Clear (SDC) HP-IB
Bus Command, 316
Integer Number Setting

HP-IB command syntax diagram, 178
Internal Automatic Control Mode, 30, 33
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K L
keys Library files, 437
front panel, 49 backing up, 354
LIF file names, 342
LIF file system, 341
initializing mediafor, 346
lock up
HP-IB bus, 230, 235

M

Manual Control Mode, 29, 33
Mass Storage Devices, 329

accessing, 340

default locations, 338

EPSON cards, 336, 349

external disk drives, 335, 359

initializing mediafor, 346, 353, 358

OTP card, 336, 349

overview, 331

PCMCIA cards, 336, 349

RAM Disk, 333, 357

ROM card, 336, 349

ROM Disk, 334, 348

selecting, 339

SRAM card, 336, 349

write protecting, 351
Mass storage | ocations

default values, 338

selecting, 339
Mass Storage Volume Specifier, 353
Measure

HP-I1B command syntax diagram, 151
measurement

active, 29, 43

querying ON/OFF state, 91

querying value, 29, 44, 76

recommended sequence, 40

turning ON and OFF, 90
Measurement speed - increasing (see In-

creasing Measurement Speed), 238

Memory Cards, 329

address, 353

battery (see Battery), 352

initializing, 346, 353

inserting, 349

Mass Storage Volume Specifier, 353

OTP cards, 336

part numbers, 349

removing, 349

ROM cards, 336

SRAM cards, 336

using, 349

write-protect switch, 351

message

abbreviated address word, 524
access, 517
access type parameters globa action,
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517

C-FILMESS, 522

control filler, 522

extended address word, order, 525

extended address word, voice channel
assignment, 527

FCC mobile station control, word 1,
524

FCC mobile station control, word 2, or-
der, 525

FCC mobile station control, word 2,
voice channel assignment, 527

FV C mobile station control, order, 528

FVC mobile station control, voice
channel assignment, 530

FVC O Mes, 528

FVCV Mes, 530

MS IntVCh, 527

MSWORD1, 524

MSMessOrd, 525

RECCW A, 490

RECCW B, 493

RECCW C, 495

RECCW D, 496

RECCW E, 497

REG ID, 521

REG INC, 519

registration identification message, 521

registration increment globa action,
519

reverse control channel, 490

reverse voice channel, 490

RV COrdCon, 498

SPC Word 1, 512

SPC Word 2, 514

system parameter overhead, word 1,
512

system parameter overhead, word 2,
514

messages
error, 563

Microsoft® Windows Terminal terminal

emulator 375 395
Multiple Number Measurement
HP-IB command syntax diagrahd3
Multiple Real Number Setting
HP-IB command syntax diagrarh30

N
Non-Recoverable Firmware Err&@71
Number Measurement

HP-1B command syntax diagram81

O

Operating Modes
external automatic contrdg, 32
internal automatic contro®8, 30, 33
manual control28, 29, 33
Operation Status Register Gro@p6
accessing registers contained4a8
Condition Register bit assignments,
257
Order
Call Data screerb06
Oscilloscope
HP-IB command syntax diagrah58
OTP Memory card331, 336
Output Queue GrouR66
accessing the output que@é,7
Overlapped Commandg2
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P

Pacing measurements, 235
Passing Control, 318
example programs, 322
passing control back automatically, 321
passing control back to another control-
ler, 321
passing control back using PASS CON-
TROL, 321
passing control to Test Set, 320
requesting control from IBASIC, 322

AdvanceLink (HP 68333F Version
B.02.00) termina emulator, 379,
395
Microsoft® Windows Terminal termi-
nal emulator12, 395
ProCommr® Revision 2.4.3 terminal
emulator,12, 396
Serial Port Configuratiorg74
Terminal emulator374
PCMCIA card (see Memory card}29,
336,349
printer
connecting to HP-IB45
Procedure files340, 438
backing up354
ProCommr® Revision 2.4.3 terminal em-
ulator,12, 396
Program
HP-IB command syntax diagrah63
Program Development
choosing development meth®82
IBASIC, 366
Method #1 - Using external computer,

384

Method #2 - Using IBASIC EDIT
mode,392

Method #3 - Using word processor on
PC,397

methods of366
program hangs
avoiding,42
PROGram Subsysteri89, 408
commands411
executing commandég31

Q

Questionable

accessing registers contained4mi?2
condition register bit assignmengs,1

R

RegisteRadio Interface

HP-IB command syntax diagrah68
RAM Disk, 331, 333

initializing, 358

using,357
RAM_MNG, 357
Real Number Setting

HP-IB command syntax diagrarh79
Recalling registers

HP-IB command syntax diagrah64
RECCW A

CALLP, 486

messagesion
RECCW B

CALLP, 486

messagesios3
RECCW C

CALLP, 486

messagesios
RECCW D

CALLP, 486

messagesioo
RECCW E

CALLP, 486

messagesio7
Register

HP-IB command syntax diagrah64
registration identification messade,1
registration increment global action mes-

sagep19

reverse voice channel

order confirmation messagé98
RF Analyzer

HP-IB command syntax diagrah65
RF Generator

HP-IB command syntax diagrah67
RJ-11 jack368
ROM Disk, 331, 334

using,348
ROM Memory card331, 336
RVCOrdCon

CALLP, 487

messagesios
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S

Save/Recall Registers
default mass storage locations, 338
Saving registers
HP-1B command syntax diagram, 164
second word of called address, 497
Sequential Commands, 72
seria number word, 495
Serial Port, 368
cables/adapters for, 369
configuration, 368, 372, 405
receive/transmit pacing, 373
select code 10, 369, 405, 407
select code 9, 369, 372, 405
seria 1/0 from IBASIC program, 405
Service Request Enable Register, 297
clearing, 299
reading, 298
writing, 298
Service Requests, 295
enabling SRQ interrupts, 296
procedure for generating, 300
Service Request Enable Register (see
Service Request EnableRegister),
297
setting up SRQ interrupts, 296
Signaling Decoder
HP-1B command syntax diagram, 145
Signaling Encoder
HP-I1B command syntax diagram, 106
Specid
HP-1B command syntax diagram, 171
Spectrum Analyzer
HP-1B command syntax diagram, 169
SRAM Memory card, 331, 336
SRQ (see Service Requests), 295
Standard Event Status Register Group,
260
accessing registers contained in, 261
bit assignments, 261
Status
HP-IB command syntax diagram, 172,
173
Status Byte Register, 246
bit assignments, 247, 296
clearing, 249
reading with serial poll, 248
reading with STB Common Command,

248

writing, 249

Status reporting, 244

Calibration Status Register Group (see
Calibration StatusRegister Group),
278

Call Processing Status Register Group,
274

clearing the Status Byte Register, 249

Communicate Status Register Group
(see Communicate StatusRegister
Group), 291

Condition register definition, 251

Enable register definition, 252

Error Message Queue Group (see Error
M essage Queue Group), 268

Event register definition, 252

Hardware Status Register #1 Group
(see Hardware StatusRegister #1
Group), 286

Hardware Status Register #2 Group
(see Hardware StatusRegister #2
Group), 282

Operation Status Register Group (see
Operation StatusRegister Group),
256

Output Queue Group (see Output
Queue Group), 266

Questionable Data/Signal  Register
Group (see QuestionableData/Sig-
nal Register Group), 270

reading Status Byte Register with serial
poll, 248

reading Status Byte Register with STB
CommonCommand, 248

Standard Event Status Register Group
(see Standard EventStatus Register
Group), 260

Status Byte Register, 246

status queue model, 254

status register model, 251

status register structure overview, 250

status registersin Test Set, 255

status reporting structure operation,
253

structure overview, 244

Summary Message definition, 252

Transition filter definition, 251

writing the Status Byte Register, 249
Storing code files, 346
System Controller, 319
system parameter overhead word 2 mes-
sage, 514
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T

Terminal Configuration, 381
Test Set
Attribute units - changing, 85
Attribute units - definition, 83
Attribute units - guidelines, 89
Attribute units - querying, 88
default file system, 330
display units - changing, 78
display units - definition, 77
display units - guidelines, 79
display units - querying, 79
file name conflicts, 344
file system, 341
file types, 346
HP-1B units - changing, 81
HP-IB units - definition, 80
HP-1B units - guidelines, 82
HP-1B units - querying, 82
IEEE 488.1 Interface Function Capa-
bilities, 50
|EEE 488.1 Remote Interface Message
Capabilities, 52
initializing (see Instrument Initiaiza
tion), 305
instruments contained in, 29
interfacing to using serial ports, 368
local mode, 55, 56
operating modes, 28
overview, 28
remote mode, 55, 56
remote operation, 49
STATe command - definition, 90
STATe command - guidelines, 91
status registers, 255
units of measure, 77
writing programs for, 28, 33
Tests
HP-1B command syntax diagram, 174
TESTS Subsystem, 436
default mass storage locations, 339
DOSfilerestrictions, 347
file descriptions, 437
file relationships, 438
screens, 439
writing programs for, 437

file name entry field width, 343

file names (see also DOS & LIF file
names), 343
Trigger
HP-I1B command syntax diagram, 177
HP-1B commands, 232
Trigger - aborting, 232
Trigger event, 228
Trigger modes, 229, 233
affect on measurement speed, 234
default settings, 231
Local/Remote Triggering Changes,
231
retriggering, 229, 233
settings for fastest measurements, 234
settings for most reliable measure-
ments, 234
settling, 230, 233
Triggering measurements, 228
TX Pwr Zero
CALL CONFIGURE screen, 542

u

Uploading programs from Test Set to ex-
ternal controller, 434

Uploading programsfrom Test Set to PC,
404

Uploading programsto Test Set, 390
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\Y

voice channel assignment, 461
Volume copy, 355

w

Wildcards, 356
word
abbreviated address, 490
extended address, 493
first word of called address, 496
reverse voice channel order confirma-
tion message, 498
second word of called address, 497
serial number, 495
Word processor, 397
configuring for program devel opment,
397
transferring programs to Test Set, 399
writing lines of IBASIC code, 398
Write-protect switch, 351

X
Xon/Xoff, 373
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