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M anufacturer’s Declar ation

This statement is provided to comply with the requirements of 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.

According to ISO 7779:1988/EN 27779:1991 (Type Test).

Her stellerbescheinigung

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

Schalldruckpegel Lp < 70 dB(A).

Am Arbeitsplatz.

Normaler Betrieb.

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




Safety GENERAL

Considerations This product and related documentation must be reviewed for familiarization with

safety markings and instructions before operation.

This product has been designed and tested in accordance with IEC Publication
1010, "Safety Requirements for Electronic Measuring Apparatus,” and has been
supplied in a safe condition. Thisinstruction documentation contains information
and warnings which must be followed by the user to ensure safe operation and to
maintain the product in a safe condition.

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 a dc power source.

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

Indicates hazardous voltages.

T NN

Indicates earth (ground) terminal

WARNING
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 personal injury. Do not proceed beyond a WARNING sign until the
indicated conditions are fully understood and met.

CAUTION
A CAUTION note denotes a hazard. It calls attention to an operation procedure,
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 understood and met.
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Safety Considerations for this Instrument

WARNING

This product isa Safety Class| 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 makethe 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 isto be energized via an autotransformer (for voltage
reduction), make surethe common terminal is connected to the earth
terminal of the power source.

If this product isnot used as specified, the protection provided by the
equipment could beimpaired. This product must be used in a normal
condition (in which all meansfor protection areintact) only.

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

Servicing instructionsare for use by qualified personnel only. To avoid
electrical shock, do not perform any servicing unlessyou are qualified to do
0.

Theopening of coversor removal of partsislikely to expose dangerous
voltages. Disconnect the product from all voltage sourceswhileit isbeing
opened.

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

Thepower cord isconnected to internal capacitorsthat 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, nor mal
blow or timedelay). Do not use repaired fuses or short circuited
fuseholders.




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

This product is designed for use in Installation Category Il and Pollution
Degree 2 per IEC 1010 and IEC 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 a dry cloth or one dlightly 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
temperature (outside the cabinet) must be lessthan 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.

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

CSA - the CSA mark is aregistered trademark of the Canadian Standards Associ-
ation.
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Agilent Technologies Warranty Statement for Commer cial Products

Agilent
Technologies
E8285A CDMA
Mobile Station
Test Set

Duration of
Warranty: 1 year

. Agilent Technologies warrants Agilent Technologies hardware, accessories and

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

Agilent Technologies warrants that Agilent Technol ogies software will not fail to exe-
cute its programming instructions, for the period specified above, dueto defectsin ma-
terial and workmanship when properly installed and used. If Agilent Technologies
receives notice of such defects during the warranty period, Agilent Technologies will
replace software media which does not execute its programming instructions due to
such defects.

. Agilent Technologies does not warrant that the operation of Agilent Technologies

productswill be uninterrupted or error free. If Agilent Technologiesisunable, withina
reasonable time, to repair or replace any product to a condition as warranted, customer
will be entitled to arefund of the purchase price upon prompt return of the product.

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

. Thewarranty period begins on the date of delivery or on the date of installation if

installed by Agilent Technologies. If customer schedules or delays Agilent
Technologiesinstallation 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 mainte-
nance or calibration, (b) software, interfacing, parts or supplies not supplied by Agilent
Technologies, (¢) unauthorized modification or misuse, (d) operation outside of the
published environmental specificationsfor the product, or (€) improper site preparation
or maintenance.

TO THE EXTENT ALLOWED BY LOCAL LAW, THE ABOVE WARRANTIES
ARE EXCLUSIVE AND NO OTHER WARRANTY OR CONDITION, WHETHER
WRITTEN OR ORAL ISEXPRESSED OR IMPLIED AND AGILENT TECHNOL-
OGIES SPECIFICALLY DISCLAIMSANY IMPLIED WARRANTIES OR CONDI-
TIONS OR MERCHANTABILITY, SATISFACTORY QUALITY, AND FITNESS
FOR A PARTICULAR PURPOSE.




8 Agilent Technologies will beliable for damage to tangible property per incident up to
the greater of $300,000 or the actual amount paid for the product that is the subject of
the claim, 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 Agilent Technologies product.

9. TOTHEEXTENT ALLOWED BY LOCAL LAW, THE REMEDIESIN THIS
WARRANTY STATEMENT ARE CUSTOMER’S SOLE AND EXCLUSIVE
REMEDIES. EXCEPT AS INDICATED ABOVE, IN NO EVENT WILL AGILENT
TECHNOLOGIES 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 STATEMENT, 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.

ASSISTANCE Product maintenance agreements and other customer assistance agreements are
available for Agilent Technologies products. For any assistance, contact your
nearest Agilent Technologies Sales and Service Office.
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DECLARATION OF CONFORMITY

according to ISO/IEC Guide 22 and EN 45014

Manufacturer’'s Name: Agilent Technologies

Manufacturer’s Address: Spokane Division
24001 E. Mission Avenue

Liberty Lake, Washington 99019-9599

USA
declares that the product
Model Number: Agilent Technologies E8285A
Product Options: All

conforms to the following Product specifications:
Safety: IEC 61010-1:1990+A1+A2 / EN 61010-1:1993+A2

EMC: CISPR 11:1990 / EN 55011:1991- Group 1, Class A
IEC 61000-3-2:1995 / EN 61000-3-2:1995
IEC 61000-3-3:1995 / EN 61000-3-3:1994
EN 50082-1 : 1992
IEC 801-2:1991 - 4kV CD, 8kV AD
IEC 801-3:1984 - 3V/m
IEC 801-4:1988 - 0.5 kV Signal 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 CE-marking

accordingly. W

Spokane, Washington USA  June 16, 1999 Vince Roland
Reliability & Regulatory
Engineering Manager

European Contact: Your local Agilent Technologies Sales and Service Office or Agilent Technologies GmbH
Department ZQ/Standards Europe, Herrenberger Strasse 130, D-71034 Boblinger, Germany (FAX+49-7031-14-3143)




Agilent The documentation supplied with your test set is an excellent source of reference,

Technologies applications, and service information. Please use these manualsif you are experi-
E8285A Support encing technical problems:
Contacts « Applications information is included in the Agilent Technologies E8285A CDMA

Mobile Station Test Set Application Guide (Agilent Technologies P/N E8285-90019)

e Calibration and repair information are in the Agilent Technologies E8285A CDMA
Mobile Station Test Set Assembly Level Repair Manual - this manual (Agilent
Technologies P/N E8285-90033).

If you have used the manuals and still have application questions, contact your
local Agilent Technologies Sales Representative.

Repair assistance is available for the Agilent Technologies E8285A CDMA Mobile Test
Set from the factory by phone and e-mail. Internal Agilent Technologies users can contact
the factory through Agilent Technologies Desk or cc:Mail© (Lotus Corporation). Parts
information is also available from Agilent Technologies.

When calling or writing for repair assistance, please have the following information ready:

e Instrument model number (Agilent Technologies E8285A)

« Instrument Serial Number (tag located on the rear panel).

« Installed options - if any (tag located on the rear panel).

« Instrument firmware revision (displayed at the top of the screen when the Test Set is
powered up, and is also displayed on the CONFIGURE screen).

Support Telephonblumbers:

1 800 827 3848 (Spokane Division Service Assistance, U.S. only)

1 509 921 3848 (Spokane Division Service Assistance, International)

1 800 227 8164 (Agilent Technologies Direct Parts Ordering, U.S. only)

1916 783 0804 (Agilent Technologies Service Parts Identification, U.S. & Intl.)
Electronic mail (Internet): Spokane_Service@spk.agilent.com
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Table1l

United States of America:

Agilent Technologies

Test and Measurement Call Center
P.O. Box 4026

Englewood, CO 80155-4026

(tel) 1 800 452 4844

Regional Salesand Service Offices

Canada:

Agilent Technologies Canada Inc.
5150 Spectrum Way

Mississauga, Ontario

L4W 5G1

(tel) 1877 894 4414

Europe:

Agilent Technologies

European Marketing Organization
PO. Box 999

1180 AZ Amstelveen

The Netherlands

(tel) (3120) 547 9999

Japan:

Agilent Technologies Japan Ltd.
Measurement Assistance Center
9-1 Takakura-Cho, Hachioji-Shi,
Tokyo 192-8510, Japan

(tel) (81) 456-56-7832
(fax) (81) 426-56-7840

Latin America

Agilent Technologies
Latin America Region
Headquarters

5200 Blue Lagoon Drive,
Suite #950

Miami, Florida 33126
US. A

(tel) (305) 267 4245
(fax) (305) 267 4286

Australia/lNew Zea and:
Agilent Technologies
Australia Pty Ltd.

347 Burwood Highway
Forest Hill, Victoria 3131

(tel) 1 800 629 485
(Australia)

(fax) (61 3) 9272 0749
(tel) 0 800 738 378
(New Zealand)

(fax) (64 4) 802 6881

AsiaPacific:

Agilent Technologies
24/F, Cityplaza One,

111 Kings Road,

Taikoo Shing, Hong Kong

(tel) (852) 3197 7777
(fax) (852) 2506 9233
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In this Book

Throughout this manual the term "Test Set" is used to denote the Agilent
Technologies E8285A.

Test Set screens shown in this manual may not match those displayed on the Test
Set in every detail.

Chapter 1, Getting Started

Thischapter providesbasic remote and front-panel operating procedures, aquick check
for verifying operation, GPIB programming procedures, and simple programming
examples.

Chapter 2, Configuring Your Test Set

This chapter provides information about setting screen intensity, setting RF voltage
interpretation, setting time and date, and setting beeper’s volume.

Chapter 3, Operating Overview

This chapter explains how to specify units of measure, how to use the analog
meter, how to use measurement averaging, how to set ameasurement reference,
how to set measurement limits, how to enter and change val ues, how to save and
recall instrument setups, how to usethe USER Keys, and how to set afrequency
offset. It also describes some important interactions that occur between screen
settings.

Chapter 4, Status Reporting

This chapter provides information about the Test Set'’s status reporting structure
and status register groups.

Chapter 5, Memory Cards, Mass Storage
This chapter describes memory cards and mass storage devices used with the
Test Set.

Chapter 6, 1Basic Controller
This chapter is designed to provide the programmer with the information
needed to develop IBASIC programs for use on the built-in IBASIC controller.

Error Messages

This section discusses error and operating messages.

12
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Documentation All of the following literature, with the exception of the Instrument BASIC User’s
Map Handbook, is shipped with the Agilent Technologies E8285A on a CD-ROM. The
Agilent part number of the CD-ROM is E8285-10004.

Unless a delete option is specified, paper versions of the Application Guide and
Condensed Programming Reference Guide are also shipped with each Test Set.

If option OBW is ordered, paper versions of the Reference Guide and the User’s
Guide will also be included with the Test Set.

Refer ence Guide (E8285-90016)*

This guide describes the functions performed by each front panel key, front and rear
panel connector, and display screen and field. GPIB command examples for each dis-
play field are included.

User’'s Guide (E8285-90018)

Thisguide provides atutorial-style overview of operating the Test Set, including a sec-
tion designed to help you get started. Status reporting, IBASIC controller information,
and error message descriptions are al so included.

Application Guide (E8285-90019)

This guide contains step-by-step procedures and programming examples for
calibrating the Test Set, setting up acall, and making measurements on CDMA
and AMPS mobile stations. Tips for increasing measurement throughput are
also included, aswell as a procedure for logging protocol messages.

Condensed Programming Reference Guide (E8285-90020)

This pocket-sized guide contains a complete listing of GPIB commands, along
with across-reference between front-panel display fiel dsand the corresponding
commands.

Assembly Level Repair (E8285-90033)

This guide includes procedures for performing periodic adjustments, verifying
performance, troubleshooting, and repairing the Test Set. Block diagramsand a
list of replaceable parts are aso included.

1. Part numbers listed are Agilent Technologies part numbers unless otherwise stated.
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Instrument Basic User’'s Handbook (E2083-90000)

This guide contains acomplete listing of IBASIC commands. Thisguideisnot
shipped with the Test Set. For ordering information, contact your nearest re-
gional sales office.

Specifications (5968-8839E)

Thisdocument provides ashort description of the Agilent E8285A and liststhe
operating specifications.

This document also includes the specifications for Agilent Technologies 83217A
Option 001, 003, and 004 software.
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Getting Started

" Before Connecting a Radio" on page 20

" Accessing the Test Set's Screens" on page 21

"Changing A Field’s Setting" on page 24

"Obtaining Measurement Results" on page 28

"Control Annunciators" on page 33

"Addressing" on page 34

"GPIB Command Guidelines" on page 35

"Verifying that the Test Set is Operating Properly" on page 41

19



Chapter 1, Getting Started

Before Connecting a Radio

Before Connecting a Radio

NOTE:

CAUTION:

The RF IN/OUT port should be used for all transmitter tests when the radio is connected
directly to the Test Set. (All MSUT (Mobile Station Under Test) transmitter power
measurements are made through this port). Off-the-air measurements can be made using
the highly-sensitive ANT IN port.

Overpower Damage — Refer to the Test Set'’s front panel for maximum input power level.
Exceeding this level can cause permanent instrument damage.

Overpower Damage — Blocking the fans’s rotation or operating the Test Set in
an environment that causes excessive heat may cause damage.

Important: If excessive temperatures are sensed on the power supply regulator
assembly, the Test Set's power supply will shut off. After temperature has

lowered to within normal operating range, use the POWER switch to cycle power
on. Remove RF power from the RF IN/OUT connector whenever the Test Set is
off.
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Chapter 1, Getting Started
Accessing the Test Set’s Screens

Accessing the Test Set’'s Screens

CDMA and Analog M odes

The Test Set has two operating modes, analog and CDMA. In CDMA mode, the

Test Set configuresitself asa calibrated CDMA base station. In Analog mode, the
Test Set has AMPS, NAMPS, TACS, JTACS, and NTACS anaog cellular phone
test capability.

CDMA isthe default power-up mode. To enter analog mode from CDMA mode:

press one of the ANALOG SCREENS keys, or

select a screen from the Analdg Scr een menu, or

programmatically select an analog screen using the display (DISP) GPIB subsystem, or
execute a CDMA to Analog handoff.

To enter CDMA mode from analog mode;

» press one of the CDMA SCREENS keys, or
» select a screen from the CDMR Scr een menu, or
e programmatically select a CDMA screen using the display (DISP) GPIB subsystem.
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Chapter 1, Getting Started
Accessing the Test Set’s Screens

Using Keysto Access Screens

Screens that control various instrument functions such as configuration, access to
the Tests subsystem, and the Previous (previous screen) key are found under the
front-panel “Utilities” bracket.

Measurement screens are grouped according to the two modes the Test Set
operates in, CDMA or ANALOG.

CDMA Digital Transceiver Measurements ~ Utilities  Analog Transceiver Measurements

s CALL CONTROL UTILITIES
\nswer Print Printer 1/0 Config
Zall/ End/ Register Tests Config Previous Message Preset
Sage Release
Hold
\ 14 Mws
USER (s CDMA SCREENS I M ANALOG SCREENS  mmmm reset
Cell config ~ Spectrum SMS Address
Call Gen Authen- Call Duplex Spectrum Local
Qa’ control control tication control analyzer
1 MSreport ~ MSFER Save
RX Test TX Test X RX Test TX Test AF Recall
range analyzer
(2’
<2
(AN DATA FUNCTIONS A DATA —
\(33 Ref set Meter Average
o o o 7 8 9 Enter
Figurel Accessing Test Set Screens
22
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Chapter 1, Getting Started
Accessing the Test Set’s Screens

Cursor Control

The Cursor Control knob, shown in the diagram below, provides another method
of accessing screens. The Cursor Control knaob also performs many other
functions as described in this section.

— Ref set M eter Average

Increment Increment Increment 1
210 st x10 7

[ Low High t
A4 Z8s

1
— 2
| oG
e IBASIC %

1. Position

To position the cursor, rotate the Cursor Control knob, which moves the cursor from
field to field or from menu item to menu item. Normally the cursor appears as a small
highlighted rectangular box.

2. Select

To select an item, push the Cursor Control knob. After selection, the background of the
item selected becomes highlighted or the item selected appears in an associated field.
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Chapter 1, Getting Started
Changing A Field’s Setting

Changing A Field’s Setting

There are several types of CRT display fieldsin the Test Set. This section
describes some of the different types of fields, and how they are used.

Units-of-M easure Field

Cill Seates
B Tronsmiiiins
O Resizterine
O Pusw E#nn

O Acewss Probe
= cannected

O sadner Handeld
O Hard HandoffF

[OAA CELL COKFROL

EF Chaninel

Fretacol

EF Chan Etd

Evildin Told

Fwr Lewel

Hvs Faver | [ dlin |
ldeal Hobila Fowsr! =1.1] dEm
Traffic HE [0 Chotcess
Data Hode
| nce
Hil
H5IH

Echa Oelay HE Ooanibass

Gctr H Fer

dEn/EH

Fraer Heas

Figure?2 Units-of-M easure Field
Units-of-measure fields allow selection of valid units for given measurement. See
figure2 to see an example of a units-of-measure field.
To change a unit-of-measure
1. Position the cursor at the unit field on the display.
2. Pressakey labeled with adifferent unit-of-measure (such as W).
If the new units are valid, the measurement value will be displayed in the new unit-of-
measure.
To change the units-of-measure for datatransfer via GPIB, see" To Specify Units-
of-Measure for GPIB Data Transfer" in chapter 3.
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Chapter 1, Getting Started
Changing A Field’s Setting

Underlined Immediate-Action Field

CELL EITE COSF[GUERT LOH
Freiacol Fer Up Baa | Emsuer Made| Faae Eais
1535 | Bitn Hosuall
Timgr E§d call Lasln Sun FPidds
Hetaark 13
[ 1| #1 Feriad _!I-:- “
EvgLaa 10
[ ] Erch Him H
Euse [0 |
[ Srch His H
I | 1o Screen
arch Haim B
I ¢ 0t
RuLhen
O Aneles
L ]
HEFIE
Egstr HID FHSOSED
PRI LEN e Lanfiy
Eggrr 510 ERsl
I EEEETT
Figure3 Underlined Immediate-Action Field

Underlined immediate action fields provide a choice of two settings. Seefigure 3
to see an example of an underlined immediate-action field.

To change an underlined entry

1. Position the cursor at the field.
2. Push the CURSOR CONTROL knaob or the Enter key to underline the desired choice.
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One-of-Many Field
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Figure4 One-of-Many Field

One-of-many fields display alist of choices when selected. Seefigure4 to seean
example of a one-of many field.

To make a one-of-many choice

1. Position the cursor at the field.

2. Push the Cursor Control knob or the Enter key to display the choices.
3. Movethe cursor through the choices by turning the knob.

4. Push the Cursor Control knob or the Enter key to make the choice.
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Numeric-Entry Field
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Figure5 Numeric-Entry Field

Numeric-entry fields contain numeric values. Seefigure5 to see an example of a
numeric-entry field.

Tochangeavalue

1. Position the cursor at the field.

2. Key inthe desired number using the DATA keys.
3. Press Enter to select the choice.

OR

Position the cursor at the field.

Push the Cursor Control knob to highlight the desired choice.
Turn the knob to increment or decrement the value.

Push the Cursor Control knob or the Enter key to select the choice.

No oA
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Obtaining M easur ement Results

Setting Up a Call

To obtain CDMA measurements, the Test Set must have the MSUT (Mobile
Station Under Test) on acall (the Connected annunciator on the CDMA CALL
CONTROL screenislit whenthe MSUT ison acall).

The procedure for setting up a call is provided in “Setting Up a Gallid in the
Agilent Technologies E8285A Application Guide. In theAgilent E8285A
Application Guide, there are also procedures for performing CDMA tests.

Triggering and Displaying M easur ements

NOTE: In

When operated over the front panel (local control), Test Set measurement results
are obtained by selecting a screen that displays the desired measurement, arming
the measurement if necessary, and observing the displayed value.

When operated remotely, measurement results are obtained via GPIB by
triggering a measurement if necessary and querying the desired measurement
field.

CDMA mode, transmitter (TX) measurements and receiver (RX) measurements can run

concurrently. For example, an Average Power or Channel Power measurement can be queried
while the RX TEST screen is selected and an FER measurement is running.

For a detailed description of triggering measurements, \easur ement
Triggering Process' on page 73.
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Preparingthe Test Set for GPIB Control

1

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

Access the I/O CONFIGURE screen and perform the following steps:

a.

b.

Set the Test Set’'s GPIB address using@keB Adr s field (see" Addressing"
on page 34).

Set the Test Set’'s GPIB Controller capability usinghthde field.
e Tal k&Li st en configures the Test Set to be controlled through GPIB with an

external controller. The Test Set has Active Controller capability (take control/
pass control) in this mode.

e Control configures the Test Set to be the system controller. Use this setting
if the Test Set will be the only controller on the GPIB. Seled@iogt r ol
automatically makes the Test Set the active controller.

NOTE: Only one active controller is allowed on the GPIB at one time!

3.

If an GPIB printer is or will be connected to the Test Set's rear-panel GPIB connector,
perform the following steps:

a
b.

C.

Access the PRINTER CONFIGURE screen.
Select one of the supported GPIB printer models usiniytide!| field.
Set thePri nter Port field to GPIB.

Set the printer address using ®reé nt er Addr ess field.
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General Programming Procedure

1. For each measurement you want to perform programmatically, make the measurement
manually using the front-panel controls of the Test Set. Y ou will find procedures for
making measurementsin the Agilent E8285A Application Guide. Record, in sequential
order, the screens selected and the settings made within each screen.

2. Record the measurement result(s).

3. Develop the program using the measurement procedure generated in step 2. For CDMA
measurements, the Agilent E8285A Application Guide provides step-by-step GPIB
command examples.

4. Make surethe desired measurement isselected andinthe ON state. Thisisthe PRESET
state for most measurements. However, if a previous program has set the state to OFF,
no measurement result will be available. Attempting to read from ameasurement field
that isnot in the ON state will cause GPI B Error: -420 Query
UNTERM NATED.

5. Trigger the desired measurement if the RETRigger MODE is SINGle. You will find
that the Test Set automatically enters REPetitive trigger MODE for CDMA measure-
ments when an GPIB command is sent to it.

6. Sendthe appropriate M EA Sure query commandtoinitiate areading. Thiswill placethe
measured value into the Test Set's Output Queue.

7. Use the ENTER statement to transfer the measured value to a variable within the con-
text of the program.
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Basic Programming Examples

The following examples illustrate the basic approach to controlling the Test Set
through the GPIB. The punctuation and command syntax used for these examples
isgivenin" Command Punctuation" on page 36.

The bus address 714 used in the following BA SIC language examples uses an
GPIB interface at select code 7, and a Test Set GPIB address of 14. All examples
use an external controller.

To Change a Field's Setting

1. Accessthe screen containing thefield whose setting isto be changed by using the DISP
command.

2. Make the desired setting using the proper command syntax (refer to
“GPIB Command Syntax” chapter in tigilent Technol ogies E8285A Condensed
Programming Reference Guide for proper syntax).

The following example makes several instrument setting changes:

OUTPUT 714;"DISP CCNT"Displays the CDMA CALL CONTROL screen.
OUTPUT 714;"CDMA:CELL:ASEC -100"!Sets Sector A Powerto-100 dBm/BW.
OUTPUT 714;"RFG:OUTP 'DUPL"!Sets the Output Port to Duplex.

To Read a Field’'s Setting

1. Accessthe screen containing the field whose setting is to be read using the DISPlay
command.

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

3. Enter the value into the correct variable type within the program’s context.

The following exampl e reads the current power measurement selection (Average
Power or Channel Power).

10 OUTPUT 714;"DISP CTXT” IDisplays the CDMA CELLULAR MOBILE TRANS-
MITTER TEST screen.

20 OUTPUT 714;"CDMA:TX:POW:MEAS?" !QueriestheAveragePower/Channel
Power field.

30 ENTER 714;Pows$ !Enters the returned value into a string variable

40 PRINT “The power measurement currently selected is “,Pow$
50 END
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To Make a Simple M easurement

1. Access the screen containing the desired measurement by using the DISP command.

2. Usethe MEAS form 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’s context (refer to the
“Number Measurement Syntax” in GPIB Command Syntax chapter of the
Agilent E8285A Condensed Programming Reference Guide for the proper variable

type).

NOTE: Whenever a numeric value is queried, the returned value is alw&RIBUnits. Refer to
" To Specify Units-of-Measurefor GPIB Data Transfer" on page 56.

The following example program illustrates how to make settings and then take a
reading from the Test Set. This setup takes areading from the analog spectrum
analyzer’s marker after tuning it to the RF generator output frequency.

10
20
25
MHz.
30
40
50
60
dBm
70
MHz
80
90
100
110

120
130
level
140
150
160

Addr =714
OUTPUT Addr;"”*RST"! Preset to known state
OUPTUT Addr;"CONF:OFR 0" ISet the RF frequency offset to 0

OUTPUT Addr;"TRIG:MODE:RETR SING"! Sets single trigger
OUTPUT Addr;"DISP RFG”! Selects the RF GENERATOR screen
OUTPUT Addr;"AFG1:FM:STAT OFF"! Turns FM OFF

OUTPUT Addr;"RFG:AMPL -66 DBM”! Sets RF Gen amplitude to -66

OUTPUT Addr;"RFG:FREQ 500 MHZ"! Sets RF Gen frequency to 500

OUTPUT Addr;"RFG:AMPL:STAT ON"! Turns RF Gen output ON
OUTPUT Addr;"DISP SAN"! Selects SPECTRUM ANALYZER screen
OUTPUT Addr;”"SAN:CRF 500 MHZ"! Center Frequency 500 MHz
e MEASUREMENT SEQUENCE-------------------

OUTPUT Addr;"TRIG"! Triggers reading
OUTPUT Addr;"MEAS:SAN:MARK:LEV?”"l Query of Spec Anl marker

ENTER Addr;Lvl! Places measured value in variable Lvl
DISP Lvl! Displays value of Lvl
END

The above exampleisvery simple and is designed to demonstrate the fundamental
procedure for obtaining a measurement result. Many other factors must be
considered when designing ameasurement procedure, such asinstrument settings,
signal routing, settling time, filtering, triggering and measurement speed.
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Control Annunciators
The letters and symbols at the top right corner of the display indicate these
conditions:

* R indicates 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 the Test Set has been addressed to listen.
* T indicates the Test Set has been addressed to talk.

« Sindicates the Test Set has sent the require service message by setting the service
request (SRQ) bus line true. (Segtatus Reporting” on page 101).

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

e - indicates an IBASIC program is paused.
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Addressing

Setting the Test Set Bus Address

The Test Set’'s GPIB bus address is set usin@g®the Adr s field which is

located on the 1/0 CONFIGURE screen. The Test Set's GPIB address is set to
decimal 14 at the factory. To set a different GPIB bus address; select the 1/0
CONFIGURE screen and position the cursor next t@Eh& 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 switches
for setting the GPIB 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 GPIB bus address can be displayed by pressing and releasing the
Shift key, then the Local key. The address is displayed in the upper-left corner of
the display.
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GPIB Command Guidedlines

Command Names

GPIB 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:

“AFGENERATOR1:DESTINATION 'AUDIO OUT™
“afgen:rtatorl:destination "audio out™

“afgl:dgrst "audio out™

“AFGl:ODrEST 'AUDIO OUT™

“Afgl:[?ést 'Audio oUT”

All command names of more than four characters have an alternate abbreviated
form. The abbreviated form is presented in uppercase letters in the syntax
diagrams.
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Command Punctuation

NOTE: Programming Language Considerations: The punctuation rules for the Test Set's GPIB
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 GPIB operation. Improper punctuation will ressMiB Error: -

102 Syntax Error.

Using Quotesfor String Entries

Quotation marks are used to select non-numeric field settings. The valueis
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" To Change a Field's Setting" on page 3)

For example: to set the RF Generatads put Port field to duplex, the menu
choicebupl would be entered into the command string.

“RFG:OUTP '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.

RFG:FREQ¥*® 850MHZ
RFG:ATT % 'OFF’

Using Colonsto Separate Commands

The GPIB 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 controls is as follows: first the screen is accessed, then the desired field +is
selected, then the appropriate setting is made. GPIB 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’s input gain to 40 dB, the following
command syntax would be used:

“DISP AFAN”
“AFAN:INP:GAIN '40 dB™
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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 GPIB
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 ANALYZER screen,

2. setthe AF analyzer's input &M Denod

3. setFilter 1t300 Hz HPF

4. set Filter 2 t&3kHz LPF

“DISP AFAN;AFAN:INP 'AM DEMOD’;FILT1 '300Hz HPF’;FILT2 '3kHz LPF”

The semicolon after the “DISP AFAN” command tells the Test Set's GPIB
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 'TAM DEMOD’
command.

Using the Semicolon Colon (;:) to Separate Commands

A semicolon followed by a colon (;:) tells the GPIB command parser that the next
command is at the top level of the command hierarchy. This allows commands for
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 Demaod.

“RFAN:FREQ 850 MHZ;:AFAN:INP 'FM DEMOD"
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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 acommand, 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 (a queried
numeric field returns numeric data; quoted string fields return quoted string
information).

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

OUTPUT 714;"AFG1:DEST?"!IQuery the AFGenl To field.
ENTER 714;Afgl_to$!Enter queried value into a string variable
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Sample GPIB Program

The following program was written on an HP®1 9000 Series 300 controller usi ng Hewlett-Packard® Rocky
Mountain BASIC (RMB). To run this program directly in the Test Set's IBASIC Controller:

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 GPIB select code = 8).

10 ! This program generates an FM carrier, neasures and di splays the
20 ! deviation, and draws the nodul ati on waveform from the oscill oscope
30 ! to the CRT display. For denpnstration purposes the

40 | carrier is generated and anal yzed through the uncalibrated input
50 ! path so that no external cables are required.

60 GCCLEAR! d ear graphics display.

70 Bus=7! Interface select code of GPIB interface

80 Dut=100*Bus+14! Default Test Set GPIB address is 14

90 CLEAR Bus ! Good practice to clear the bus

100 CLEAR SCREEN ! Clear the CRT

110 OUTPUT Dut;"”*RST"” | Preset the Test Set

120 OUTPUT Dut;"DISP DUPL" ! Display the DUPLEX TEST screen

130 OUTPUT Dut;"RFG:AMPL -14 DBM”! Set RF Gen Amplitude to -14 dBm

140 OUTPUT Dut;"AFAN:INP 'FM Demod™ ! Set AF Analyzer input to FM Demod

150 OUTPUT Dut;"AFAN:DET 'Pk+-Max™ ! Set AF Analyzer detector to Peak +/-Max

160!

170 ! The following trigger guarantees that the instrument will auto-tune and

180 ! auto-range to the input signal before measuring.

190!

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

250 ON KEY 1 LABEL “Continue”,15 GOTO Proceed ! Set up interrupt on softkey 1
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 an 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?” ! Request the oscilloscope trace

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

380 ! CRT is (X,Y)=(0,0) in lower left corner to (399,179) upper right.

390 ! (Each pixel is about 0.02 mm wide by 0.03 mm tall, not square.)

400 ! Scale vertically for 0 kHz dev center-screen and +4 kHz dev top

410! of screen. Leave the next three lines for external control, or

420 ! comment them out for IBASIC (Test Set stand-alone) control.

430!

440 PLOTTER IS CRT,"98627A" 'Your display may have a different specifier.
450 GRAPHICS ON!Enable graphics to plot the waveform.

460 WINDOW 0,399,0,179

470!

480 PEN 1 'Turn on drawing pen

1. HPand Hewlett-Packard are U.S. registered trademarks of Hewlett-Packard Company.

39



Chapter 1, Getting Started
GPIB Command Guidelines

490 MOVE 0, 89. 5+Tr ace(0) / 4000* 89. 5

500 FOR =1 TO 416

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

530 END
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Verifying that the Test Set is Operating Properly

If your Test Set powers-up and displaysthe CDMA CALL CONTROL screen, but
you suspect an instrument problem, the CDMA Mode Quick Check will verify
operation of the instrument’s basic functions.

CDMA Mode Quick Check

NOTE: This procedure assumes that the Test Set is configured for cellular mobile station testing. If
necessary, access the CONFIGURE screen and turn PCS Intrfc Control Off. It will then be
necessary to cycle power.

1. Remove any cabling from the front-panel connectors.

2. Turninstrument power on (if it is not already on).

3. Pressthe Preset key.

4. Pressand release the Config key to access the CONFIGURE screen.
5

. Position the cursor in the RF Display field, and press the knob to select Freq. The RF
Offset and (Gen)-(Anl)fields will appear below RF Display.

Change the (Gen)-(Anl) valueto 0 MHz.

Position the cursor in the Output Port field and Select Dupl.

Press the Gen control key to access the CDOMA GENERATOR CONTROL screen.
Enter -50 dBm/BW in the Sctr A Pwr field.

10. Press and release the Shift key then the Gen control key to access the CDMA RE-
VERSE CHANNEL SPECTRUM analyzer screen.

11. Position the cursor in the Ref Level field, and press +/-, 1, 0, ENTER to enter arefer-
ence level of -10 dBm.

12. Connect the DUPLEX OUT front panel port to the RF IN/OUT port.
13. The display should show a CDMA signal, approximately 1.23 MHz wide.

© ©o N 2

If no failure is indicated by this test, but you still suspect a problem, refer to the
performance tests information in tAgilent Technologies E8285A Assembly
Level Repair Manual.
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Configuring Your Test Set

"To Set RF Voltage I nterpretation (50 ohm/emf)" on page 45
"To Set the Dateand Time" on page 44
"To Change the Beeper’'s Volume" on page 44
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General Operating Information

The following configuration information discusses general operating information
for some of the fields in the CONFIGURE screen.

To Set the Dateand Time
1. Accessthe CONFIGURE screen.

2. SelecttheDat e field and use the DATA keysto enter the date in the format shown
below the field.

3. SelecttheTi me field and use the DATA keysto enter the time in the format shown
below the field.

The Test Set has a built-in clock that keeps track of the date and time. It is
powered by an internal battery to keep it operating when the instrument is off.

To Change the Beeper’'s Volume
1. Accessthe CONFIGURE screen.
2. Selectthe Beeper field to display the volume choices.
3. Select the desired choice.

The beeper alerts you to important operating and measurement conditions. It
beeps any time amessage is displayed at the top of the screen. These messages
warn you of conditions such as exceeding the RF input level or trying to set afield
to an unacceptable value. Therefore, it is recommended that you do not disablethe

beeper.
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To Set RF Voltage I nter pretation (50 ohm/emf)
1. Accessthe CONFIGURE screen.
2. Position the cursor in front of the RFGen Vol t s field.
3. Pressthe CURSOR CONTROL knob or pressthe Enter key to select 50 _ohmor enf .
Voltage settings can control either:
» the voltage across a 50-ohm load, or
« the open circuit voltage (emf).

This setting affects the RF Generator and Tracking Generator amplitudes.
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" To Change the M easurement Display" on page 49

"To Enter and Change Values' on page 58

" Saving and Recalling Instrument Setups' on page 61

"Using User Keys" on page 65

" Setting an RF Generator/Analyzer Fregquency Offset" on page 68

" Setting RF Generator/Analyzer Level Offsets' on page 69

" Interaction Between Screens' on page 70

"Printing A Screen" on page 72

"Measurement Triggering Process' on page 73

"Triggering Analog M easurements|n Local Mode (Front Panel Operation)” on

page 77

"Triggering CDM A MeasurementsIn Local Mode (Front Panel Operation)" on

page 80

"Triggering Analog M easurements |n Remote M ode (GPI B Operation)" on page
83

"Triggering CDMA Measurements In Remote M ode (GPIB Operation)" on page
85

" Passing Instrument Control" on page 87
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To Change the M easurement Display

Using the On/Off Function
The on/off function is used for the following operations.

e Measurements that are displayed as numbers, or as 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 CDMA Sector A Power, Sector B Power, and AWGN.

e Trace displays, such as the CDMA Reverse Channel Spectrum Analyzer, cannot be
turned off.

The front-panel Yes On/Off key is used to turn measurements, instrument
functions and data functions on or off.

Front-Panel Example

The following front-panel operation turns Avg Power off.

1. Move the cursor in front of the unit-of-measure forAfvgg Power measurement.
2. Pressthe Yes On/Off key. Theg Power measurement field displays the word
OFF in place of units

The GPIB STATe command corresponds to the front-panel Yes On/Off key. You
can use 1in place of on, or O in place of off.

GPIB Example

The following GPIB command turns off the Avg Power measurement.

“DISP CCNT;MEAS:CDM:AVGP:STAT OFF”
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ToUsethe METER Format

The METER function displays measurements graphically. The METER format is
available for most measurements. To determine if the METER format is provided

for a measurement, position the cursor in front of the measurement’s units field
and press the knob. If the message “Press ON/OFF, LIMITs, REF, AVG, METER,
or units” is displayed, the METER format is provided.

As a measurement is displayed on the meter, the value is also displayed in small
digits below the meter. You can specify the high and low end points and number
of intervals, or you can use the default meter settings.

Front-Panel Example

1. Position the cursor in front of the measurement’s unit-of-measure.

2. Press and release the Shift key, then the Increment set key to select the METER func-
tion. The default number of average samples is displayed below the measurement.

3. SelectOn/ O f fromthe Met er s: field on the CRT display

4. Repeat steps 1 and 2 then selexfEnd, Hi  End, orl nt er val s to enter each meter
end point and the meter intervals.

5. Repeat steps 1, 2, and 3 to cancel the meter function.

GPIB Example
The following GPIB command turns on the Avg Power measurement’s meter.
“DISP CCNT;MEAS:CDM:AVGP:MET ON”
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To Set a Measurement Reference

The REF SET function establishes a measurement reference point. This allows
you to make a direct comparison between two measurement results, or between a
measurement standard and the actual measurement results.

Referenced measurements are displayed as either aratio (dB) or difference
between the measured value and the reference.

Front-Panel Example

1

Position the cursor in front of the unit-of-measure for the measurement you want to set
the reference for.

2. Pressand releasethe Shift key, thenthe INCR +10 key to select the REF SET function.
3.
4.

Enter the reference value.
Ref appears bel ow the measurement valueto indicate that areference has been set. The
measurement field may display adifferent unit-of-measure, and limit choicesfor units.

GPIB Example

The following GPIB command also sets a 10 dBm reference for Avg Power
measurements.

“DISP CCNT;MEAS:CDM:AVGP:REF 10 DBM”
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To Use Measurement Averaging

The AV G (average) function allows you to reduce the effects of arapidly
changing measurement by displaying the average value of a number of
measurements.

When Averaging is used, the displayed vaue will ramp (as opposed to step) in
response to changes in the measured values.

Pressing the Meas reset key clears the measurement history for all measurements
and restarts the averaging process.

Front-Panel Example

1. Position the cursor in front of the measurement’s unit-of-measure.

2. Press and release the Shift key, then the INABRkey to select the AVG function. The
default number of average samples is displayed below the measurement.

« Enter the desired number of measurement samples to be used for calculating the
average, or

* Pressthe Yes On/Off key to use the currently-displayed number of samples.

3. To turn averaging off, position the cursor in front of the unit-of-measure and press re-
lease the Shift key, then the INGRLO key, then the Yes On/Off key to turn averaging
off.

GPIB Example

The following GPIB command averages Avg Power measurements over 10
samples.

“DISP CCNT;MEAS:CDM:AVGP:AVER 10;AVER:STAT ON”
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Setting M easurement Limits

TheLO LIMIT and HI LIMIT functions are used to define a measurement
“window” to alert you to measurements that are outside these limits. When limits
are assigned,o and/orHi appear by the measurement.

A measurement that goes above or below the defined limits causes three things to
happen:

1. A message appears at the top of the screen indicating alimit was exceeded.
2. Thelo or Hi indicator by the measurement flashes.
3. The Beeper beepsif it is has not been turned off in the CONFIGURATION screen.

Limits are helpful when you can’'t watch the Test Set display while you are

making an adjustment on the equipment you are testing or repairing. They are also
a convenient way of alerting you to long-term measurement drift without having

to observe the screen.

Front-Panel Example

1. Position the cursor in front of the unit-of-measure for the measurement you are setting
limitsfor.

2. Press and release the Shift key, then the down-arrow key to select the LO LIMIT func-
tion.

3. Enter the measurement’s low limit value and unit-of-meaSure.

4. Press and release the Shift key, then the up-arrow key to select the LO LIMIT function.

5. Enter the measurement's high limit value and unit-of-measure.

To reset alimit that has been exceeded:

1. Position the cursor in front of the unit-of-measure for the measurement you assigned
the limit to.

2. Press and release the Shift key, then the down-arrow (LO LIMIT) or up-arrow (HI LIM-
IT key, or press the Meas reset key.

1. The fundamental unit for the LIMITs does not have to be the same as the measure-
ment’s units. For instance, when measuring AC Level in Volts, you can set HI and LO
LIMITs in units of dBm if desired.
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To remove alimit you have set:

1. Position the cursor in front of the unit-of-measure for the measurement you assigned
the limit to.

2. Pressand releasethe Shift key, then the down-arrow (LO LIMIT) or up-arrow (HI LIM-
IT key, then pressthe Y es On/Off key.

GPIB Example

The following GPIB command sets limits for the average power measurement.
These limits will indicate if the power level is between -5 dBm and 5 dBm.

‘DISP CTXT,;MEAS:CDM:AVGP:LLIM -5;LLIM:STAT ON;:MEAS:CDM:AVGP:HLIM
5;HLIM:STAT ON"

TheH limit and Lo limit annunciators will appear below the Avg Power
measurement field.

54

S:\agilent\e8285\USRGUIDE\BOOK\CHAPTERS\opoverv.fb



Chapter 3, Operating Overview
To Change the Measurement Display

To Specify Units-of-Measure for CRT Display

Most measurements, data functions, and instrument functions allow you to specify
which unit-of-measurement should appear on the CRT display.

Front-Panel Example
1. Position the cursor in front of the present unit-of-measurement.
2. Pressthe key labeled with the desired unit.

GPIB Example (DUNits Command)

The following GPIB command causes the Test Set to display Avg Power in units
of Watts instead of dBm. The DUNits command will only change the Test Set’s
displayed unitsnot the units used for data transfer through GPIB.

“DISP CCNT;MEAS:CDM:AVGP:DUN W”
Displayed Units DUNits Command M nemonic

GHz Gz
MHz VHZ
kHz KHZ
Hz HZ
% A PCTDI FF
\Y V
mV W
"\ w
dBuVv DBUV
W w
mw MV
dBm DBM
dBm/BW DBM
db DB
% PCT
S S

ms M5
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To Specify Units-of-Measure for GPIB Data Transfer

GPIB Units (UNITs command) are used by the Test Set when sending or receiving
numeric values for most field settings and measurement results through

GPIB. Some measurements allow a choice of GPIB Units, but changing GPIB
Units has no affect on the Display Units or Attribute Units settings.

Attribute Units (AUNits command) are used by the Test Set when sending or
receiving numeric values for data functions (Hi and Lo Limits, Reference, Meter,
and Averaging) through GPIB. Some measurements allow a choice of Attribute
Units, but changing Attribute Units has no affect on the Display Units or GPIB
Units settings.

GPIB Example (UNITs command)

The following command changes the GPIB Unitsfor the Avg Power
measurement to W(dBmis the power-up default setting).

“DISP CTXT;MEAS:CDM:AVGP:UNIT W”

GPIB Example (AUNits command)

The following command changes the Attribute Unitsfor the Avg Power
measurement to W(dBmis the power-up default setting).

“DISP CTXT;MEAS:CDM:AVGP:AUN W”

After receiving this command, the Test Set will use units of Watts for data
functions (such as High and Low Limits).
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Table2 Functionswith GPIB and Attribute Units That Can Be Changed
Function Availabl_e Appliesto UNITs Appliesto AUNits
GPIB Units Command Command

TX Power measurement W or DBM X
Average Power measurement W or DBM X
Channel Power measurement W or DBM X
Adjacent Channel Power: X

Lower Ratio, Upper Ratio DB or PCT X

Lower Level, Upper Level W or DBM X
SINAD measurement DB or PCT X
Distortion measurement DB or PCT X
SNR measurement DB or PCT X
RF Generator Amplitude W or DBM
Frequency Error Hz X
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To Enter and Change Values

To Enter Decimal Values

Values can be entered and changed using various methods, depending on your
testing needs. The unit-of-measure for some of these fields can also be changed
(see" To Specify Units-of-Measure for GPIB Data Transfer" on page 56).

Front-Panel Example
1. Position the cursor in front of the numeric entry field to be changed.
2. Either:
« Enter the number and unit-of-measure directly using the keypad, or
¢ Pressthe CURSOR CONTROL knob or the Enter key to highlight the field, and use
the knob, or
« Use the down-arrow and up-arrow keys to increment or decrement the present val-
ue.

GPIB Example

The following GPIB command changes Sect or A Power to
-73 dBm/BW.

“DISP CCNT,;CDMA:CELL:ASEC -73 DBM;ASEC:STAT ON”
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To Enter Hexadecimal Values

Hexadecimal (Hex) values are used for entering some signaling parameters, such
as MIN (Mobile Identification Number). No unit-of-measure is associated with
these values.

Hexadecimal values are either entered from the keypad (using the A-F shifted
functions), or by using the Choi ces menu.

Front-Panel Example

The following front-panel operation enters the Hexadecimal number
#HOD2565F15 into the MIN field.

1. Movethe cursor to thefield below M5 | D.

2. If thefield currently says Phone Numpress the Enter key, use the CURSOR CON-
TROL knob to select MIN, and press the Enter key again. (If MIN isaready selected,
proceed to step 3.)

3. Usethe CURSOR CONTROL knab to select the numeric entry field below MIN.

4. Enter 0, then press and rel ease the Shift key, then the 3 key (to select D), enter 2565,
press and rel ease the Shift key, then the 5 key (to select F), enter 15, and then pressthe
Enter key. Thisisthe hexadecimal code derived from the phone number
321-456-7890.

GPIB Example

The following GPIB command also enters the Hexadecimal number 0D2565F15
into the MIN field.

“DISP CCNT;CDMA:MOB:MIN ‘0D2565F15™
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To Enter Values With Exponents

Front-Panel Example
The following front-panel operation changes Conf i dence (limit) to 95.

1. Pressthe Call control key.
2. Movethe cursor in front of the Conf i dence field.
3. Enter 9 EEX 1.

The EEX key can be used to enter values in exponential notation. Exponential
notation is only allowed on floating-point entry fields.

To Increment/Decrement Values

Incrementing and decrementing values on the Test Set can be performed from the
front panel with the CURSOR CONTROL knob or the up/down arrow keys., or
the INCR +10 and INCR x10 keys.

The INCR <10, INCR x10, and INCR SET keys are used to assign a specific
increment value. To change an increment/decrement setting:

Front-Panel Example

1. Move the cursor to the numeric entry field to be changed.

2. Tochangethe current increment/decrement setting by afactor of 10, usethe INCR +10
or INCR x10 keys.

3. To set aspecific increment/decrement value, press INCR SET, and enter the desired
value.

GPIB Example

The following GPIB command also sets the increment value on the Sect or A
Power field to 3 dBm/BW, and increments the present value up by 3 dBm/BW.

“DISP CCNT;CDMA:CELL:ASEC:INCR 3;INCR UP”
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Saving and Recalling Instrument Setups

The save and recall functions allow you to store different instrument setups and
retrieve them later, eliminating the task of re-configuring the Test Set.

The number of available save registers depends on how many changes were made
to the BASE instrument setup for each save. (See" Specifying BASE Settings' on
page 64.) The smaller the number of changes, the greater the number of SAVE
registers that can be used (typically over 200).

SAVE/RECALL register settings can be saved to several types of mass storage.

This allows you to “back up” the settings in case you need to clear them from
memory (seéMemory Considerations' on page 64) for running large programs, or
when a firmware upgrade is performed.

To Save an Instrument Setup

1. Pressand release the Shift key, then the Previous key to access the 1/O CONFIGURE

screen. Select the storage media using the Save/ Recal | field. (The default storage

mediais internal memory.)

Make any changes to the instrument that you want to savein aregister.

Press and release the Shift key, then the Recall key to select the SAVE function.

4. UsetheDatakeysortheSave: menu at the bottom right of the screen to enter the save
register name.

wnN

Front-Panel Example
This example saves the current instrument settings.

1. Pressand release the Shift key, then the Recall key to select the SAVE function. A
prompt appears at the top of the screen asking you to enter aname.
2. Using the Data keys, enter 123, then press the Enter key to assign a name.

GPIB Example
The following GPIB command also SAVES the current instrument settings.
“REG:SAVE 123"

61



Chapter 3, Operating Overview
Saving and Recalling Instrument Setups

To Recall an Instrument Setup

1

Press and rel ease the Shift key, then the Previous key to access the /O CONFIGURE
screen and sel ect the mediato recall settingsfromusingthe Save/ Recal | field. (The
default isinternal memory.)

Press the Recall key.

Use the knob to select the desired setup to be recalled fromthe Recal | menu at the
bottom right of the screen.

Front-Panel Example

This example recalls the current instrument settings.

Press RECALL, 1, 2, 3, ENTER. The saved instrument settings are recalled.

GPIB Example

The following GPIB command also recalls register 123.

“‘REG:REC 123"

To Clear All SAVE Registers

1
2.

4,

Pressthe Recall key.

Use the knob to position the cursor in front of the entry intheRecal | menu at the
bottom right of the screen.

Press the knob or the Enter key. A prompt appears at the top of the screen to verify that
you want to clear all registers.

Press the Y es On/Off key to select YES.

GPIB Example

The following GPIB command clears all registers

“‘REG:CLE:ALL”
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To Remove (Clear) an Individual SAVE Register

1. Specify wherethe register is stored using the Save/ Recal | field on the /O CON-
FIGURE screen.

2. Pressthe Recall key.

3. Usetheknob to position the cursor in front of the register to be removed from the Re-
cal I menu at the bottom right of the screen. The register name and percentage of
SAVE memory occupied by that register are indicated at the very top of the screen.

4. PresstheYesOn/Off key. A prompt appears, asking if you want to delete the save reg-
ister.

5. Pressthe Yes On/Off key to select YES. (Pressthe RATIO W key to select NO.)

GPIB Example

The following GPIB command clears a register

“REG:CLE ‘<quoted string>"

Choosing Register Names

You can use any number, letter, or combination of numbers and letters as a name
for storing instrument settings. For instance; if you want to save a setup for testing
a “Vulcan7” radio, you can save the setting as “VULCANT7".

Two register names are reserved for special purposes: POWERON and BASE.

Specifying POWERON Settings

You can specify the instrument setting at power-on by following the procedure
described it To Save an Instrument Setup" on page 61, and choosing the register
name POWERON. If a SAVE Register named POWERON is detected by the Test
Set during its power-on routine, the Test Set will configure itself using the settings
stored in the POWERON register.

NOTE: If the Test Set does not successfully complete its power-on routine because of the POWERON
settings (e.g., the Test Set displays a message that requires you to cycle power to recover) you
must:

1. Turn off the Test Set.

2. Hold down the PRESET and the Hz/uV keys simultaneously.

3. Turn on power while holding the PRESET and the Hz/uV keys down until the CALL
CONTROL screen appears.

This procedure will clear all SAVE registers, including POWERON.
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Specifying BASE Settings

CAUTION:

The BASE register contains any field settings the user has SAVEd that are
different from the instrument PRESET state. It establishes areference point for all
future SAVEs. (The PRESET sate is stored in the BASE register until you SAVE
another instrument setup.)

When you SAVE an instrument setup, the new setup is compared to the BASE
settings, and any differences are stored under the register name you supply.
Because only differences are stored, amuch larger number of instrument setups
can be saved than if the contents of every field was saved.

When you RECALL an instrument setting, every field is reset to the BASE
settings. The SAVED settings are then used to re-establish the desired instrument
setup.

You can define your own BASE setting. If your desired settings are very different
from the PRESET values, you may want to change the BASE register. This will
decrease the amount of memory used to SAV E each setup, and allow you to SAVE
many more setups.

Since each SAVE/RECALL register only contains the differences between the setup being
saved and the present BASE register settings, changing the BASE results in al other saved
setups being ERASED from memory (including the POWERON setting if one has been
saved).

Unless you consistently change the same fields to the same value each time you
use the instrument, you should probably not create your own BASE settings.

Memory Consider ations

When the Save/ Recal | field of the 1/O CONFIGURE screen is set to

I nt er nal , instrument setups are saved to the same non-volatile RAM used to
create RAM Disk(s) and run IBASIC programs. By saving alarge number of
instrument setups, you reduce the amount of RAM available to run programs. If

you get a “memory overflow” message while trying to load a program, you must

clear one or more SAVE/RECALL registers to free RAM space).
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Using User Keys

User keysinstantly access instrument settings without using the knob. You can
use USER keys to move quickly between fields on the same screen, and to access
field settings that are not normally available on the screen you are using.

Local USER keys are used to move between settings on the screen that is
displayed. When the USER key is pressed, the cursor instantly moves to, and
selects, the assigned field; eliminating the need to turn and push the knob. Five
local USER keys are available for each screen: K1, K2, K3, K4, and K5.

Global USER keys are used to access settings that are not available on the current
screen. Three global USER keys are available: K1’, K2’, and K3'. (These are
shifted functions of the local USER keys.)

When defining USER keys, t#&S GN function is used to create key definitions;
the RELEASE function removes the definitions. Re-assigning a USER key to a
different field setting automatically Releases it from the setting it was previously
associated with.
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To Assign Local USER Keys

1
2.

Move the cursor to the field you want to assign alocal USER key to.

Press and rel ease the Shift key, then the K4 key to select the ASSIGN function. Pressa
local USER key (K1-K5). The USER key number appearsin front of the field you as-
signed it to.

Example of Assigning a Local USER Key

Usethisexample to assign local USER key K1 totheFilter 1 fieldinthe RX
TEST screen.

1
2.
3.

Access the RX Test screen and position the cursor in front of theFi | t er 1 field.
Press and release the Shift key, then the K4 key to select the ASSIGN function.

PressK1. A small 1 appears next to the field indicating that USER key K1 has been
assigned to it.

Move the cursor to any other field on the screen and press K1. The cursor immediately
returnstotheFi | t er 1 field. Thefield isalso highlighted to change the entry using
the CURSOR CONTROL knob or arrow keys.

To Release Local USER Keys

1
2.
3.

Display the screen containing the USER key assignment to be removed.
Press and release the Shift key, then the K5 key to select the RELEASE function.
Press the USER key (K1-K5) that you want to release.
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To Assign Global USER Keys
1. Move the cursor to the field you want to assign a global USER key to.
2. Pressand release the Shift key, then the k4 key to select the ASSIGN function.

3. Press aglobal USER key (K1’ -K3’). Unlike a local USER key, the USER key number
does not appear in front of the field you assigned a global USER key to. A prompt ap-
pears at the top of the screen confirming the key assignment.

Example of Assigning a Global USER Key

Use this example to assign global USER key K1' toAReAn! | n field, and
then access this field in the OSCILLOSCOPE screen.

1. Accessthe AF ANALY ZER screen and position the cursor in front of the AF Anl | n
field.

2. Pressand release the Shift key, then the K4 key to select the ASSIGN function.

3. Press and release the Shift key, then the K1’ key. Notice the p@ropal USER
key 1 assigned. atthe top of the screen.

4, Access the OSCILLOSCOPE screen.
5. Press Shift, K1'.

AF Anl | nput, FM Denod isdisplayed at the top of the screen (assuming the
present input is set to FM Demod). To change the input, use the arrow keys, or
press the Enter key to access the Choi ces menu.

A field that is accessed using a global USER key is only displayed at the top of the
screen while it is being accessed. Moving the cursor to any other field in the
screen causes the USER key field to disappear until it is accessed again.

To Release Global USER Keys

1. Move the cursor to the field with the global USER key assigned to it.
2. Press Shift, K5, Shift, and the USER key to be released (K1'-K3").
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Setting an RF Generator/Analyzer Frequency Offset

You can set afixed frequency offset between the RF Generator and the RF
Analyzer. At power-up and instrument preset this feature is ON with a

transmit/receive frequency offset of 45 MHz.

To Turn Off RF Frequency Offset

1
2.
3.

Access the CONFIGURE screen.
Position the cursor below the RF Di spl ay field and select Fr eq.
SettheRF OFf set toOF f .

GPIB Example
“CONF:0OMOD ‘OFF”
turns the RF frequency offset off

To Change the RF Frequency Offset

1. Accessthe CONFIGURE screen.

2. Position the cursor below the RF Di spl ay field and select Fr eq.
3.

4. Enter an offset frequency (( Gen) - (Anl)).

SettheRF OfF f set toOn.
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Setting RF Generator/Analyzer Level Offsets

The Test Set relies on level offsets to correctly set up the input signal path
attenuators. The user must enter path loss figures on the forward and reverse
channel paths independently by accessing the CONFIGURE screen. The Output
Port and Input Port fields select which port is being used on the front panel, and
the RF Level Offset field turns the level offset on.

At power-up and instrument preset this feature is OFF with 0.0 dB loss entered for
all connector fields.

Refer to “Determining and Correcting for RF Path Loss” in Calibrating the Test
Set chapter of thagilent E8285A Application Guide for detailed procedures.
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| nter action Between Screens

Figure6

Most fields operate globally; changing the setting in any screen automatically
changes that setting in all screenswhereitisavailable. AFGenl Freqisan
example of thisfield type.

AFGenl Freq AFGenl Freq
RX TEST kHz kHz
: DATA Keys @

AFGenl Freq AFGenl Freq
1 2|5

= P (1].)2)5)0) P> ez
AFGenl Freq

TX TEST KHz
AFGenl Freq

DUPLEX Khis

Example of How Global Fields Work

Priority fields give the RX TEST and TX TEST screens priority control of their
settings. No matter what these fields were set to in other screens, if the RX TEST
or TX TEST screen is accessed, the field changes to whatever it was last set to in
these screens. The RF Generator Anpl i t ude is an example of thisfield type.
These fields and their preset values are listed in table 3 on page 71.
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Priority RX TEST and TX TEST Fields

Priority Field RX TEST

TX TEST

RF Gen Amplitude

Presets to —80 dBm (changeable)

Always Off

AFGenl To Presetsto FM (changeable) Always Audio Out

AF Anl In Always Audio In Presets to FM Demod (changeable)
Detector AlwaysRMS Presets to Pk +— Max(changeable)
De-emphasis Always Off Presets to 750us (changeable)

AF Anl Measurement

Presets to SINAD (changeabl€)

Presets to Audio Freq (changeable)

Using your Test Set, duplicate the stepsin figure 7 to demonstrate how the

priority fields operate.
1. Accessthe RX TEST screen and set the
Amplitude to -50 dBm.

2. Access the RF GENERATOR screen and
set the Amplitude to -75 dBm.

3. Accessthe RX TEST screen. Notice that
the Amplitude changes back to -50 dBm.

2. Return to the RF GENERATOR screen.
The Amplitude is no longer where you set it
in step 2 (-75 dBm).

Amplitude

Amplitude Amplitude

- - 7)(5) >

Amplitude

dBm

Since the RX TEST screen has priority control over this field, the RF GENERATOR screen’s
Amplitude setting changed when RX TEST was accessed.

Figure7

Example of How Priority Fields Work
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Printing A Screen

To Print A Screen’s Contents

1
2.

5.

Connect a printer to the appropriate rear-panel connector.

Press and rel ease the Shift key, then the Print key to access the PRINT CONFIGURE
screenandsetthePri nt er Port fieldtotheappropriatetype of printer connection.

« If GPIB is selected, enter the GPHBi nt er Addr ess of the printer.

Select the type of printer you are using intbelel field. If your printer is not listed,
configure your printer to emulate one that is listed.

Enter aPri nt Titl e using the knob (optional). The title will appear at the top of
your printout.

Display the screen you want to print and press the Print key.

To interrupt printing, select the Abort Pri nt field onthe PRINT CONFIGURE
screen.
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Measurement Triggering Process

Active M easur ements

Only active measurements can be triggered and then queried for a measurement
result. Within the Test Set, measurements are differentiated between those that are
"active" and thosethat are "not active'. The definition of an active measurement is
different for analog measurements than for CDMA measurements.

Definition of Active CDMA M easur ement

All CDMA measurements are "active" if:

« either of the following screens is displayed on the CRT of the Test Set

CDMA CELLULAR MOBILE RECEIVER TEST
CDMA CELLULAR MOBILE TRANSMITTER TEST

AND

+ the measurement is in the ON state

NOTE: Only the Avg/Chan Power measurement is active on the CDMA CALL CONTROL screen.

Definition of Active Analog M easurement
An analog measurement is "active" if:

« the field used to display the measurement residceted on the screen which is
currently displayed on the CRT of the Test Set

AND

+ the measurement is in the ON state
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Triggering A Measurement Cycle

Trigger Modes

NOTE:

The Test Set starts a measurement cycle when avalid trigger isreceived. The
measurement cycle is the process used by the Test Set to obtain measurement
results.

The measurement cycle isafirmware process which, for all active measurements,
obtains raw datafrom the hardware and then processes/formats the raw datainto a
measurement result. The result is then displayed on the screen, and - if operating
in remote mode - sent to the GPIB bus.

The measurement cycle completes when a valid measurement result is obtained
for all active measurements.

Thetrigger mode used to start the measurement cycle can be selected by the user.
Thetrigger mode is defined by two parameters: retriggering and settling.

Retriggering

Retriggering refers to what the measurement cycle does once it has completed
(obtained a valid measurement result for al active measurements). There are two
options:

1. Single retriggering causes the measurement cycle to stop once avalid measurement re-
sult has been obtained for all active measurements. A valid trigger must be received to
start the measurement cycle again. When ameasurement cycleis compl eted, the values
for al active measurements are held until another trigger is received.

2. Repetitive retriggering causes the measurement cycle to automatically start over once
avalid measurement result has been obtained for all active measurements. No trigger
must be received to start the measurement cycle again. Repetitive retriggering will
cause measurementsthat rely on external signalsor hardware generated events (such as
Traffic Rho) to be automatically re-armed upon compl etion of a measurement cycle.

The Cont selectionintheMeas Cntl field isequal to repetitive retriggering.
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Settling

Settling refers to the amount of time delay introduced into the measurement cycle
to allow signal transients to propagate through the analysis chain and settle out.
There are two options;

1. Full settling introducesthe appropriate delay for all signal transients which might have
occurred at the front panel coincident with the trigger command, to pass through 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 transients to settle.

There will still be delays introduced by the couplings between autotuning and autor-
anging. If the operator wishes to remove these delays as well, all autoranging and
autotuning functions must be turned OFF and the operator must explicitly set the rang-
ing amplifiers and the frequency tuning. Delays introduced by the measurement pro-
cesses themselves cannot be eliminated.

NOTE: CDMA measurements are not affected by the trigger mode settling parameter. CDMA
measurements are made with a digital signal processor (DSP) which does not require the
settling times associated with analog hardware circuitry.

Rho Suite of M easur ements

The following group of CDMA measurementsis referred to as the "Rho Suite of
Measurements" because a result for each of the following measurementsis
available each time the Rho Suite of measurementsiis triggered:

Traffic Rho or TM Rho (only one can be sel ected)
Frequency Error

Amplitude Error

Time Offset

Phase Error

Carrier Feedthrough
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Default Trigger Modes

NOTE:

Default Trigger Mode for Remote Operation: CDMA and Analog M easur ements

Upon powerup, or upon receiving a*RST command, or upon pressing the front
panel Preset key, the Test Set’s default trigger mode for remote operation of both
CDMA and analog measurementsRigpetitive retriggering with Full settling.

If a local-to-remote transition occurs, the trigger mode will be set to the last
trigger mode command received while in remote mode. If no trigger mode
command has been received since powerup, the default state is set.

Default Trigger Modefor Local Operation: CDMA M easurements

Upon powerup, or upon receiving a *\RST command, or upon pressing the front
panel Preset key, the Test Set's default trigger mode for front panel operation of
the FER and Rho Suite of Measurement&ng|le retriggering.

If a remote-to-local transition occurs, the trigger mode will be determined by:

e FER -the state of the Meas Cnt| field onthe CDMA CELLULAR MOBILE
RECEIVER TEST screen

« Rho Suite of Measurements - the state of the Meas Cnt | field on the CDMA
CELLULAR MOBILE TRANSMITTER TEST screen

Setting theMeas Cnt | field to Cont (Continuous) sets the trigger mode to repetitive
retriggering.

Upon powerup, or upon receiving a* RST command, or upon pressing the front

panel Preset key, or upon a remote-to-local transition the Test Set’s default trigger
mode for front panel operation of the Avg/Chan Power measureniegaésitive
retriggering.

Default Trigger Modefor Local Operation: Analog M easur ements

Upon powerup, or upon receiving a *\RST command, or upon pressing the front
panel Preset key, the Test Set’s default trigger mode for front panel operation of
analog measurementsR&petitive retriggering with Full settling.
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Triggering Analog M easurements|n Local Mode (Front Panel Operation)
1. Select thedesired trigger mode.

For Signaling » Continuous - Once a measurement has completed, the Test Set is internally re-
Decoder triggered and another measurement cycle begins.
« Singl e - Requires selection of the Arm Meas field to be begin a measurement cycle.

ELGHALLIAG DECIOER

Manual Operation: Bauss
-]
Freausnt 1BEE
1. Position the cursor at the Single/Cont field » B Heda
. . ELze Hess |
2. Press the knob to underline the desired mode. S
_,.
) Te Jeres
AF Anl 1=
(FETTRE | © c0Hn
Irisgt Lewal
—-.- ¥ Analo
Tria Level
363 Ay
Ceadla
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For Analog * Repeti tive retriggering is the only trigger mode available from the front panel for
Measurements (other analog measurements (other than the Signaling Decoder). Single trigger mode can be
than Signaling simulated using the Test Set's measurement hold feature. Selecting the Hold key causes
Decoder) all currently displayed measurement results to be held on the screen and stops the

measurement cycle. To resume making measurements press the Hold key again.

Manual Operation:

1. Press then release the Shift key, then press the

Meas reset key to HOLD measurement results.

2. Select HOLD again to return to Repetitive mode. [> Hold
Meas
reset
Address
Local
Save
Recall

Meas Reset begins a measurement cycle, interrupting any measurement in progress.
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2. Trigger the Signaling Decoder (appliesif trigger modeis™ Single")

ELGHALLIAG DECIOER

Manual Operation: | ?L,...F
Hia
Freausnty (] v | » Hra Hed
1. Position the cursor at the Arm Measfield. T SELIT 1

2. Press the knob.

Gute Time

<]

Te foregs

0 COHA

AF Anl 1=

Trasui Lewal
W Bnaloe

"I

Tria Level
36T a¥

Arming the Signaling Decoder as shown in this example will cause the measurement to be automati-
cally triggered by an internal trigger command.

Selecting the Sop Meas field will stop the currently executing measurement cycle for the Signaling
Decoder.
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Triggering CDMA Measurements|In Local Mode (Front Panel Operation)

1. Select thedesired trigger mode.

. nt i nuous - Once a measurement has completed, the Test Set is internally re-
For FER and Rho Cont @) th pleted, the Test Set is internally
Suite of triggered and another measurement cycle begins.
Measurements * Singl e - Requires selection of the Arm field to be begin a measurement cycle.
M anual Oper ation: — COMA CELLULAE MOBILE EECEIVER TEST
'I.r:.I SRiLgd FER —
1. Position the cursor at the Single/Cont field A
B CTLAR LT
. . Pass Errors [aunfies
2. Press the knob to underline the desired mode. i Feiles i
O Hex Fraass Fraaes [AURT B
Hens CAtl y LEd3 :I":l“ll': : e la ECrasn
Pata Hed £
B FEEE [T R ALL i
£ Traffie
FER e fatc Bets || EEEENN - fnatlos
TSI U el
ULsplar '
[nteris EhoHe REEE Lanli9
Reaults ==
[fesHe |

When Sngleis selected, the Arm and Disarm fields are displayed. When Continuous is selected the
Armand Disarm fields will not appear.
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For Avg Power and * Repeti tive retriggering is the only trigger mode available from the front panel for

Chan Power the Avg Power and Chan Power measurements. Single trigger mode can be simulated

measurements using the Test Set's measurement hold feature. Selecting the Hold keyathuses
currently displayed measurement results to be held on the screen and stops the
measurement cycle. To resume making measurements press the Hold key again.

Manual Operation:

1. Press then release the Shift key, then press the
Meas reset key to HOLD measurement results.

Hold
Meas
reset
Address
Local

2. Select HOLD again to return to Repetitive mode. [i>

Save
Recall

Meas Reset begins a measurement cycle, interrupting any measurement In progress.
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2. Trigger the FER and Rho Suite M easurements (appliesif trigger modeis” Single")

. COMA CELLULAE MOBILE EECEIVEE TEST
Manual Operation:

Tesl Stites FER —
.. . B Connecuad
1. Position the cursor at the Arm field. W Sue Det 249
O Tegning
Cl F\'.:_.'H Errors Launtes
2. Press the knob. 2 Failed
O Hax Fraass Franes [aunt g8
Hews Entl ;o Frasas | Traddic Ta Ecrasn
S | [ats Hede Eekr B Pur
o | S| W )
\ AT
4 raffis
FER Ewwc Mig Rute || 2 Analaz
\_ h
liselar
[nteris EhoHe REEE Lanli9
ResuliE ————

Arming the FER measurement as shown in this example will cause the measurement to be triggered
by an internal trigger event. The Rho suite of measurements operate similarly.

Selecting the Disarm field will stop the currently executing measurement cycle for the FER or Rho
Suite of Measurements.
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Triggering Analog M easurements |n Remote M ode (GPIB Oper ation)

1. Select thedesired trigger mode.
e Retriggering

Repeti ti ve - Once a measurement cycle has compldted est Set is automat-
ically re-triggered and another measurement cycle begins.

When the trigger mode is set to repetitive retriggering, consecutive queries of the
same measurement return new measured values.

Si ngl e - Once a measurement cycle has completed the Test Set requires an
GPIB trigger command be received to begin a new measurement cycle.

When the trigger mode is set to single retriggering, consecutive queries of the
same measurement (with no intervening trigger) will return the same value. Mea-
surements that rely on external signals or hardware-generated events (such as Traf-
fic Rho) must be re-armed with a new trigger before another measurement can be
made.

e Settling

Ful I - Appropriate time delays introduced into measurement cycle to allow inter-
nal or external signal transients to settle.

Fast - No time delay introduced into measurement cycle to allow internal or ex-
ternal signal transients to settle.

The programmer must account for transient settling before issuing a trigger com-
mand.

There will still be delays introduced by the couplings between autotuning and
autoranging. If the programmer wishes to remove these delays as well, all autor-
anging and autotuning functions must be turned OFF and the program must explic-
itly set the ranging amplifiers and the frequency tuning. Delays introduced by the
measurement processes themselves cannot be eliminated.

GPIB Syntax|
"TRI G MODE: RETR REP" !sel ects Repetitive retriggering node.

"TRI G MODE: RETR SING' !selects Single retriggering node.
TRI G MODE: SETT FULL" !selects Full settling node.
"TRI G MODE: SETT FAST" !sel ects Fast settling node.
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2. Trigger all active analog measurements (appliesif trigger modeis" Single")

GPIB Syntax
"TRIG" !triggers all active anal og neasurenents.

GPIB Example Program

10 QUTPUT 714; "Dl SP RFAN'

20 QUTPUT 714;"TRI G MODE: RETR SI NG SETT FULL"
30 QUTPUT 714;"TRI G

40 END

GPIB Example Program Comments By Line

10 !'Selects RF Analyzer screen
20 !Sets the Test Set's remote trigger mode to Single retriggering and Full settling
30 !Triggers all active analog measurements

Preventing GPIB Bus L ockup

GPIB bus lockup is a condition where the GPIB bus and the Active Controller handshake
are in a temporary holdoff state while the Active Controller waits to read the measurement
result from the Test Set.

This Test Set has a feature that allows the bus to be released automatically when a
measurement cycle is unsuccessful. It is called Indefinite Measurement and is
automatically ON when the Test Set is powered on and causes the Test Set to send the
number +1.7976931348623157 e+308 for real number measurements, and 2147483647
for integer number measurements.
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Triggering CDM A Measurements In Remote M ode (GPIB Operation)

1. Select thedesired trigger mode.
e Retriggering

e Repetitive-0Once ameasurement cycle has compldted est Set is automat-
ically re-triggered and another measurement cycle begins.

When the trigger mode is set to repetitive retriggering, consecutive queries of the
same measurement return new measured values.

NOTE: Since the default trigger mode for remote operation is Repetitive, as soon as the Test Set is put
into remote mode (a local-to-remote transition) the Test Set will begin to make measurements
whether a signal is present or not. If no signal is present, then signal processing error messages
will be displayed on the CRT of the Test Set.

¢ Singl e - Once a measurement cycle has completed the Test Set requires a GPIB
trigger command be received to begin a new measurement cycle.

When the trigger mode is set to single retriggering, consecutive queries of the
same measurement (with no intervening trigger) will return the same value. Mea-
surements that rely on external signals or hardware-generated events (such as Traf-
fic Rho) must be re-armed with a new trigger before another measurement can be
made.

NOTE: CDMA measurements are not affected by the trigger mode settling parameter. CDMA
measurements are made with a digital signal processor (DSP) which does not require the
settling times associated with analog hardware circuitry.

GPIB Syntax
"TRI G MODE: RETR REP" !selects Repetitive retriggering node.

"TRI G MODE: RETR SING' !selects Single retriggering node.
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2. Trigger all active CDMA measur ements

GPIB Syntax
"TRIG" !triggers all active CDVA nmeasurenents.

GPIB Example Program

10 QUTPUT 714; "Dl SP CRXT"

20 QUTPUT 714;" TRI G MODE: RETR SI NG'
30 QUTPUT 714;"TRI G

40 END

GPIB Example Program Comments By Line

10 !Selects CMDA CELLULAR MOBILE RECEIVER TEST screen
20 !Sets the Test Set's remote trigger mode to Single retriggering
30 !Triggers all active CDMA measurements

Preventing GPIB Bus L ockup

GPIB bus lockup is a condition where the GPIB bus and the Active Controller handshake
are in a temporary holdoff state while the Active Controller waits to read the measurement
result from the Test Set.

This Test Set has a feature that allows the bus to be released automatically when a
measurement cycle is unsuccessful. It is called Indefinite Measurement and is
automatically ON when the Test Set is powered on and causes the Test Set to send the
number +1.7976931348623157 e+308 for real number measurements, and 2147483647
for integer number measurements.

GPIB Example
The following GPIB command turns the Indefinite Measurement feature ON

“CONFigure:MEASure:INDefinite ‘On™
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Passing I nstrument Control

Communications on the GPIB 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 devicesto be listeners (receivers of
dataor commands). The device on the bus responsible for designating talkers and
listenersisthe Controller.

The structure of the GPIB 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.

Asameans 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. This deviceis
referred to as the Active Controller. The System Controller is the default Active
Controller on power-up or after a bus 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 isreferred 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 the role of Active
Controller and the previous Active Controller becomes a Non-Active Controller.
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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 IEEE 488.1 and 488.2 Standards for
additional information).

Configuring the Test Set asthe System Controller

To configure the Test Set as a System Controller, select the 1/0 CONFIGURE
screen, position the cursor to the Mode field using the Cursor Control knob,
highlight the Mode field by pushing the Rotary Knab, 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 Set isthe only controller on the bus it must be configured as the System
Controller. If the Test Set is not 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 bus to determine if communications
havefailed (only the System Controller can unconditionally demand control of
the bus and reset it to aknown state using the IFC ling)

Ensure that only one Controller connected to the busis configured as the System
Controller or bus conflicts will occur.
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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 GPIB bus, such as
an external disk drive, an external printer, or an external instrument

whenever a screen image is printed to an external GPIB printer

Whenever an instrument configuration is saved or recalled from an external GPIB disk
drive

Whenever running any Agilent Technologies 11807 Radio Test Software package
which uses an external GPIB device such asadisk drive, a printer, or an instrument

Whenever running any IBASIC program which uses an external GPIB device such asa
disk drive, a printer, or an instrument

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.
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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 0
(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
e The IBASIC program running in the Test Set is PAUSED.

*The IBASIC program running in the Test Set finishes executing.
*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 a GPIB printer or
saving/recalling an instrument configuration from a GPIB 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 a GPIB printer or saving/recalling an instrument configuration
from a GPIB 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 Handbofuk a
complete description of the IBASIC PASS CONTROL command.
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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 is 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 where to send the Take Control (TCT)
command when the Test Set is ready 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.

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.
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Pass Control Examples

The following examplesillustrate 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 GPIB
bus.

Passing Control Whilethe Test Set is Controlled by an External Controller

This exampleillustrates 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 GPIB bus and its Controller capabilities are not used. However, it may be
desirable, under certain conditions, to print a Test Set screen to the GPIB printer
for documentation or program debugging purposes. With manual interventionitis
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.

This example is based upon having an HP® 9000 Series 300 Workstation as the
external controller connected to the Test Set through the GPIB bus. Further, it
assumes that the GPIB interface in the HP® 9000 Controller is set to the default
select code of 7 and address of 21.

1. If aprogram isrunning on the HP® 9000 Workstation, PAUSE the program.

2. Put the Test Set in local mode (press the Loca key on the front panel).

3. Configurethe Test Set to print to the GPIB printer using the PRINT CONFIGURE
screen.

4. Configurethe Test Set to display the screen to be printed.

5. From the keyboard of the HP® 9000 Workstation typein 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.

6. From the keyboard of the HP® 9000 Workstation typein and execute the following
command:
PASS CONTROL 714

This command passes control to the Test Set.

7. Put the Test Set in local mode (press the Loca 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 example is based upon having an HP® 9000 Series 300 Workstation
asthe external controller connected to the Test Set through the GPIB bus. Further,
it is based on the assumption that the GPIB interface in the HP® 9000 Controller
is set to the default select code of 7 and address of 21. In thisexample, the Test Set
isNOT configured asthe System Controller. Thisexampleillustrates the situation
where the External Controller would perform the functions listed bel ow.

1

2.
3.

Sends commandsto 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.

Sends commands to the Test Set to run the program just loaded.

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.

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 / Gpi b_nanes/ | NTEGER I nternal _gpib, I nst_address,Cntrl_state
COM /Cntrl _nanes/ Ext _cntrl _addrs,Int_cntrl_addrs

COM /1 o_nanes/ | NTEGER Pri nter addrs Pw _suply_addrs

COM /| o_val ues/ REAL Meas_power, Prog_st at e$[ 80], Prog_name$[ 50]
COM / Reg_val s/ | NTEGER St at us_byt e, St devnt_reg_val

|

I nt ernal _gpi b=7

Ext _cntrl _addrs=14

Int_cntrl_addrs=21

Printer_addrs=1

Pwr _suply_addrs=26

I nst _address=(Internal _gpi b*100) +Ext _cntr| _addrs
Prog_nane$="PASCTLEX: | NTERNAL, 4"

1

PRINTER IS CRT
|

! Set the Controller up to respond to an SRQ from Test Set

! The interrupt is generated by the Request Control bit in the Test
ON I NTR I nternal _gpib CALL Pass_control

ENABLE | NTR I nternal _gpi b; 2

|

! Bring Test Set to known state.

QUTPUT | nst _addr ess; "*RST"

!

| Set the Test Set to cause SRQ i nterrupt on Request Control
QUTPUT | nst _address; "*CLS"

QUTPUT | nst _address; "*ESE 2"

QUTPUT | nst _address; "*SRE 32"

!

! Load the desired programinto the Test Set from Menmory Card

305 OUTPUT Inst_address;"DISP TIB” ! Display the IBASIC screen

310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570

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_gpib,3;Cntrl_state

DISP "WAITING TO PASS CONTROL TO THE Test Set."
UNTIL NOT BIT(Cntrl_state,6)
|

REPEAT

STATUS Internal_gpib,3;Cntrl_state

DISP "WAITING FOR CONTROL BACK FROM THE Test Set"
UNTIL BIT(Cntrl_state,6)
|

! Data is ready in the Test Set

OUTPUT Inst_address;"PROG:NUMB? Meas_power"
ENTER Inst_address;Meas_power

PRINT "Measured power = ";Meas_power

|

DISP "Program finished."

END

]

SUB Pass_control
!

Set
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580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810

Chapter 3, Operating Overview
Passing Instrument Control

COM / Gpi b_nanes/ | NTEGER I nternal _gpib, I nst_address,Cntrl_state
COM /Cntrl _nanes/ Ext _cntrl _addrs,Int_cntrl_addrs

COM /I o_nanes/ | NTEGER Printer_addrs, Pw _suply_addrs

COM /1 o_val ues/ REAL Meas_power, Prog_st at e$[ 80], Prog_nanme$[ 50]
COM / Reg_val s/ | NTEGER St atus_byte, Stdevnt _reg_val

OFF INTR Internal _gpib

St at us_byt e=SPOLL( | nst _addr ess)

I F NOT BI T(Status_byte, 5) THEN
PRI NT "SRQ for unknown reason. Status Byte = "; Status_byte
STOP

END I F

Tell Test Set where to pass control back to
QUTPUT | nst _address; "*PCB"; Int_cntrl _addrs
!

| Put Test Set in LOCAL node so front panel keys function
LOCAL | nst _address
|

PASS CONTROL |nst_address
!

ENABLE | NTR I nternal _gpi b; 2
|

SUBEND
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The following IBASIC program would be loaded off the Memory Card and run in the Test Set:

10 COM / Gpi b_nanes/ | NTEGER | nternal _gpi b, External _gpib
20 COM /Cntrl _names/ 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 _gpi b=800

70 Ext er nal _gpi b=700

80 Ext _cntrl _addrs=21

90 Int_cntrl_addrs=14

100 Printer _addrs=1

110 Pw _supl y_addrs=26

120 !

130 QUTPUT | nt ernal _gpi 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 _gpib;"" !'lf QUTPUT successful then Active Controller
230 I'If 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 CONTRCOL BACK"

290 IControl is passed back autonmtically when the program stops
300 IControl is passed back to address specified by *PCB conmand
310 Dl 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_agai n

390 ELSE

400 PRI NT "ERROR ="; ERRN

410 STOP

420 END I F

430 !

440 END

450 !

460 SUB Start_program

470 !

480 COM / Gpi b_names/ | NTEGER | nternal _gpi b, External _gpib
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 POAER SUPPLY"

540 QUTPUT Ext ernal _gpi b+Pw _suply_addrs; "I MAX 8; | SET 5"
550 QUTPUT Ext ernal _gpi b+Pw _suply_addrs; " VMAX 15; VSET 13. 2"
560 !

570 PRI NT " SETTI NG UP | NTERNAL | NSTRUVENTS"

580 QUTPUT I nt ernal _gpi b; "RFG FREQ 850. 030 MHz; AMPL -40 dBnt
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590 OUTPUT I nternal _gpib;"AFGL: FREQ 3 KHZ; DEST ' FM ; FM 3 KHzZ"

600 QUTPUT | nt ernal _gpi b; " DI SP TX; MEAS: RFR: PO/NP"

610 ENTER | nt ernal _gpi b; Meas_power

620 !

630 QUTPUT Ext ernal _gpi b+Printer_addrs;"Measured power = "; Meas_power
640 !

650 QUTPUT Ext ernal _gpi b+Pw _suply_addrs; " VSET 0"

660 !

670  SUBEND
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Chapter 4, Status Reporting

This chapter provides an overview of the status reporting structure used in the Test
Set. Methods for using status register bits and bit definitions are also found here.

e "StatusReporting" on page 101

* "GPIB Status Register Groups' on page 108

e "Using Service Request (SRQ) Interrupts' on page 217
e "Setting up an SRQ Interrupt” on page 218
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Status Reporting

This section describes the status reporting structure used in the Test Set. The
structure is based on the IEEE 488.1-1987 and 488.2-1987 Standards and the
Standard Commands for Programmable Instruments (SCPI) Version 1994.0.

For a full listing of command mnemonics, refer to the “Stagysitax in GPIB
Command Syntax chapter of tAgilent Technologies E8285A Condensed
Programming Reference Guide.

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.

Status Register M odel

This section explains how the status registers are structured in the Test Set. The
generalized status register group model shown on the previous page consists of a
Condition Register, Transition Filters, an Event Register, an Enable Register, and
a Summary Message Bit.
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Summary Message

Figure8
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Condition Register

A condition is a Test Set state that is either TRUE or FALSE (an GPIB command
error has occurred or an GPIB command error has not occurred). Each bitin a

Condition Register is assigned to a particular Test Set state. A Condition Register
continuously monitors the hardware and firmware states assigned to it. Thereisno
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.

Some status register groups do not implement Condition registers for certain Test
Set conditions. In the tables labeled “Bit Definitions”, these conditions are
indicated by the word “NO” in the column labeled “Is Condition Register
Implemented?”.

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 a bit in the Condition register will be latched in the Event
Register if the corresponding bit in the positive transition filter is set to 1. A
positive transition of a bit in the Condition register wit be latched in the Event
Register if the corresponding bit in the positive transition filter is set to 0. A
negative transition of a bit in the Condition register will be latched in the Event
Register if the corresponding bit in the negative transition filter is setto 1. A
negative transition of a bit in the Condition register will 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 a bit in the Condition Register will be latched in
the Event Register if the corresponding bit in both transition filters is set to 1. No
transitions (PTR or NTR) of a bit in the Condition Register will be latched in the
Event Register if the corresponding bit in both transition filters is set to 0.

Transition Filters are read-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).
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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 corresponds to a

bit in the Condition Register, or if there is no Condition Register/Transition Filter
combination, each bit corresponds to a specific condition in the Test Set. Bitsin

the Event Register are latched, and, once set, they remain set until cleared by a

guery 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 M essage 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 Queue M odel

This section explains how status queues are structured in the Test Set. The
generalized status queue model showninfigure 9 isthe basis upon which al 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 0, 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.

cha4drw04.drw

Queue

Summary Message Bit

Queue Empty ="p"
Queue Not - Empty = "1"

Figure9 Status Data Structure - Queue M ode
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Status Register Programming Consider ations

When performing certain tasks, such as making a call, program flow can be
controlled by the status register group bits. Generally, there are two approaches to
using status register group bits, Polling, and Service Requests. The choice of
which technique to use, polling or service request, will depend upon the needs of
the particular application.

Advantages/Disadvantages of Polling

Polling has the advantage that the control program can react quicker to the change
in state since it (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 Pracessing Subsystem from properly interfacing with the mobile station.

The Test Set has a multi-tasking architecture wherein multiple processes execute
on apriority driven and an event driven basis. One of the highest priority
processes is the process that services the GPIB.

If acontrol program constantly polls the status registers to determine when a
particular stateistrue, that state may never go to the true state because the Test Set
is constantly being interrupted by the GPIB service process.

Therefore, care must be exercised when using the polling technique to alow
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 GPIB and consequently polling would be the only
technique available to the programmer. When using a polling technique be sure to
include adelay in the polling loop. Refer to line 60 in the following example.
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HP® BASIC Example of Polling

10 PRINT “PRESS CONTINUE WHEN THE MOBILE STATION IS IN IDLE STATE”

15 OUTPUT 714;"*CLS” IClears contents of event registers

20 PAUSE

30 OUTPUT 714;"CDMA:MOB:REG” !Attempts to register mobile station

40 DISP “Registering mobile station”

50 REPEAT

60 WAIT .1 !Allows the Test Set to perform processes other than processing GPIB commands
70 OUTPUT 714;"STAT:CDMA:EVEN?" IQueries the CDMA Event register

80 ENTER 714;Cdma_event_reg

90 UNTIL BIT(Cdma_event_reg,11) |Exits loop when Mobile Station Registered bit goes true
100 PRINT “MOBILE STATION HAS REGISTERED”

110 END

Advantages/Disadvantages of Using Service Request

The service request feature of the GPIB 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 GPIB.

The service request feature of the GPIB has the disadvantage that it takes more

code to implement within the control program. The consequence of whichisa

dlight reduction in the overall throughput of the control program since more code

must be executed to accomplish the same task. For an example of using the

service request feature, refer to “Controlling Program Flchidpter in the
E8285A Application Guide.
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GPIB Status Register Groups
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Calibrating Status Register Group

The Calibrating Status Register Group contains information about events
associated with calibrating CDMA measurements. This register group uses 16-bit
registers and includes a Condition Register, Transition Filters, an Event Register,
an Enable Register, and a Summary Message. p.

The Calibrating Register Group SMB must be enabled in the Operation Status
Register Group before any of the following events or conditions can be reported
through the Status Byte Register.

Figure 11 on page 110 shows the structure and STATus commands for the
Calibrating Status Register Group.

Table 5 on page 116 details the Calibrating Status Register Group Condition
Register bit assignments.
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— :STATus:OPERation:CALibrating: CONDition ?

2?2
:PTRansition _

:NTRansition ?
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:STATuUs:OPER:CAL: ENABIe

— :STATus:OPERation: CALibrating <integer>
<integer>

:STATus: OPERation: CALibrating: EVENt ?

?
<integer>

Summary
Message
Bit

(to bit O of
Operation Status
Register Group)
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Figure 1l Calibrating Status Register Group
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Table4 Calibrating Status Register Group Condition Register Bit Assignments
IsCondition
Bit Number Register Condition Comment
Implemented?
15 Not Used (Always 0) Defined by SCPI Version 1994.0
14 Unused in the Test Set
13 Unused in the Test Set
12 Unused in the Test Set
11 Unused in the Test Set
10 Unused in the Test Set
9 Unused in the Test Set
8 Unused in the Test Set
7 Unused in the Test Set
6 Unused in the Test Set
5 Unused in the Test Set
4 Unused in the Test Set
3 Unused in the Test Set
2 NO? CDMA Baseband calibration Calibrating CDMA Baseband Physical
Channels
1 NO? Channel power calibration Calibrating Channel Power
measurement.
0 NO? Digital power zeroing Average power measurements zeroed

a. Although a Condition register isimplemented, the Test Set will not parse out or execute GPIB com-
mands while this operation is taking place. Consequently, a query of the Condition register will not be

executed until after the calibration attempt has completed, and will never indicate a “true” condition.
Always query the Event register, and when the calibration attempt has completed an Event register query
result will be returned and will show which bit was latched by the initiation of a calibration attempt.
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Accessing the Calibrating 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 Calibrating Status Register Group’s registers.

Reading the Condition Register

Syntax
STATus: OPERat i on: CALi brati ng: CONDi ti on?

Example

CQUTPUT 714; " STAT: OPERat i on: CALi br ati ng: COND?"
ENTER 714; Regi ster _val ue

Reading the Transition Filters

Syntax
STATus: OPERat i on: CALi brati ng: PTRansi ti on?

STATus: OPERat i on: CALi brati ng: NTRansi ti on?
Example

QUTPUT 714; " STAT: OPERat i on: CALi brati ng: PTR?"
ENTER 714; Regi st er _val ue

Writing the Transition Filters

Syntax

STATus: OPERat i on: CALi brati ng: PTRansi ti on <i nteger>
STATus: OPERat i on: CALi brati ng: NTRansi ti on <i nteger>

Example

QUTPUT 714; " STAT: OPERat i on: CALi brati ng: PTR 256"
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Reading the Event Register

Syntax
STATus: OPERat i on: CALi brati ng: EVENt ?

Example

CQUTPUT 714; " STAT: OPERat i on: CALi br ati ng: 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: OPERat i on: CALi br ati ng: ENABI e?

Example

QUTPUT 714; " STAT: OPERat i on: CALi br ati ng: ENAB?"
ENTER 714; Regi st er _val ue

Writing the Enable Register

Syntax
STATus: OPERat i on: CALi brati ng: ENABI e <i nteger>

Example
QUTPUT 714; " STAT: OPERat i on: CALi br ati ng: 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.

The Status Byte Register summary message associated with the Calibration Status
Register Group is bit three. The Calibration Register Group SMB must be enabled
in the Questionable Data/Signal Status Register Group before any of the following
events or conditions can be reported through the Status Byte Register.

Figure 12 on page 115 shows the structure and STATus commands for the
Calibration Status Register Group.

Table 5 on page 116 details the Calibration Status Register Group Condition
Register bit assignments.
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— :STATus: CALibration: CONDition ?
2

:PTRansition <integer>

— :STATus: CALibration n
:NTRansition .
<integer>

:STATus: CALibration: EVENt ?

<integer>

2
|— :STATus: CALibration: ENABIle

Summary Message Bit
F——

(to bit 8 of Questionable
9 > Data/Signal Register Grou
Condition Register

Logical OR

10 >

11 >

12

13 >

14 >

15 > chadrwil.drw
Figure 12 Calibration Status Register Group
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Accessing the Calibration Status Register Group Registers

Table5 Calibration Status Register Group Bit Assignments
Bit IsCon_dition N
Number Register Condition/Event Comment
Implemented?
15 Not Used (Always 0) Defined by SCPI Version 1994.0
14 Unused in the Test Set
13 Unused in the Test Set
12 Unused in the Test Set
11 Unused in the Test Set
10 Unused in the Test Set
9 Unused in the Test Set
8 NO PCB Calibration Failed
7 NO CDMA Channel Power Port Error
6 NO CDMA Channel Power Calibration Failure
5 NO CDMA Digital Power Zero Failure An attempt to zero the CDMA
Average Power measurement
failed.
4 NO TX Power Auto-Zero Failure
3 YES Voltmeter Self-Calibration Failure
2 YES Counter Self-Calibration Failure
1 YES Sampler Self-Calibration Failure
0 YES Spectrum Analyzer Self-Calibration Failure
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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 registers.

Reading the Condition Register

Syntax
STATus: CALi brati on: CONDi ti on?

Example

OUTPUT 714;"STAT:CAL:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:CALibration:PTRansition?

STATus:CALibration:NTRansition?
Example

OUTPUT 714;"STAT.CAL:PTR?”
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:CALibration:PTRansition <integer>
STATus:CALibration:NTRansition <integer>

Example

OUTPUT 714,"STAT:CAL:PTR 256"
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Reading the Event Register

Syntax
STATus: CALi brati on: EVEN ?

Example

OUTPUT 714;"STAT:.CAL:EVEN?”"
ENTER 714;Register_value

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:CALibration:ENABIle?

Example

OUTPUT 714;"STAT.CAL:ENAB?”
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:CALibration:ENABIle <integer>

Example
OUTPUT 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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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 Bit.

Figure12 shows the structure and STATus commands for the Call Processing
Status Register Group.

Refer to the' Status Register Structure Overview" on page 101 for a discussion of
status register operation.

Table 5 details the Call Processing Status Register Group’s Condition Register bit
assignments.
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— :STATus: CALLProc: CONDition ?

— :STATus: CALLProc

?
:PTRansition <integer>

. ?
:NTRansition .
<integer>

:STATus: CALLProc : EVENt ?

’— :STATus: CALLProc : ENABIle

oy
-

!

Logical OR

?
<integer>

Summary Message Bit
——

(to bit 9 of Operation
Status Register Group
Condition Register

Condition Transition Event Enable chadrwl8.ds¢
Register Filter Registers Register Register

Figure 13 Calibration Status Register Group
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Table 6 Call Processing Status Register Group, Condition Register Bit Assignments
Bit Is Condition
Register Condition Comment
Number
Implemented?

15 Not Used (Always 0) Defined by SCPI Version 1994.0

14 Unused in the Test Set

13 Unused in the Test Set

12 Unused in the Test Set

11 Unused in the Test Set

10 Unused in the Test Set

9 Unused in the Test Set

8 Unused in the Test Set

7 Unused in the Test Set

6 YES Mobile station ringing. Bit state goestrue (1) after abase
station originated call is attempted
and the call processing state has
progressed past Access. Answering
the call from the mobile station
causes the bit state to go false (0).

5 YES Call Processing Connect State Bit state mirrors the condition of the
Connected annunciator on the CRT
display (1=ON, 0=0OFF)

4 YES Call Processing Access State Bit state mirrors the condition of the
Access annunciator on the CRT
display (1=ON, 0=0OFF)

3 YES Call Processing Page State Bit state mirrors the condition of the
Page annunciator on the CRT display
(1=ON, 0=OFF)

2 YES Call Processing Authentication State Call processing is authenticating

1 YES Call Processing Registration State bit state mirrors the condition of the

Register annunciator on the CRT
display (1=ON, 0=OFF)

121




Chapter 4, Status Reporting
GPIB Status Register Groups

Table 6 Call Processing Status Register Group, Condition Register Bit Assignments (Continued)
Bit I's Condition
Number Register Condition Comment

Implemented?

0 YES Call Processing Active State bit state mirrors the condition of the
Active annunciator on the CRT
display (1=ON, 0=0OFF)

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

QUTPUT 714; " STAT: CALLP: COND?"
ENTER 714; Regi ster_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 ster_val ue

Writing the Transition Filters

Syntax

STATus: CALLProc: PTRansi ti on <integer>
STATus: CALLProc: NTRansi ti on <i nteger>

Example

OQUTPUT 714; " STAT: CALLP: PTR 256"
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Reading the Event Register

Syntax
STATus: CALLProc: EVENt ?

Example

QUTPUT 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 st er _val ue

Writing the Enable Register

Syntax
STATus: CALLProc: ENABI e <i nt eger >

Example
QUTPUT 714; " STAT: CALLP: ENAB 256"
Clearing the Enable Register

The ENABLE register is cleared by writing to it with an integer value of zero.

123



Chapter 4, Status Reporting
GPIB Status Register Groups

CDMA Status Register Group

The CDMA Status Register Group contains information about various signaling
events.

The CDMA Status Register SMB must be enabled in the Operation Status

Register Group before any of the following events or conditions can be reported
through the Status Byte Register.

Figure 16 shows the structure and STATus commands for the CDMA Status
Register Group.

Table 9 shows the CDMA Status Register Group bit assignments.
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Figure 14 CDMA Status Register Group
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Table7 CDMA Status Register Group Bit Assignments
Is Condition
Bit Number Register Condition/Event Comment
Implemented?

15 Not Used (Always 0) Defined by SCPI Version 1994.0

14 YES CDMA Power Control Ramping

13 NO MS Reported FER Received This event register bit will be setto a
logic 1 when the MSUT reports FER.
MS reported FER isinfluenced by the
MS FER Report Interval fields.

12 NO Pilot Strength Message Received | This event register bit will be set to a
logic 1 when the Test Set receivesa
Pilot Strength message from the M SUT.
Each Pilot Strength message will
update the CDMA Mobile Reporting
table, which displays the Status, PN
Offset, Strength, and Keep bit for
CDMA pilot signals.

11 NO CDMA Mobile Registered This event register bit will be setto a
logic 1 when the front panel display
annunciator “Registering” goes out,
indicating the mobile station has
registered.

10 NO CDMA FER Test Passed

9 NO CDMA FER Test Failed

8 NO CDMA FER Test Max Frames

7 YES CDMA Service Option 2

6 YES CDMA Hard Handoff

5 YES CDMA Softer Handoff

4 YES CDMA Call Alert The Alerting Condition Register bit wil
be set to logic 1 while the MSUT is
ringing. This only occurs during a
Service Option 1 call from the Test Set
(MSUT terminated).
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Table7 CDMA Status Register Group Bit Assignments (Continued)
I's Condition
Bit Number Register Condition/Event Comment

Implemented?

3 YES CDMA Call Connected The “Connected” Condition Register
bit will be set to a logic 1 when a call is
connected. See the Connected
(annunciator) field description in the
E8285A Reference Guide.

2 YES CDMA Cell Transmitting The “Transmitting” Condition Register
bit will be set to a logic 1 when the Tes
Set is in CDMA mode. SEeCDMA
and Analog Modes" on page 21.

1 YES CDMA Page Sent The “Page Sent” Condition Register bit
will be set to a logic 1 when the Call
key is pressed or the corresponding
GPIB command is sent. This Condition
bit will remain 1 until the current call o
call attempt has ended. See the Page
Sent (annunciator) field description in
the E8285A Reference Guide.

0 YES Access Probe Received The “Access Probe” Condition Register
bit will be set to a logic 1 when a
mobile station sends an access probe
sequence to the Test Set.. This Cond
tion bit will remain 1 until the current
call or call attempt has ended. See th
Access Probe (annunciator) field
description in thédP E8285A

Reference Guide.

1)
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Accessing the CDMA Status Register Group 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 CDMA Status Register Group registers.

Reading the Condition Register

Syntax
STATus: CDVA: CONDi ti on?

Example

OUTPUT 714;"STAT:CDMA:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:CDMA:PTRansition?

STATus:CDMA:NTRansition?
Example

OUTPUT 714;"STAT.CDMA:PTR?"
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:CDMA:PTRansition <integer>
STATus:CDMA:NTRansition <integer>
Example

OUTPUT 714,"STAT:CDMA:PTR 256"
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Reading the Event Register

Syntax
STATus: CDVA: EVENt ?

Example

OUTPUT 714;"STAT.CDMA:EVEN?”"
ENTER 714;Register_value

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:CDMA:ENABIle?

Example

OUTPUT 714;"STAT.CDMA:ENAB?”
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:CDMA:ENABIe <integer>

Example
OUTPUT 714;"STAT:CDMA: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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CDMA Authentication Status Register Group

The CDMA Authentication Status Register Group contains information about the
status of authentication tests.

Figure 15 shows the structure and STATus commands for the CDMA
Authentication Status Register Group.

Table 8 shows the CDMA Authentication Status Register Group bit assignments.
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Figure 15 CDMA Authentication Status Register Group
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Table 8 CDMA Authentication Status Register Group Bit Assignments
Is Condition
Bit Number Register Condition/Event Comment
Implemented?
15 Not Used (Always 0) Defined by SCPI Version 1994.0
14 NO Count Res. Included
13 Unused in the Test Set
12 NO Data Burst Message Received
11 NO SSD Update Received
10 NO Unique Challenge Received
9 NO Origination Received
8 NO Page Received
7 NO Registration Received
6 Unused in the Test Set
5 Unused in the Test Set
4 Unused in the Test Set
3 YES SSD _A=0
2 YES Unique Challenge in Progress
1 YES SSD Update in Progress
0 YES Authentication in Progress
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Accessing the CDM A Authentication Status Register Group 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 CDMA Authentication Status Register Group registers.

Reading the Condition Register

Syntax
STATus: CAUT: CONDi ti on?

Example

OUTPUT 714;"STAT:CAUT:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:CAUT:PTRansition?

STATus:CAUT:NTRansition?
Example

OUTPUT 714;"STAT.CAUT:PTR?”
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:CAUT:PTRansition <integer>
STATus:CAUT:NTRansition <integer>

Example

OUTPUT 714,"STAT:CAUT:PTR 1"
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Reading the Event Register

Syntax
STATus: CAUT: EVENt ?

Example

OUTPUT 714;"STAT.CAUT.:EVEN?”
ENTER 714;Register_value

Clearing the Event Register

The EVENT register is cleared whenever it is queried or whenever the Common
Command *CLSis sent to the Test Set.

Reading the Enable Register

Syntax
STATus:CAUT:ENABIle?

Example

OUTPUT 714;"STAT.CAUT:ENAB?”
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:CAUT:ENABIe <integer>

Example
OUTPUT 714;"STAT:CAUT: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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CDMA SM S Status Register Group

The CDMA Status Register Group reports the status of SM S (Short Message
Service) operations.

Figure 16 showsthe structure and STATus commands for the CDMA SMS Status
Register Group.

Table 9 shows the CDMA Status Register Group bit assignments.
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Figure 16 CDMA SMS Status Register Group
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Table9 CDMA SM S Status Register Group Bit Assignments
Is Condition
Bit Number Register Condition/Event Comment
Implemented?
15 Not Used (Always 0) Defined by SCPI Version 1994.0
14 Unused in the Test Set
13 Unused in the Test Set
12 Unused in the Test Set
1 Unused in the Test Set
10 Unused in the Test Set
9 Unused in the Test Set
8 Unused in the Test Set
7 Unused in the Test Set
6 Unused in the Test Set
5 Unused in the Test Set
4 Unused in the Test Set
3 Unused in the Test Set
2 NO SMS Origination Received
1 NO CDMA SMS Acknowledge The mobile station acknowledged
Received receiving an SM S message
0 YES SMS Register An SM S message was sent and the Test

Set iswaiting for SM'S message
acknowledgement.
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Accessing the CDMA SM S Status Register Group 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 CDMA SMS Status Register Group registers.

Reading the Condition Register

Syntax
STATus: CSMs: CONDi ti on?

Example

OUTPUT 714;"STAT:CSMS:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:CSMS:PTRansition?

STATus:CSMS:NTRansition?
Example

OUTPUT 714;"STAT.CSMS.PTR?”
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:CSMS:PTRansition <integer>
STATus:CSMS:NTRansition <integer>
Example

OUTPUT 714,"STAT:CSMS:PTR 1"
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Reading the Event Register

Syntax
STATus: CSMS: EVENt ?

Example

OUTPUT 714;"STAT.CSMS:EVEN?”"
ENTER 714;Register_value

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:CSMS:ENABIe?

Example

OUTPUT 714;"STAT.CSMS:ENAB?”
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:CSMS:ENABIe <integer>

Example
OUTPUT 714;"STAT:CSMS: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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CDMA _1 Status Register Group

The CDMA_1 Status Register Group provides a path for summary messages to
the Hardware #1 Register Group at bit 2.

Figure 17 shows the structure and STATus commands for the CDMA_1 Status
Register Group.

Table 10 showsthe CDMA _1 Status Register Group bit assignments.
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— :STATus: CDMA1: CONDition ?

?
:PTRansition _;
— :STATus: CDMA1 <integer>

2
:NTRansition .
<integer>

:STATus: CDMAL: EVENt ?

?

:STATus: CDMA1L: ENABIle

<integer>

Summary
Message
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(to bit 2 of
Hardware
Status
Register
Group #1)

Condition Transition Event Enable cdmalsr.ds4
Register Filter Registers Register Register

Figure 17 CDMA_1 Status Register Group
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Table 10 CDMA_1 Status Register Group Bit Assignments
Is Condition
Bit Number Register Condition/Event Comment
Implemented?
15 Not Used (Always 0) Defined by SCPI Version 1994.0
14 Unused in the Test Set
13 Unused in the Test Set
12 Unused in the Test Set
1 Unused in the Test Set
10 Unused in the Test Set
9 Unused in the Test Set
8 Unused in the Test Set
7 Unused in the Test Set
6 Unused in the Test Set
5 Unused in the Test Set
4 Unused in the Test Set
3 YES CDMA Minimizer Error
2 YES Miscellaneous DSP Error
1 YES CDMA Caorrelation Error
0 YES CDMA ADC Overdrive Error
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Accessing the CDMA_1 Status Register Group 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 CDMA _1 Status Register Group registers.

Reading the Condition Register

Syntax
STATus: CDVMAL: CONDi ti on?

Example

OUTPUT 714;"STAT:CDMA1:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:CDMA1:PTRansition?

STATus:CDMA1:NTRansition?
Example

OUTPUT 714;"STAT.CDMA1:PTR?"
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:CDMAL1:PTRansition <integer>
STATus:CDMAL:NTRansition <integer>

Example

OUTPUT 714,"STAT:CDMA1:PTR 1”
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Reading the Event Register

Syntax
STATus: CDVAL: EVEN ?

Example

OUTPUT 714;"STAT.CDMA1:EVEN?”"
ENTER 714;Register_value

Clearing the Event Register

The EVENT register is cleared whenever it is queried or whenever the Common
Command *CLSis sent to the Test Set.

Reading the Enable Register

Syntax
STATus:CDMAL1:ENABIe?

Example

OUTPUT 714;"STAT.CDMA1:ENAB?”
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:CDMAL1:ENABIe <integer>

Example
OUTPUT 714;"STAT:CDMAL1: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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CDMA _2 Status Register Group

The CDMA_2 Status Register Group provides a path for summary messages to
the Operation Status Register.

Figure 18 shows the structure and STATus commands for the CDMA_2 Status
Register Group.

Table 11 showsthe CDMA _2 Status Register Group bit assignments.
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Table 11 CDMA_2 Status Register Group Bit Assignments
Bit I's Condition
Register Condition/Event Comment
Number
Implemented?
15 Not Used (Always 0) Defined by SCPI
Version 1994.0
14 Unused in the Test Set
13 Unused in the Test Set
12 Unused in the Test Set
11 Unused in the Test Set
10 Unused in the Test Set
9 Unused in the Test Set
8 Unused in the Test Set
7 NO Even Second Clock Tick Event bit is set each even
(2) second clock tick.
6 Unused in the Test Set
5 Gated Power Measurement Test Passed
4 Gated Power Measurement Test Failed
3 CDMA Open Loop Time Response Register Group
SMB
2 YES Power Control Step Size Pending State
1 YES CDMA Authentication Status Register Group SMB
0 YES CDMA SMS Status Register Group SMB
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Accessing the CDMA_2 Status Register Group 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 CDMA _2 Status Register Group registers.

Reading the Condition Register

Syntax
STATus: CDMA2: CONDi ti on?

Example

OUTPUT 714;"STAT:CDMA2:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:CDMAZ2:PTRansition?

STATus:CDMA2:NTRansition?
Example

OUTPUT 714;"STAT.CDMA2:PTR?"
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:CDMA2:PTRansition <integer>
STATus:CDMA2:NTRansition <integer>
Example

OUTPUT 714,"STAT:CDMA2:PTR 1”
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Reading the Event Register

Syntax
STATus: CDVA2: EVENt ?

Example

OUTPUT 714;"STAT.CDMA2:EVEN?”"
ENTER 714;Register_value

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:CDMA2:ENABIe?

Example

OUTPUT 714;"STAT.CDMA2:ENAB?”
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:CDMAZ2:ENABIe <integer>

Example
OUTPUT 714;"STAT:CDMA2: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, and the summary message bits for the Serial 1 and Serial 2 Status
Register Groups.

The Status Byte Register summary message associated with the Communicate
Status Register Group is bit zero. The Communicate Status Register Group SMB
must be enabled in the Hardwarel Status Register Group before any of the
following events or conditions can be reported through the Status Byte Register.

Figure19 shows the structure and STATus commands for the Communicate Status
Register Group.

Table 12 shows the Communicate Status Register Group Condition Register bit
assignments.
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Table 12 Communicate Status Register Group Bit Assignments
I's Condition
Bit Number Register Condition/Event Comment
Implemented?

15 Not Used (Always 0) Defined by SCPI Version 1994.0

14 Unused in the Test Set

13 Unused in the Test Set

12 Unused in the Test Set

1 Unused in the Test Set

10 Unused in the Test Set

9 YES Serial 1 Status Register
Group SMB

8 YES Serial 2 Status Register
Group SMB

7 Unused in the Test Set

6 Unused in the Test Set

5 Unused in the Test Set

4 Unused in the Test Set

3 Unused in the Test Set

2 Unused in the Test Set

1 YES TX DSP Communication Not used. Hardware not present in
Failure the E8285.

0 YES RX DSP Communication Not used. Hardware not present in
Failure the E8285.
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Accessing the Communicate Status Register Group 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 registers.

Reading the Condition Register

Syntax
STATus: COVMuni cat e: CONDi ti on?

Example

OUTPUT 714;"STAT:COMM:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:COMMunicate:PTRansition?

STATus:COMMunicate:NTRansition?
Example

OUTPUT 714;"STAT.COMM:PTR?"
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:COMMunicate:PTRansition <integer>
STATus:COMMunicate:NTRansition <integer>

Example

OUTPUT 714,"STAT:COMM:PTR 256"
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Reading the Event Register

Syntax
STATus: COVMuni cat e: EVENt ?

Example

OUTPUT 714;"STAT:COMM:EVEN?"
ENTER 714;Register_value

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:COMMunicate:ENABIle?

Example

OUTPUT 714;"STAT.COMM:ENAB?”
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:COMMunicate:ENABIe <integer>

Example
OUTPUT 714;"STAT:COMM: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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The Error Message Queue Group is an implementation of the status queue model
described in " Status Queue M odel" on page 105. The Error Message Queue Group
isafirst-in, first-out (FIFO) queue that holds up to 20 messages. The Error
Message Queue Group includes a FIFO queue but no Message Available (MAV)

Summary Message.

Figure 20 shows the structure of the Error M essage Queue Group.

SYSTem: ERRor?

chddrw09.drw

Last Message

Last Message Entered
to be Read

Next Message Entered

First Message
to be Read

First Message Entered

Error Message Queue

Figure 20 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 acomma 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 a string variable.

Reading the Error Message Queue

Syntax
SYSTem ERRor ?

Example

QUTPUT 714; " SYST: ERR?"
ENTER 714; Error _num Error _nsg$

Example IBASIC program

10 | NTEGER Error_num

20 DIM Error_nsg$ [ 255]

30 QUTPUT 714; " SYST: ERR?"

40 ENTER 714; Error _num Error _msg$
50 PRINT Error_num Error_nsg$

60 END

Exanpl e response
-113 “Undefined header”
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Hardware 1 Status Register Group

The Hardware 1 Status Register Group contains information about the Test Set’s
hardware, and the SMB for the Communicate Status Register Group.

The Status Byte Register summary message associated with the Hardware 1
Status Register Group is bit zero.

Figure21 shows the structure and STATus commands for the Hardware 1 Status
Register Group.

Table 13 shows the Hardware 1 Status Register Group Condition Register bit
assignments.
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— :STATus: HARDwarel: CONDition ?
s

:PTRansition <integer>

— :STATus: HARDwarel

. ]
:NTRansition " .
<integer>
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?
I— :STATus: HARDwarel: ENABIle <integer>
o >
1 >
s >
3 -
4 -
s -
6 ™ o )
e) Summary Message Bit
! Tl B b—
L
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13 >
14 >
15 e ch4drw13.drw
Condition Transition Event Enable
Register Filter Registers Register Register
Figure21 Hardware 1 Status Register Group
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Table 13 Hardware 1 Status Register Group Bit Assignments
Bit Is Condition
Register Condition/Event Comment
Number
Implemented?
15 Unused in the Test Set Defined by SCPI Version 1994.0
14 NO Radio Interface Board Not used. Hardware not present in the
interrupt 2 tripped E8285.
NO Radio Interface Board Not used. Hardware not present in the
interrupt 1 tripped E8285.
12 YES Signaling Decoder
M easurement Results
Available
11 YES Signaling Decoder Input Level
Too Low
10 YES Signaling Decoder is
Measuring
9 YES Signaling Decoder is Armed
8 YES Signaling Encoder Sending If the Signaling Mode selected has two
Auxiliary Information information fields, such asthe AMPS Filler
and Message fields, and both fields are
being sent, this bit will be set.
7 YES Signaling Encoder Sending If the Signaling M ode selected 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 AMPS Filler and Message
fields, and only one field is being sent, this
bit will be set high.This bit is not active if
the Signaling Encoder Mode is set to
Function Generator
6 YES Communicate Status Register
Group SMB
5 NO Measurement Limits exceeded | This bit is set high if the measurement’s

high or low limit is exceeded
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Table 13 Hardware 1 Status Register Group Bit Assignments (Continued)
Bit Is Condition
Register Condition/Event Comment
Number
Implemented?

4 YES Power-up Self Test Failed

3 YES Overpower Protection Tripped

2 YES CDMA _1 Status Register

Group SMB
1 YES External Mike Keyed Not used. Hardware not present in the
E8285.

0 YES Battery Voltage Low
Accessing the Har dwar e Status Register #1 Group 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 registers.
Reading the Condition Register
Syntax
STATus: HARDwar el: CONDi ti on?
Example
OUTPUT 714;"STAT:HARD1:COND?”
ENTER 714;Register_value
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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;Register_value

Writing the Transition Filters

Syntax

STATus:HARDwarel:PTRansition <integer>
STATus:HARDwarel:NTRansition <integer>
Example

OUTPUT 714;"STAT:HARD1:PTR 256"

Chapter 4, Status Reporting
GPIB Status Register Groups
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Reading the Event Register

Syntax
STATus: HARDwar el: EVENt ?

Example

OUTPUT 714;"STAT:HARD1:EVEN?"
ENTER 714;Register_value

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:HARDwarel:ENABIle?

Example

OUTPUT 714;"STAT:HARD1.:ENAB?”"
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:HARDwarel:ENABIe <integer>

Example
OUTPUT 714;"STAT:HARD1: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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Hardware 2 Status Register Group

The Hardware Status Register #2 Group contains information about the Test Set’s
hardware.

The Status Byte Register summary message associated with the Hardware 2
Status Register Group is bit one.

Figure22 shows the structure and STATus commands for the Hardware 2 Status
Register Group.

Table 14 shows the Hardware 2 Status Register Group Condition Register bit
assignments.

163



Chapter 4, Status Reporting
GPIB Status Register Groups

— STATus: HARDware2: CONDition ?

:PTRansition
— :STATus: HARDware2
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<integer>

2
:NTRansition °
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5
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Figure 22 Hardware 2 Status Register Group
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Table 14 Hardware 2 Status Register Group Bit Assignments
Bit IsCoqdition N
Register Condition/Event Comment
Number Implemented?

15 Not Used (Always 0) Defined by SCPI Version 1994.0

14 YES Pending DSP Measurement Interval

13 Unused in the Test Set

12 YES Reference Out-of-Lock

11 YES Pending ACP Bandwidth Inconsistent ACP Channel
Bandwidth and Resolution
Bandwidth

10 YES Pending ACP Frequency ACP Channel Bandwidth or Channel
Offset Too Wide

9 YES Pending Variable Frequency Notch AFGenl Frequency Exceeds Variable

Frequency Frequency Notch Filter Range

8 YES Voltage Out-of-Range Requested Audio Voltage Too Large
for AFGen2

7 YES FM Out of Band Requested FM Deviation Too Large
for RF Generator Frequency

6 YES Simultaneous AM/FM Simultaneous AM and FM
Modulation not allowed.

5 YES Audio Ranging Error Audio Input Level Autoranging Error

4 YES Range Down Set RF Input Level Autoranging Error

3 YES Range Up Set RF Input Frequency Autotuning
Error

2 YES Pending RF Frequency RF Gen/RF Anal/RF Offset
frequency combination not possible.
(RF GenTune Freq) - (RF Anal Tune
Freq) not equal to (RF Offset Freq)

1 YES Pending RF Source Level RF generator amplitude level too
high for selected output port

0 YES Pending RF Analyzer Level Spectrum analyzer reference level

too high or low for selected input
port
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Accessing the Har dwar e Status Register #2 Group 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 2 Status Register Group registers.

Reading the Condition Register

Syntax
STATus: HARDwar e2: CONDi ti on?

Example

OUTPUT 714;"STAT:HARD2:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:HARDware2:PTRansition?

STATus:HARDware2:NTRansition?
Example

OUTPUT 714;"STAT:HARD2:PTR?"
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:HARDware2:PTRansition <integer>
STATus:HARDware2:NTRansition <integer>

Example

OUTPUT 714,"STAT:HARD2:PTR 256"
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Reading the Event Register

Syntax
STATus: HARDwar e2: EVENt ?

Example

OUTPUT 714;"STAT:HARD2:EVEN?”"
ENTER 714;Register_value

Clearing the Event Register

Chapter 4, Status Reporting
GPIB Status Register Groups

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:HARDware2:ENABIle?

Example

OUTPUT 714;"STAT:HARD2:ENAB?”
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:HARDware2:ENABIe <integer>

Example

OUTPUT 714,"STAT:HARDZ2: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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Measuring Status Register Group

The Measuring Status Register Group contains information about measurements
performed by the Test Set.

The Status Byte Register summary message associated with the Measuring Status
Register Group is hit seven. The Measuring Status Register SMB must be enabled
in the Operation Status Register Group before any of the events or conditions can
be reported through the Status Byte Register.

Figure 23 shows the structure and STATus commands for the Measuring Status
Register Group.

Table 15 shows the M easuring Status Register Group bit assignments.
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Figure 23 Measuring Status Register Group
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Table 15 Measuring Status Register Group Bit Assignments
Is Condition
Bit Number Register Condition/Event Comment
Implemented?
15 Not Used (Always 0) Defined by SCPI Version 1994.0
14 Unused in the Test Set
13 Unused in the Test Set
12 Unused in the Test Set
1 Unused in the Test Set
10 Unused in the Test Set
9 Unused in the Test Set
8 Unused in the Test Set
7 Unused in the Test Set
6 Unused in the Test Set
5 Unused in the Test Set
4 Unused in the Test Set
3 Unused in the Test Set
2 YES Gated Power Test Running
1 YES Open Loop Time Response Test
Running
0 YES FER Test Running
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Accessing the M easuring Status Register Group 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 Measuring Status Register Group registers.

Reading the Condition Register

Syntax
STATus: MEASur i ng: CONDi ti on?

Example

OUTPUT 714;"STAT:MEAS:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:MEASuring:PTRansition?

STATus:MEASuring:NTRansition?
Example

OUTPUT 714;"STAT:MEAS:PTR?”
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:MEASuring:PTRansition <integer>
STATus:MEASuring:NTRansition <integer>

Example

OUTPUT 714,"STAT:MEAS:PTR 256"
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Reading the Event Register Syntax
STATus: MEASur i ng: EVENt ?

Example

OUTPUT 714;"STAT:MEAS:EVEN?"
ENTER 714;Register_value

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:MEASuring:ENABIe?

Example

OUTPUT 714;"STAT:MEAS:ENAB?"
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:MEASuring:ENABIe <integer>

Example
OUTPUT 714;"STAT:MEAS: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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Open Loop Time Response Status Register Group

The Open Loop Time Response Status Register Group monitors conditions and
events related to the CDMA Open Loop Time Response measurement.

Figure 24 shows the structure and STATus commands for the Open Loop Time
Response Status Register Group.

Table 16 shows the Open Loop Time Response Status Register Group bit
assignments.
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Table 16 Open Loop Time Response Status Register Group Bit Assignments
Is Condition
Bit Number Register Condition/Event Comment
Implemented?
15 Not Used (Always 0) Defined by SCPI Version 1994.0
14 Unused in the Test Set
13 Unused in the Test Set
12 Unused in the Test Set
1 Unused in the Test Set
10 Unused in the Test Set
9 Unused in the Test Set
8 Unused in the Test Set
7 Unused in the Test Set
6 Unused in the Test Set
5 Unused in the Test Set
4 Unused in the Test Set
3 Unused in the Test Set
2 NO Open Loop Time Response Test
Failed
1 NO Open Loop Time Response Test
Passed
0 YES Open Loop Time Response Test
Running
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Accessing the Open Loop Time Response Status Register Group 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 OLTR Status Register Group registers.

Reading the Condition Register

Syntax
STATus: OLTR: CONDi ti on?

Example

OUTPUT 714;"STAT:OLTR:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:OLTR:PTRansition?

STATus:OLTR:NTRansition?
Example

OUTPUT 714;"STAT.OLTR:PTR?”"
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:OLTR:PTRansition <integer>
STATus:OLTR:NTRansition <integer>
Example

OUTPUT 714,"STAT:OLTR:PTR 2"

176

S:\agilent\e8285\USRGUIDE\BOOK\CHAPTERS\hpibstat.fo



Chapter 4, Status Reporting
GPIB Status Register Groups

Reading the Event Register Syntax
STATus: OLTR EVENt ?

Example

OUTPUT 714;"STAT.OLTR:EVEN?"
ENTER 714;Register_value

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:OLTR:ENABIle?

Example

OUTPUT 714;"STAT.OLTR:ENAB?”
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:OLTR:ENABIe <integer>

Example
OUTPUT 714;"STAT:OLTR: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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Operation Status Register Group

The Operation Status Register Group contains information about the state of the

measurement systems in the Test Set, and summary message bits (SMB'’s) for the
CDMA and Measuring Status Register Groups

The Status Byte Register summary message associated with the Operation Status
Register Group is bit seven.

Figure 25 shows the structure and STATus commands for the Operation Status
Register Group.

Table 15 shows the Operation Status Register Group bit assignments.
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Figure 25 Operation Status Register Group
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Table 17 Operation Status Register Group Bit Assignments
I's Condition
Nu?ritaer | mgzg;setnetred? Condition/Event Comment
15 Not Used (Always 0) Defined by SCPI Version 1994.0
14 YES IBASIC Program Running 1 =an|BASIC program is running on
the built-in IBASIC controller
13 Unused in the Test Set
12 YES External Timebasein Use
11 YES IBASIC Status Register Group SMB
10 YES CDMA _2 Status Register Group
SMB
9 YES Call Processing Status Register
Group SMB
8 YES CDMA Status Register Group SMB
7 Unused in the Test Set
6 Unused in the Test Set
5 Unused in the Test Set
4 YES Measuring Status Register Group
SMB
3 Unused in the Test Set
2 NO Ranging Error
1 Unused in the Test Set
0 YES Calibrating Status Register Group
SMB
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Accessing the Operation Status Register Group 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 registers.

Reading the Condition Register

Syntax
STATus: OPERat i on: CONDi ti on?

Example

OUTPUT 714;"STAT:OPER:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:OPERation:PTRansition?

STATus:OPERation:NTRansition?
Example

OUTPUT 714;"STAT.OPER:PTR?”
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:OPERation:PTRansition <integer>
STATus:OPERation:NTRansition <integer>

Example

OUTPUT 714,"STAT:OPER:PTR 256"
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Reading the Event Register

Syntax
STATus: OPERat i on: EVENt ?

Example

OUTPUT 714;"STAT:OPER:EVEN?”
ENTER 714;Register_value

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:OPERation:ENABIle?

Example

OUTPUT 714;"STAT.:OPER:ENAB?"
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:OPERation:ENABIe <integer>

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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The Output Queue Group is a specific implementation of the status queue model
described in " Status Queue Model" on page 105. When acommand is sent to the
Test Set that causes the Test Set to generate data, this datais buffered in the
Output Queue until it isread by the controller or the Output Queue Group is
cleared. The Output Queue Group includes a FIFO queue and a Message
Available (MAV) Summary Message.

Figure 26 shows the structure of the Output Queue Group.

ch4drw08.drw

Last Data Byte
to be Read

Last Data Byte Entered

Next Data Byte Entered

First Data Byte

First Data Byte Entered to be Read

Output Queue

Message Available ( MAV )
(to bit 4 of Status Byte Register)

Queue Empty ="@"
Queue Not - Empty = "1"

Figure 26 Output Queue Group
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Accessing the Output Queue

The availability of datafrom the Test Set is summarized in the MAV bit of the
Status Byte Register. The MAV message is TRUE, logic 1, when thereis datain
the Output Queue and FALSE, logic 0, when it is empty. The Output Queueis
read by sending a command, such as the HP® BASIC command ENTER, and
waiting (if necessary) for datato become available. After datais read, subsequent
bus messages will be processed.

Reading the Output Queue

Example

Enter 714; Qutput_data
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Power Status Register Group

The Power Status Register Group containsinformation about power measurement
calibration.

Figure 27 shows the structure and STATus commands for the Power Status
Register Group.

Table 18 shows the Power Status Register Group bit assignments.
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— :STATus: POWer: CONDition ?
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Figure 27 Power Status Register Group
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Table 18 Power Status Register Group Bit Assignments
I's Condition
Nu?ritaer | mgzg;setnetred? Condition/Event Comment
15 Not Used (Always 0) Defined by SCPI Version 1994.0
14 Unused in the Test Set
13 Unused in the Test Set
12 Unused in the Test Set
11 Unused in the Test Set
10 Unused in the Test Set
9 Unused in the Test Set
8 Unused in the Test Set
7 Unused in the Test Set
6 Unused in the Test Set
5 Unused in the Test Set
4 Unused in the Test Set
3 Unused in the Test Set
2 YES Channel Power Uncalibrated. Above | The temperature has drifted by more
Temperature than 10 °C above the temperature at
calibration.
1 YES Channel Power Uncalibrated. BelowThe temperature has drifted by more
Temperature than 10 °C below the temperature at
calibration.
0 YES Channel Power Uncalibrated. The power measurement has not been
Frequency Range calibrated at the analyzer’s current
frequency.
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Accessing the Power Status Register Group 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 registers.

Reading the Condition Register

Syntax
STATus: POAer: CONDi ti on?

Example

OUTPUT 714;"STAT:POW:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:POWer:PTRansition?

STATus:POWer:NTRansition?
Example

OUTPUT 714;"STAT:POW.PTR?”"
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:POWer:PTRansition <integer>
STATus:POWer:NTRansition <integer>
Example

OUTPUT 714,"STAT:POW:PTR 256"
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Reading the Event Register

Syntax
STATus: PONer : EVENt ?

Example

OUTPUT 714;"STAT:POW:EVEN?”"
ENTER 714;Register_value

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:POWer:ENABIe?

Example

OUTPUT 714;"STAT:POW:.ENAB?”"
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:POWer:ENABIe <integer>

Example
OUTPUT 714;"STAT:POW: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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Questionable Data/Signal Register Group

The Questionable Data/Signal Register Group contains information about the
guality of the Test Set's output and measurement data, and the SMB from the
Calibration Status Register Group.

The Status Byte Register summary message associated with the Questionable
Data/Signal Register Group is bit three.

Figure 28 shows the structure and STATus commands for the Questionable Data/
Signal Register Group.

Table 19 shows the Questionable Data/Signal Register Group Condition Register
bit assignments.
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Figure 28 Questionable Data/Signal Register Group
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Accessing the Questionable Data/Signal Register Group Registers

Table 19 Questionable Data/Signal Register Group Bit Assignments
Bit IsCoqdition N
Number Register Condition/Event Comment
Implemented?
15 Not Used (Always 0) Defined by SCPI Version 1994.0
14 Unused in the Test Set
13 YES Indeterminate Measurement Result
12 Unused in the Test Set
1 Unused in the Test Set
10 Unused in the Test Set
9 Unused in the Test Set
8 YES Calibration Register Group SMB
7 Unused in the Test Set
6 Unused in the Test Set
5 Unused in the Test Set
4 Unused in the Test Set
3 YES Power Status Register Group SMB
2 Unused in the Test Set
1 Unused in the Test Set
0 Unused in the Test Set
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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/Signa Register Group registers.

Reading the Condition Register

Syntax
STATus: QUESt i onabl e: CONDi ti on?

Example

OUTPUT 714;"STAT:QUES:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:QUEStionable:PTRansition?

STATus:QUEStionable:NTRansition?
Example

OUTPUT 714;"STAT:QUES:PTR?"
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:QUEStionable:PTRansition <integer>
STATus:QUEStionable:NTRansition <integer>

Example

OUTPUT 714,"STAT:QUES:PTR 256"
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Reading the Event Register

Syntax
STATus: QUESt i onabl e: EVENt ?

Example

OUTPUT 714;"STAT:QUES:EVEN?”
ENTER 714;Register_value

Clearing the Event Register The EVENT register is cleared whenever it isqueried
or whenever the Common Command *CLS is sent to the Test Set.

Reading the Enable Register Syntax
STATus:QUEStionable:ENABIle?

Example

OUTPUT 714;"STAT:QUES:ENAB?”
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:QUEStionable:ENABIe <integer>

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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Serial 1 Status Register Group

The Serial 1 Status Register Group contains information about SBRC (Serial Bus
Receiver Chip) communication errors which occur either at power up or when an
GPIB *TST? command is issued.

The Status Byte Register summary message associated with the Serial 1 Status
Register Group is hit zero. The Serial 1 Status Register Group SMB in the
Communicate Status Register Group and the Communicate Status Register Group
SMB in the Hardware 1 Status Register Group must be enabled before any of the
following events or conditions can be reported through the Status Byte Register.

Figure 29 on page 196 shows the structure and STATus commands for the Serial 1
Status Register Group.

Table 15 shows the Serial 1 Status Register Group Condition Register bit
assignments.
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Figure29 Serial 1 Status Register Group
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Table 20 Serial 1 Status Register Group Bit Assignments
Is Condition
Bit Number Register Condition/Event Comment
Implemented?
15 Not Used (Always 0) Defined by SCPI Version 1994.0
14 Unused in the Test Set
13 Unused in the Test Set
12 Unused in the Test Set
11 Unused in the Test Set
10 Unused in the Test Set
Unused in the Test Set
NO LO/IF Communication Error
NO CDMA Reference
Communication Error
6 NO Modulation Distribution
Communication Error
5 NO Audio 2 Communication Error
4 NO Audiol Communication Error
3 NO Receiver Communication Error
2 NO Spectrum Analyzer
Communication Error
1 NO Receiver Synthesizer
Communication Error
0 Unused in the Test Set
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Accessing the Serial 1 Status Register Group 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 Serial 1 Status Register Group registers.

Reading the Condition Register

Syntax
STATus: SER1: CONDi ti on?

Example

OUTPUT 714;"STAT:OPER:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:SER1:PTRansition?

STATus:SER1:NTRansition?
Example

OUTPUT 714;"STAT.OPER:PTR?”
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:SER1:PTRansition <integer>
STATus:SER1:NTRansition <integer>
Example

OUTPUT 714,"STAT:OPER:PTR 256"
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Reading the Event Register

Syntax
STATus: SER1: EVENt ?

Example

OUTPUT 714;"STAT:OPER:EVEN?”
ENTER 714;Register_value

Clearing the Event Register

Chapter 4, Status Reporting
GPIB Status Register Groups

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:SER1:ENABIe?

Example

OUTPUT 714;"STAT.OPER:ENAB?"
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:SER1:ENABIe <integer>

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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Serial 2 Status Register Group

The Serial 2 Status Register Group contains information about SBRC (Serial Bus
Receiver Chip) communication errors which occur either at power up or when an
GPIB *TST? command is issued.

The Status Byte Register summary message associated with the Serial 2 Status
Register Group is hit zero. The Serial 2 Status Register Group SMB in the
Communicate Status Register Group and the Communicate Status Register Group
SMB in the Hardware 1 Status Register Group must be enabled before any of the
following events or conditions can be reported through the Status Byte Register.

Figure 30 on page 201 shows the structure and STATus commands for the Serial 2
Status Register Group.

Table 15 shows the Serial 2 Status Register Group Condition Register bit
assignments.
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Table 21 Serial 2 Status Register Group Bit Assignments
Bit IsCor_ldition N
Number Register Condition/Event Comment
Implemented?
15 Not Used (Always 0) Defined by SCPI Version 1994.0
14 Unused in the Test Set
13 Unused in the Test Set
12 Unused in the Test Set
11 Unused in the Test Set
10 NO Reserved
9 Unused in the Test Set
8 Unused in the Test Set
7 Unused in the Test Set
6 NO Cell Site Analog Communication
Error
5 NO 1Q Modulator Communication Error
4 NO Input Section 2 Communication Error
3 NO Input Section 1 Communication Error
2 NO Output Communication Error
1 NO RF Source Communication Error
0 NO Reference Communication Error
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Accessing the Serial 2 Status Register Group 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 Serial 2 Status Register Group registers.

Reading the Condition Register

Syntax
STATus: SER2: CONDi ti on?

Example

OUTPUT 714;"STAT:OPER:COND?”
ENTER 714;Register_value

Reading the Transition Filters

Syntax
STATus:SER2:PTRansition?

STATus:SER2:NTRansition?
Example

OUTPUT 714;"STAT.OPER:PTR?”
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus:SER2:PTRansition <integer>
STATus:SER2:NTRansition <integer>
Example

OUTPUT 714,"STAT:OPER:PTR 256"
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Reading the Event Register

Syntax
STATus: SER2: EVENt ?

Example

OUTPUT 714;"STAT:OPER:EVEN?”
ENTER 714;Register_value

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:SER2:ENABIe?

Example

OUTPUT 714;"STAT.:OPER:ENAB?"
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus:SER2:ENABIe <integer>

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.

Figure 31 showsthe structure and |EEE 488.2 Common Commands used to
access the Standard Event Status Register Group.

*ESR?
*ESE <integer>
|_ *ESE?

0 -
1 -
2 .
3 .
4 .
5 '
6 ™ o

.| O
7 |l B b—»

= £
8 1 8 Event Summary Bit (ESB)
. > - (to bit 5 of Status Byte Register)
10 >
11 "
12 o
13 o
14 o
15 o
Event Enable

Register Register
Figure 31 Standard Event Status Register Group
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rror

Table 22 Standard Event Status Register Group Bit Assignments
Bit I s Condition
Register Condition/Event Comment
Number
I mplemented?

15 Not Used (Always Q) Defined by SCPI Version 1994.0

14 Unused in the Test Set

13 Unused in the Test Set

12 Unused in the Test Set

11 Unused in the Test Set

10 Unused in the Test Set

9 Unused in the Test Set

8 Unused in the Test Set

7 NO Power On Reguest 1 = Test Set's power supply hag
been turned off and then on singe
the last time this register was
read.

6 NO User Request Not implemented in Test Set.

5 NO Command Error 1 =The Test Set detected an €

while trying to process a

command. The following events

cause a command error:

a 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.

b A semantic error. For exam-
ple, the Test Set received ar
incorrectly spelled command.

¢ The Test Setreceived a Group
Execute Trigger (GET) inside
a program message.
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Standard Event Status Register Group Bit Assignments (Continued)

Bit

Number

I s Condition
Register
I mplemented?

Condition/Event

Comment

4

NO

Execution Error

1=The Test Set detected an error
while trying to execute a
command. The following events
cause an execution error:

a A <PROGRAM DATA> ele-
ment received in acommand
is outside the legal range for
the Test Set or isinconsistent
with the operation of the Test
Set.

b The Test Set could not exe-
cute avalid command due to
some Test Set hardware/firm-
ware condition.

NO

Device Dependent Error

1= A Test Set dependent error
has occurred. This means that
some Test Set operation did not
execute properly due to some
internal condition, such as over
range. This bit indicates that the
error was not a command, query
or execution error.

NO

Query Error

1= An error has occurred while
trying to read the Test Set’s
Output Queue. The following
events cause a query error:

a An attempt is being made to
read data from the Output
Queue when no data is
present or pending.

b Data in the Output Queue hds
been lost. An example of this
would be Output Queue ovel-
flow.

NO

Request Control

1 = The Test Set is requesting
permission to become the active
controller on the GPIB bus.
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Table 22 Standard Event Status Register Group Bit Assignments (Continued)
Bit I's Condition
Register Condition/Event Comment
Number
I mplemented?
0 NO Operation Complete 1=The Test Set has completed

all selected pending operations
and is ready to accept new
commands. Thisbit isonly
generated in response to the
*OPC IEEE 488.2 Common
Command.

Accessing the Standard Event Status Register Group Registers

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 registers.

Reading the Event Register

Syntax
* ESR?

Example

OUTPUT 714;"*ESR?”"
ENTER 714;Register_value

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.
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Reading the Enable Register

Syntax
* ESE?

Example

OUTPUT 714;*ESE?”
ENTER 714;Register_value

10 INTEGER Std_evn_enab_rg
20 OUTPUT 714;"ESE?”

30 ENTER 714;Std_evn_enab_rg
40 PRINT Std_evn_enab_rg

50 END

Writing the Enable Register

Syntax
*ESE <integer>

Example
OUTPUT 714;*ESE 255"
Clearing the Enable Register

Chapter 4, Status Reporting
GPIB Status Register Groups

The ENABLE register is cleared by writing to it with an integer value of zero.
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Status Byte/Service Request Enable Register

The Status Byte Register is an 8-hit register that summarizes the Summary
Message Bits from the status register groups and the Output Queue. The Status
Byte Register can be used to send a Service Request (SRQ) to the controller.

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 32, is an 8-bit register
that enables corresponding Summary Messages in the Status Byte Register.

Table 23 details the Status Byte Register bit assignments.
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- - - Summary Message Bits - - -

SRQ
T \i -.a— read by Serial Poll
. YIRSy v v v v
Service
Request 7 6 |ESBIMAVE 3 21 1|0 Status Byte Register
Generation
MSS
A ~&— read by *STB?
&
A Y
——®
Logical j-——r | ———
OR |e——
B E—
| ———
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Service Request
7 5S14| 3]2] 1] 0[ EnableRegister
chadrw15.drw *SRE <interger>
*SRE?
Figure 32 Status Byte/Service Request Enable Register
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Table 23 Status Byte Register Bit Assignments
Bit . Data Structures Summarized
Number Defined by through this Status Byte Bit Comments
7 SCPI *Operation Status Register Group | TRUE = One or more enabled event bitsin the
*CDMA Status Register Group associated status registersis TRUE.
*Measuring Status Register Group
6 IEEE 488.2 | None Request Service (RQS) when read by serial
poll OR Master Summary Status message when
read by * STB? command. This bit cannot be
masked
5 IEEE 488.2 | *Standard Event Status Register TRUE = One or more enabled event bitsin the
Group associated status registersis TRUE.
4 IEEE 488.2 | *Output Queue Group Message TRUE = One or more enabled event bitsin the
Available (MAV) Summary associated status registersis TRUE.
Message
3 SCPI *Questionable Data/Signal TRUE = One or more enabled event bitsin the
Register Group associated status registersis TRUE.
*Calibration Status Register group
2 Unused in the Test Set
1 Test Set *Hardware #2 Status Register TRUE = One or more enabled event bitsin the
Group Summary Message associated status registersis TRUE.
0 Test Set *Hardware #1 Status Register TRUE = One or more enabled event bitsin the
* Communicate Status Register associated status registersis TRUE.
Group
*Serial 1 Status Register Group
*Serial 2 Status Register Group
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Reading the Status Byte Register

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 aserial pall, bit6in
the Status Byte Register represents the Request Service (RQS) condition. Bit 6is
TRUE, logic 1, if the Test Set is sending the Service Request (SRQ) message and
FALSE, logic 0, if it is not. Bits 0-5 and bit 7 are defined as shown in table 23 on
page 212. 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.

When read with the Seria Poll (SPOLL) command, bit 6 represents the RQS
condition.

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 MSS 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 101. Bit 6 is TRUE, logic 1, if the
Test Set has at least one reason for requesting service and FALSE, logic O, if it
does not. Bits 0-5 and bit 7 are defined as shown in table 23 on page 212. When
read by the * STB? Common Command, bits 0-5, bit 6, and bit 7 are unaffected

The* STB? Status Byte Query alows the programmer to determine the current

contents (bit pattern) of the Status Byte Register and the Master Summary Status

(M SS) message as asingle element. The Test Set responds to 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 messageditates 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.

When read with the *STB? Common Command, bit 6 represents the Master
Summary Status (MSS) message.
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An example of reading the Status Byte register using * STB? is shown below.

Example BASIC program

10 I NTEGER Stat_byte reg, Stat_byte, Mstr_sum nsg
20 OUTPUT 714;"*STB?"

30 ENTER 714;Stat_byte_reg

40 Stat_byte=BINAND(Stat_byte_reg,191)

50 PRINT Stat_byte

60 Mstr_sum_msg=BINAND(Stat_byte_reg,64)

70 PRINT Mstr_sum_msg

80 END

Exampleresponse

32
0

Writing the Status Byte Register

The Status Byte Register isaread 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.

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 val ue of
the bit pattern will be a positive integer in the range 0 to 255. The response dataiis
obtained by reading the Output Queue into a numeric variable, integer or real.

Example BASIC program

10 INTEGER Srv_rgs_enab_rg
20 OUTPUT 714;"*SRE?"

30 ENTER 714;Srv_rgs_enab_rg
40 PRINT Srv_rgs_enab_rg

50 END

Exampleresponse
18
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Writing the Service Request Enable Register

The Service Request Enable Register is written with the * SRE Common
Command. The * SRE command sets the bit pattern (bits 0-5 and 7) of the Service
Regquest Enable Register. The Service Request Enable Register alowsthe
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 GPIB bus. The Test Set
awaysignores 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 a condition in the Hardware# 2 Status Register
(bit position 1 in the Status Byte Register) to generate a Service Request on the
GPIB bus, the binary-weighted decimal value of the bit pattern for the Service
Request Enable Register would be determined as shown in table 24.
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Table 24 Determining the Service Request Enable Register Bit Pattern
Bit Position 7 6 5 4 3 2 1 0
L ogical Value 0 X 0 1 0 0 1 0 X =ignored by the Test
Set
Binary 128 X 32 16 8 4 2 1 X =ignored by the Test
Weighting Set
Decimal Value O+ o+ 0+ 16+ O+ O+ 2+ O =18
Example

QUTPUT 714;"*SRE 18"

NOTE: Thedecimal value of the bit pattern must be a positive integer in the range of 0to 255. Sending
a negative number or a number greater than 255 causes an
GPIB 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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Using Service Request (SRQ) Interrupts

The Test Set provides many status bits which can be read directly or used to
generate SRQ interrupts. For example, the following status indicators have status
bits (in addition to front pandl annunciators):

Transmitting
Registered
Page Sent
Access Probe
Connected
Softer Handoff
Hard Handoff

SRQ interrupts require more program code than requesting status at different time
intervals (polling), but interrupts have the advantage of allowing the Call
Processing Subsystem to operate at its maximum speed since processes within the
subsystem are not constantly interrupted by commands on the GPIB.

See " Status Register Programming Considerations” in the Status Reporting
chapter of the E8285A User’s Guide.

If your computer system or programming language does not support the SRQ
feature of the GPIB, polling will be required.
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Setting up an SRQ Interrupt

The Test Set provides many status bits which can be read directly or used to
generate SRQ interrupts. For example, the following front panel annunciators
have assigned status hits:

Transmitting
Registering
Page Sent
Access Probe
Connected
Softer Handoff
Hard Handoff

Using SRQ interrupts requires more program code than requesting status at
different time intervals (polling), but SRQ interrupts have the advantage of
allowing the Call Processing Subsystem to operate at its maximum speed since
processes within the subsystem are not constantly interrupted by commands on
the GPIB.
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About this Procedure

Computer System

An HP® 9000 Series 300 running the HP® BASIC programming language was
used to develop the following procedure and program example.

Description of Procedure

The following procedure provides example commands that will generate an SRQ
Interrupt when the Connected bit, (bit 3 in the CDMA Status Register Group)
indicates that a call has been dropped.

A complete " Example BASIC Program to Set Up and Servicean SRQ Interrupt” on
page 229 is provided after the SRQ interrupt procedure is described.

See " CDMA Status Register Group" on page 124 for detailed reference
information about status reporting structure and CDMA status register group bit
definitions.

Procedure Overview

For detailed step-by-step explanation see the page associated with the step.

" Decidewhich conditionswill beused to generatean SRQ interrupt." on page 220.
" Set up the CDMA Status Register Group Transition Filters." on page 222.
"Enablethe CDMA Status Register Group SMB." on page 223.

" Enablethe Operation Status Register Group SMB." on page 224.

"Enable SRQ Generation." on page 225.

" Definethe program branch desired when an enabled interrupt occurs." on page
226.

"Enablethelnterrupt." on page 227.

" Servicetheinterrupt." on page 228.

o0k wdpE

© N
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1. Decide which conditionswill be used to generate an SRQ interrupt.

For the following procedure and programming example, the CDM A Call
Connected bit, (see” CDMA Status Register Group Bit Assignments' on page 126)
will generate an SRQ interrupt when a a high-to-low transition occurs, indicating
that a call ended or was dropped.

Refer to figure 33 below for agraphic summary of all of the Status Register
Groups. Note that the CDMA Status Register Group summary message bit (SMB)
does not report directly into the Status Byte Register Group. Instead, it isrouted to
the Operation Status Register Group. The following steps will show you how to
set up each register group to alow propagation of bit-states to the Status Byte
register, which isrequired before an SRQ interrupt can be generated.
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Figure 33 Test Set Data Structures
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2. Set up the CDMA Status Register Group Transition Filters.

Sending the following command will allow the CDMA Event register to capture one condition only; a negative
transition of the Connected bit.

"STAT:CDMA:PTR O;NTR 8"

The PTR and NTR commands select which
transitions of Condition bits will set
corresponding event bits.

Status Byte Register Group
CDMA Status Register Group

OperationStatus Register Group
*x|sve
' .| BV EN

A negative transition from CDMA
Condition Register bit 3 will be
/ captured by CDMA Event Register

bit 3,

/

Bit 3 in the CDMA Condition Register mirrors
the front-panel " Connected" annunciator. When
acall is connected, bit 3 goes positive. When a
call is dropped, bit 3 goes negative.

]
Logical

Logi

Condition Transition Event
Register Filter Register

222

S:\agilent\e8285\USRGUIDE\BOOK\CHAPTERS\hpibstat.fo



Chapter 4, Status Reporting
Setting up an SRQ Interrupt

3. Enablethe CDMA Status Register Group SMB.

Sending the following command will set the SMB from the CDMA Status Register Group on one condition;
when bit 3 in the Event Register is set:

"STAT:CDMA:ENAB 8"

The ENAB command sel ects which Events can
set the Summary Message bit.

Status Byte Register Group

CDMA Status Register Group OperationStatus Register Group %
:| . I &V EN

Logical

Logical
OR

SMB
A logical AND is performed
between each Event Register bit and Tobit 8 of
each corresponding Enable Register Operation
bit. Status

Registers

Group
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4. Enable the Operation Status Register Group SMB.

Sending the following command will enable the SMB from the Operation Status Register Group to be set by the
CDMA SMB:
" STAT:OPER:ENAB 256"
The Operation Status Register Group
Transition Filters’ default settings are Status Byte Register Group
acceptable in this case because the SMB from CoMA Saus Regiser Group 7 operaton Situs Regiser o
the CDMA Status Register Group will 3
transition from a negative to a positive state -
when a call is dropped. The default setting R
latches all negative to positive state transitions.
Message true.
Summary
Message
Bit (SMB
CMDA Status ol 8 of
Register Grou 8 H obitso
Register Growp ——fi[ 8 & = | Iobi o
Status
Registers
Group
Event Enable Logical
Registers Registers OR
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5. Enable SRQ Generation.

Send the following command to enabl e service request generation when the SMB from the Operation Status
Register Group SMB istrue:

"*SRE 128"

The Service Request Enable Register selects
which SMB(s) will generate a service request.

Status Byte Register Group,

CDMA Status Register Group OperationStatus Register Group

Refer to "Service Request Enable Register” in
the Status Reporting chapter of the E8285A
User's Guide

Operation

Status REYIStE!  mu—- T | p— {

Group SMB
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6. Define the program branch desired when an enabled interrupt occurs.

To causethe HP® BASIC program to branch to a subprogram called " Service_Int" when an interrupt occurs, the
following command must be executed:

"ONINTR 7,15 CALL Service_int"

The number 7 isthe Interface Select Code, and the
number 15 designates the priority (1-15, with 15
being the highest).

PROGRAM BODY !
I

-1 ON INTR X, XX CALL Service _request
!

— —

\
/z e ——— DDD\SUB Service request! Handles and re-enables interrupt

= = D

S —rc———— 0\
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7. Enable the Interrupt.
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"ENABLE INTR 7;2"

The number 7 isthe Interface Select Code for the
Test Set's GPIB, and the number 2 is the decimal
equivalent for bit 1, the SRQ Received bit in the
GPIB Status Register.

Controller GPIB Interface Card

GPIB Status Register 4

716/5]4|3|/2]|1]0

/SrRQ
Received
(Bit 1)

o I | E— (| e— T,
1V \

= e 0

— — 1 || E—— D

1. To enable the interrupt in HP® BASI C, the following command is executed:

2. After this command is executed, an SRQ from the Test Sets’ GPIB interface will cause the application
program to branch to the subprogram specified in the ON INTR command (see previous step).

Interface Select Code 7

Performs service request
function via SRQ Interface
Message.
MODULATION EVEN SEC
INPUT INPUT
g (@) s (@) (@) 2
ot )e TS )e
CELLSITE/TRIGGERS PARALLEL PORT
PROTOCOL SERIAL TRAFFIC CHANNEL SERIAL PORT 9
LOGGING (DCS1>)
PAGING CHANNEL SERIAL PORT 10
LOGGING (DCS2>)
EXT REF

ssssssssssss
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8. Servicetheinterrupt.

To re-enable the SRQ interrupt after branching to the line in your code that
services the interrupt:

1

Clear the Status Byte Register. Example:
Status Byte = SPOLL (714).

NOTE: The SPOLL command queries the Status Byte Register. Bit 6 isthe RQS bit, and should be

set indicating that the Test Set requested service.

2. Query the Event Register. Example;
"STAT:CDMA:EVEN?"
Since our example set up an interrupt only on the CDMA Status Register Bit 3, Bit 3
should be true when you read the Event Register. This command also clears the con-
tents of the CDMA Event Register.

3. Clear other Event Registersin the path to the Status Byte Register Group. Examples:
" STAT:OPER:EVEN?"
reads the Operation Status Register Group Event Register, clearing its contents so that
another interrupt won't be generated until the SMB from the CDMA Status Register
Group is true.
"*CLS"
clearsall the event register contents. (Using this command will work for this example,
but would not be a good choice if multiple events were generating SRQ interrupts,
because bits that flag other events would be cleared).

4. Re-enable the SRQ Interrupt.
"ENABLE INTR"

5. Branch to return line. Example:
GOTO XXX
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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 an E8285A Test Set. The program assumes that the test set isthe
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.
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10 OPTI ON BASE 1

20 COM | o_nanes/ | NTEGER | nst _address, Std_event _reg, Cali bration_reg

30 COM /I o_nanes/ | NTEGER Har dwar el_reg, Srq_enab_reg, Status_byte, Event _reg
40 !

50 I Define EB285A instrument address

60 I nst _address=714

70 !

80 PRI NTER IS CRT

90 CLEAR SCREEN

100 !

110 | Reset the E8285A to bring it to a known state

120 QUTPUT | nst _addr ess; " *RST"

130 !

140 I Clear the E8285A status reporting system

150 QUTPUT | nst _address;"*CLS"

160 !

170 | Set up the desired interrupt conditions in the E8285A:

180 !

190 I 1) Standard Event Status Register Goup

200 ! Event register conditions which will set the Sunmary Message
210 ! TRUE i f they occur:

220 ! Bit 5: Command Error deci mal value = 275 = 32

230 ! Bit 4: Execution Error deci nal value = 274 = 16

240 ! Bit 3: Device Dependent Error deci mal value = 2723 = 8

250 ! Bit 2: Query Error decimal value = 272 = 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 QUTPUT | nst _address; "*ESE"; Std_event _reg

330 !

340 I 2) Calibration Status Regi ster G oup

350 ! Condi tion register conditions which will set the Summary Message
360 ! TRUE if they occur:

370 ! Bit 4: TX Auto-zero failed deci nal value = 274 = 16
380 ! Bit 3: Voltmeter Self-cal failed deci mal value = 2723 = 8
390 ! Bit 2: Counter Self-cal failed deci nal value = 2722 = 4
400 ! Bit 1: Sampler Self_cal failed deci mal value = 271 = 2
410 ! Bit 0: Spec Anal Self-cal failed decimal value = 270 = 1
420 !

430 Cali bration_reg=16+8+4+2+1

440 !

450 ! Set the Transition Filters to allow only positive transitions in
460 l the assigned condition(s) to pass to the Event Register

470

480 QJTPUT | nst _addr ess; " STAT: CAL: PTR"; Cal i brati on_r eg

490 QUTPUT | nst _addr ess; " STAT: CAL: NTR 0" 500!

510 ! Set up the Calibration Status Regi ster Group Enable Register to
520 ! generate the Sumary Message.

530 !

540 QUTPUT | nst _addr ess; " STAT: CAL: ENAB"; Cal i brati on_reg

550 !

560 ! The Calibration Status Register Group Sutmmary Message is passed to
570 ! the Status Byte Register through Bit 8 in the Questionable

580 ! Dat a/ Si gnal Regi ster Group Condition Register. The Questionable
590 ! Dat a/ Si gnal Regi ster G oup rmust be configured to set its Summary
600 ! Message TRUE if the Sunmary Message fromthe Calibration Status
610 ! Register Group is TRUE. Therefore Bit 8 (278=256) in the Questionable
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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
1100
1110
1120
1130
1140
1150
1160
1170
1180

Chapter 4, Status Reporting
Setting up an SRQ Interrupt

! Dat a/ Si gnal Regi ster Group Enabl e Regi ster nust be set H CH
|

OUTPUT | nst _address; " STAT: QUES: ENAB 256"
3) Hardware Status Register #1 G oup

I
|

! Condi tion register conditions which will set the Summary Message
! TRUE i f they occur:

! Bit 5: Measurenent linmts exceeded deci mal value = 275 = 32
! Bit 4: Power-up Self-test failed deci mal value = 274 = 16
! Bit 3: Overpower protection tripped deci mal value = 2723 = 8
|

Har dwar el_r eg=32+16+8

!
! Set the Transition Filters to allow only positive transitions in
! the assigned condition(s) to pass to the Event Register

!

QUTPUT | nst _addr ess; " STAT: HARD1: PTR"; Har dwar el_r eg

QUTPUT | nst _addr ess; " STAT: HARDL: NTR 0"

!

! Set up the Hardware Status Register #1 Group Enable Register to
! generate the Summary Message.

I

OUTPUT | nst _address; " STAT: HARDL: ENAB" ; Har dwar el_r eg

4) Set the correct Sunmmary Message bit(s) in the Service Request
Enabl e Register to generate a Service Request (SRQ if the
Sunmary Message(s) becone TRUE.
Bit 5 = Standard Event Status Register Sumrary Message
deci mal value = 275 = 32
Bit 3 = Questionable Data/Signal Register Goup Summary Message

deci mal value = 273 = 8
Bit 0 = Hardware Status Register #1 G oup Sunmary Message
deci mal value = 270 = 1

Sr g_enab_reg=32+8+1
QUTPUT | nst _address; "*SRE"; Srg_enab_r eg

5) Set up the Active Controller to respond to an SRQ interrupt:
Cal |l subprogram Check_interrupt if an SRQ condition exists on sel ect
code 7. The interrupt priority level is set to 15 (highest |evel).

ON I NTR 7,15 CALL Srvice_interupt

6) Enable interrupts on select code 7:
The interface mask is set to a value of 2 which enables interrupts on
the GPIB bus when the SRQ line is asserted.

NABLE I NTR 7; 2

———_m————

Start of the dummy | oop:

LOoP

DISP "I amsitting in a dunmy |oop."
END LOCP

!

END

|

1190 Srvi ce_interupt: SUB Srvice_interupt

1200
1210
1220

!
OPTI ON BASE 1
COM /1 o_nanes/ | NTEGER | nst_address, Std_event _reg, Calibration_reg
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1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430

COM /1 o_nanes/ | NTEGER Hardwar el _reg, Srq_enab_reg, Status_byte, Event _reg
|

I Turn off interrupts while processing the current interrupt.
OFF INTR 7
|

| Conduct a SERIAL POLL to read the Status Byte and clear the SRQ
!
St at us_byt e=SPOLL( | nst _addr ess)

|
I Determine which Register Group(s) caused the interrupt. Since three
! re enabled, all three nust be checked:

I
Bl T( St at us_byte, 5) THEN GOSUB Srvice_std_evnt

Bl T( St at us_byte, 3) THEN GOSUB Srvice_calib
B

we
F
F _
F BI T(Status_byte, 0) THEN GOSUB Srvice_hardl

N
|
|

I

| Re-enable the interrupt before |eaving the service routine

|

ENABLE | NTR 7: 2
SUBEXI T
|

1440 Srvi ce _std _evnt:!

1450
1460
1470
1480
1490
1500
1510
1520
1530
1540

! This routine would determ ne which bit(s) in the Standard Event

! Status Register are TRUE, logic 1, and take appropriate action.

! NOTE: Read the Event Register to clear it. If the Event Register is
! not cleared it will NOT |atch another event, thereby preventing

! the EB8285A from generating another SRQ

1

QUTPUT | nst _addr ess; " * ESR?"

ENTER | nst _address; Event _reg

RETURN
!

1550 Srvi.ce_cal ib:!

1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660

! This routine would determ ne which bit(s) in the Calibration Status
! Register Group Event Register are TRUE, logic 1, and take

| appropriate action.

! NOTE: Read the Event Register to clear it. |If the Event Register is
! not cleared it will NOT |atch another event fromthe Condition

! Register, thereby preventing the E8285A from generati ng anot her SRQ
1

QUTPUT | nst _addr ess; " STAT: CAL: EVEN?"

ENTER | nst _address; Event _reg

RETURN
!

1670 Srvi ce_hardl:!

1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780

I This routine would determ ne which bit(s) in the Hardware Status

| Register #1 Group Event Register are TRUE, logic 1, and take

I appropriate action.

I NOTE: Read the Event Register to clear it. If the Event Register is
I not cleared it will NOT | atch another event fromthe Condition

| Register, thereby preventing the E8285A from generati ng another SRQ
|

OUTPUT | nst _addr ess; " STAT: HARDL: EVEN?"
ENTER | nst _address; Event _reg

RETURN
I

1790 SUBEND
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" Default File System™ on page 235

"Mass Storage Device Overview" on page 237

" Default Mass Storage L ocations' on page 244

"Mass Storage Access' on page 246

"DOSand LIF File System Considerations' on page 247
"Using the ROM Disk" on page 253

"Using Memory Cards' on page 254

"Backing Up Procedure and Library Files' on page 260
" Copying FilesUsing IBASIC Commands" on page 261
"Using RAM Disk" on page 263

"Using External Disk Drives' on page 265
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Default File System

NOTE:

The Test Set's default file system is the Microsdfflisk Operating System
(MS-DOS®). The DOS file system is used on IBM-compatible personal
computers. (SeeDOS File Naming Conventions' on page 248 for further

information on the DOS file system.) This implies that the Test Set expects a DOS
formatted media for operations as showraliie 25 on page 236. If a LIF
(Hewlett-Packar@’s Logical Interchange Format) formatted media is used for the
activities outlined inable 25 (with the exception of IBASIC mass storage
operations), erroneous operation will result.

The IBASIC file system supports both LIF and DOS. The media format (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
for IBASIC mass storage operations. File system operation defaults to DOS upon
exiting from IBASIC.

The IBASIC INITIALIZE command defaults to LIF format. Any media (RAM Disk,
SRAM Cards, External Hard Disk Drive, or 3.5-inch floppy) formatted using the default
conditions of the INITIALIZE command will bethe LIF format and will be unusable except
for IBASIC mass storage operations. Refer to " Initializing Media for DOS or LIF File
System" on page 251 for information on formatting media for the DOS file system.

The IBASIC WILDCARDS command defaults to WILDCARDS OFF. To use
DOS wildcards while in IBASIC execute the WILDCARDS DOS command
upon entering the IBASIC environment.

1. Microsoft® and MS-DOS ® are U.S. registered trademarks of Microsoft Corp.
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Table 25 Test Set Default File System
o Default File
Activity System
Manual front-panel operations DOS
a. SAVE/RECALL register access
b. TESTS Subsystem file access
c. Signaling Decoder NMT file access
IBASIC mass storage operations LIF is default, DOS is also supported LIF
GPIB commands for DOS
a. SAVE/RECALL register access
b. TESTS Subsystem file access
c. Signaling Decoder NMT file access
TESTS Subsystem DOS

a. Procedurefiles
b. Library files
c. Codefiles
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M ass Stor age Device Overview

Asshown in figure 34 on page 238, the Test Set has both internal and external mass
storage devices. There are five types of mass storage devices in 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 GPIB

« Internal static random access memory (SRAM) 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.

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

file system and the MS-DOS file system.
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=]
On Board RAM
/I
— < >
RAM Disk \ v
memory, 0, n
n=0,1,23

External Disk Drive

< GPIBIO <F'—V>
L7XX,N
XX= 01030
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wV
GPIB LIF CS80
3 1/2” Drive
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Figure 34
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ROM Disk
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—

INTERNAL, 4
ROM or SRAM
Card

Internal and External Mass Storage Devices
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Mass Storage Device Types

The following paragraphs provide an overview of the five types of mass storage

devices.
Table 26 RAM Disk Mass Storage Overview
Mass M ass Storage . . M ass 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 0 can be overwritten by the RAM_MANAGER utility program (ROM Disk)
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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Table 27 ROM Disk Mass Storage Overview
Mass . . .
Mass Storage Physical Mass Storage Media Supported File
Storage . 2.
Name Type L ocation Volume Specifier Type System(s)
ROM Disk Read-only Test Set ""MEMORY,0,4" N/A DOS
memory internal mem-
ory board
Typical Uses
* 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
240
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Table 28 External Disk Mass Storage Overview
Mass Mass . Supported
Storage Storage f 23’;?;]] Mass Sstg;ggf?e\r/d ume Media Type File
Name Type System(s)
External | GPIB Hard Connected to | ":,7xx,n" Hard disk = NA | LIF, DOS
Disk disk drive Test Set’s xx = device address (0- | Floppy disk
GPIB Floppy | external GPIB | 30) 3.5-in DS Disk
disk drive n = unit number (range
device dependent)

Typical Uses
« 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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Table29 SRAM Card Mass Storage Overview
Mass Phvsical Mass Storage Supported
Storage Mass Storage Type Lo?:/ation Volume Media Type File
Name Specifier System(s)
SRAM Static Random- Plugs into "INTER- PCMCIA Type 1 | LIF, DOS
Memory | Access Memory NAL,4" or
Card Memory Card Card slot on Type 2 SRAM
front panel Memory Card
of Test Set

Typical Uses

e Semi-permanent program and data storage

« Semi-permanent Save/Recall register storage

Comments

e Low capacity

e 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
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Table 30 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" | PCMCIAType 1 | DOS
OoTP Memory Memory Card or
Memory Card slot on front Type 2 EPROM
Card panel of Test Memory Card

Set
Typical Uses

« Permanent storage of factory supplied application programs

* 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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Default Mass 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 screen®RAM | 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 screen®R®AM I ni ti al i ze function
* Resetting the Test Set using the front-panel Preset key

* Resetting the Test Set using the *RST GPIB Common Command

The mass storage location 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 ernal Di sk Speci fi cati on field in the TESTS
(External Devices) screen.
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The default mass storage volume specifier for the external disk driveis set using
the Ext ernal Di sk Specification fieldinthe TESTS (External 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 ernal Di sk Speci fi cati on field in the TESTS
(External Devices) screen.

Selecting the M ass Stor age L ocation

The IBASIC mass storage location is selected using the IBASIC Mass Storage Is
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 Handbotsr 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"

TheMass Storage Iscommand is keyboard and program executable; however, any
changes made are lost when the Test Set is turned off or when the SERVICE
screen'sRAM | ni ti al i ze function is executed.
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M ass Stor age 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 8&d ect Procedure Location: and
Sel ect Procedure Fil enane: fields.

Only procedure files shipped with Agilent Technologies 83217 software or procedure

files created using the TESTS (Save/Delete Procedure) screen of the TESTS Sub-
system can be accessed using these fields. When created, procedure file names are pre-
fixed with a lower caséPRC file extension (FM_TEST.PRC).

A correspondingode file - prefixed with.PGM (FM_TEST.PGM must reside on the
same media for the procedure to work. Refer to the TESTS Scnapterin the
Agilent Technologies E8285A Reference Guide for further information.

The TESTS (Save/Delete Procedure) screen usingethect Procedure
Location: andEnter Procedure Fil enane: fields.

This screen is used to create “procedure” files. When created, procedure file names are
prefixed with aPRC file extension (FM_TEST.PRC).

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 aNMT file extension (NMT_1.NMT).

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 LIFfile system. The mediaformat (DOS or LIF) is determined
automatically by the IBASIC file system when the mass storage deviceisfirst
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) usedfith 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 optional 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 charactersto
uppercase when files are stored. For example, the file names Filel, FILE 1, 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 TESTS Subsystem uses the following file naming conventions:

« The.PGM extension is used to indicate a code file and is automatically appended onto
the file name when the program code file is stored for use by the TESTS Subsystem.

« The.PRC extension is used to indicate a procedure file and is appended onto the file
name when the file is stored by the TESTS Subsystem

« The.LIB extension is used to indicate a library file and is appended onto the file name
when the file is created for use with the TESTS Subsystem

The Save/Recall register subsystem uses the following file naming convention:

e The.SAV extension is used to indicate a stored Save/Recall register file and is appended
onto the file name when the file is created

The Signaling Decoder in NMT mode uses the following file naming convention:

* The.NMT extension is used to indicate a stored NMT file and is appended onto the file
name when the file is created

Test Set File Entry Field Width

The TESTS Subsystem and the Save/Recall register subsystem have fieldsinto
which the operator enters a file name. These fields are used by the operator to
enter the name of afileto be stored or loaded. The width of these fieldsis 8
characters and was chosen to support the DOS file naming convention of 8
characters. Consequently these fields will not hold a 10-character file name which
isallowed in the LIF 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 file entry field width.

A full 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.

On a DOS formatted disk, any file with tHRGM extension 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 generatdst:r or readi ng code file.

Check file and nedia.

On a DOS formatted disk, any file with tHeRC extension 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 generatéd: or r eadi ng

procedure file. Check file and nedia.

On a DOS formatted disk, any file with théB extension 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 generatdel:r or reading |ibrary

file. Check file and nedia.

When copying LIF named 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 Nare.

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 Nare.

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 use the .PRC file extension.
Ensure that only TESTS Subsystem library files use the .LIB file extension.
Ensure that only TESTS Subsystem code files use the .PGM file extension.
Ensure that only user-written NMT test files use the .NMT file extension.

Ensure that only Save/Recall register files use the .SAV file extension.
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Initializing Mediafor DOSor LIF File System

The PCMCIA field, found on the I/O CONFIGURE screen, provides aconvenient

way to format PCMCIA cards up to 1 MByte. Thisfield activates the same

function that occurs when an unformatted card is inserted into the Test Set’s card
slot and the user responds with Yes to the message prompt.

The INITIALIZE command is used to initialize a media (external hard disk,
external 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.

For example, to initialize a PCMCIA SRAM card for the DOS file system,
perform the following steps:

1. Put the PCMCIA SRAM card into the Test Set's front-panel Memory Card slot.
2. Display the TESTS (IBASIC Controller) screen.

3. Using the rotary knob or an external terminal, execute the following command from the
IBASIC Controller command line:

I NI TI ALI ZE " DOS: | NTERNAL, 4"

Refer to the HP® Instrument BASIC User’'s Handbofux further information
regarding the INITIALIZE command.

Test Set File Types
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 - SAVEd code file
* IBPRG - STOREd code file
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Storing Code Files

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 outlinalddr31. The

IBASIC 2.0 file system can distinguish between DOS files that have been “saved”
and those that were “stored.”

Table 31 Sorted Program Code File Types
DOS LIF
Formatted Formatted
Media Media
SAVE DOS ASCII
STORE IBPRG IBPRG

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"

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"
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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, avariety of general purpose utilities, and
several IBASIC demonstration programs.

To see abrief 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 Pr ocedure 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 pt i 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:

CAT ": MEMORY, O, 4"
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Using Memory Cards

OTP (One Time Programmabl e) cards provide removable 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.
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Figure 35

Chapter 5, Memory Cards/Mass Storage

Table 32
Agilent Technologies
Memory Type Part Number
64 kilobytes SRAM 83230A
1 megabyte SRAM 83231A

Using Memory Cards

Figure 35 illustrates how to insert a memory card into the Test Set’s front panel.
To remove a memory card, simply pull it out.
Memory cards may be inserted and removed with the Test Set powered on or off.

Insertinga Memory Card
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The Memory Card Battery

SRAM memory cards use a lithium battery to power the card. SRAM cards
typically retain data for over 1 year at 25° C. To retain data, the battery should be
replaced annually. The part number for the SRAM Card Battery is CR2025 or
Adgilent Technologies part number 1420-05009.

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. (Seégure 36 .)

NOTE: The HP SRAM cards have a Battery Holder Lock switch immediately above the Write-Protect
switch. If the switch is in the locked position the battery cannot be removed. Ensure that the
Battery Holder Lock switch is in the unlocked position before trying to remove the battery.

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.

NOTE: The Agilent Technologies SRAM cards have a Battery Holder Lock switch immediately
above the Write-Protect switch. Ensure that the Battery Holder Lock switch is in the locked
position after installing the new battery.

5. Remove the memory card from the Test Set.
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@ Batterij niet
weggooien, maar

inleveren als KCA.

Figure 36 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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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 positionsi(see37 ):

* 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 - only setting A Read - write setting

Figure 37 Setting the SRAM Write-Protect Switch
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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:

CAT ": | 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 ": | 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 Agilent Technologies 83217
software to make backup copies of Agilent Technologies supplied or user-
generated Procedure and Library files.

To Run COPY_PL

1

o > WD

Accessthe TESTS (Main Menu) screen.

Selectthe Sel ect Procedure Locati on: field and choose ROM
Selectthe Sel ect Procedure Fil ename: fieldand select| B_UTI L.
Selectthe 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.

1. Se€'Storing CodeFiles' on page 252 for information about the LOAD, GET,
STORE, and SAVE commands.
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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
oneinterna RAM disk to another internal RAM disk, execute the following
IBASIC command from the TESTS (IBASIC Controller) command line;

COPY ": MEMCRY, 0, 0" TO ": MEMCRY, O, 1"

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-KB SRAM card to an external GPIB 630-KB floppy disk will result in the external floppy
disk having a capacity of only 64 KB when the volume copy isfinished. Furthermore all 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 (LIF or DOS) is forced 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- mediato like-media(RAM disk to RAM disk, external floppy to external floppy,
and so forth)
2. Likefile-system to like-file-system (DOSto DOS, LIF to LIF)
All other types of volume copy are unsupported and will produce unexpected
results or system errors.
Using wildcardsin 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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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 caronly be accessed from the TESTS (IBASIC Controller) screen.

NOTE: RAM Disk Erasure. The contents of RAM Disk are easily lost. Unit O 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 all units are lost when the SERVICE screen’s
RAM | ni ti al i ze 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 be initialized 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:

I NI TI ALI ZE ": MEMORY, O, <unit nunber 1-3>",<unit size>

For example:

I NI TI ALI ZE ": MEMORY, 0, 1", 50

NOTE: The IBASIC INITIALIZE command defaultsto LIF format. Any media (RAM Disk, SRAM
Cards, External Hard Disk Drive, or 3.5-inch floppy) formatted using the default conditions
of the INITIALIZE command will be the LIF format and will be unusable in the Test Set,
except for IBASIC mass storage operations. Refer to " Initializing Media for DOSor LIF
File System" on page 251 for information on formatting media for the DOS file system.

264

S:\agilent\e8285\USRGUIDE\BOOK\CHAPTERS\memcard.fb



Chapter 5, Memory Cards/Mass Storage
Using External Disk Drives

Using External Disk Drives

The Test Set supports only GPIB external disk drives. Certain configuration
information is required by the Test Set to access external disk drives.

The I/O CONFIGURE screen’s GPMde 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 Extrer nal Di sk

Speci fi cati on field on the TESTS (External Devices) screen (for example,
., 702, 1).

265



Chapter 5, Memory Cards/Mass Storage
Using External Disk Drives

Initializing External Disks

NOTE:

All new external disk media must beinitialized before it can be used to store
information. External disk media can beinitialized for either LIF (Logical
Interchange Format) or DOS (Disk Operating System) format using the Test Set.
(See" DOSand LIF File System Considerations' on page 247.)

External disk media can beinitialized from the TESTS (IBASIC Controller)
screen by inserting the new mediainto the external disk drive and executing the
following IBASIC command:

I NI TI ALI ZE "<vol ume type>: <external disk mass storage vol une
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 nmass storage volune specifier>"
For example:
CAT ":, 702, 1"

The IBASIC INITIALIZE command defaultsto LIF format. Any media (RAM Disk, SRAM
Cards, External Hard Disk Drive or 3.5-inch floppy) formatted using the default conditions of
the INITIALIZE command will bethe LIF format and will be unusable in the Test Set, except
for IBASIC mass storage operations. Refer to " Initializing Media for DOS or LIF File
System" on page 251 for information on formatting media for the DOS file system.
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Introduction

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 (GPIB, serial and parallel).

The instrument controller runs a subset of the HewIett-Pa@I&mdky 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, the 83217 series, is
available from Agilent Technologies 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 Agilent Technologies 83217 software manuals for information on
using the IBASIC controller with Agilent Technologies supplied software.
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Thel BASIC 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 38.
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 onltBASI Cfield in the lower center of
the screen.

« Push the rotary knob and the TESTS (IBASIC Controller) screen will be displayed.
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Figure 38 ThelIBASIC Screen
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The TESTS (IBASIC Controller) screen can be accessed programmatically by
sending the following command:

QUTPUT 714;" DI SP TI Basi c"

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 is the 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. Thefive
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 usesthis 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 IBA-
SIC 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
Agilent Technologies 83217A Software packages are examples of this type of program.
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Program Development

There are three recommended approaches for developing IBASIC programs. They
areoutlined in figure 39 and discussed in more detail later in this chapter. Since
the Test Set only hasthe rotary knob and numeric keypad for data/character entry,
developing programs on the Test Set aone 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 is large, 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 devel opment or modification because no
syntax checking occurs until the program is first run making it difficult to debug
long programs. Details of each devel opment method are given later in this chapter.
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Method 1 Method 2

Develop on BASIC Develop on Test Set
Language Computer using screen
external to Test Set "EDIT" mode

Method 3

(Not Recommended)

v !

Connect HP-IB cable to Run program in
Test Set and run IBASIC
program from
external computer

{

environment

Debug

Develop in Word
Processor on PC

v

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 39 Program Development Methods

1

Debug

1

Save program in
mass storage
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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
I/O ports. To determine which programming environment best fits your

application, refer t& Choosing Y our Development Method" on page 287.

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 interfaces in the Test Set, Serial
Port 9 and Serial Port 10. The IBASIC Controller can send and receive data from
either port by using its assigned select code.
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Serial Port Information

Serial Port 9. Serial Port 9 is used for developing and editing IBASIC programs
sinceit can be connected directly to thel BASI C Conmand Li ne field. It canaso
be used for data 1/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 Command 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 serial printer or PC.

In the program development environment, serial port 9 can be used to
communicate with the external PC or terminal, and seria port 10 can be
connected to a seria printer for generating program listings or as the destination
printer for the program itself. If simultaneous multiple serid 1/0 isnot a
reguirement then only use serial port 9 asit can directly accessthe | BASI C
Command Li ne field.
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Serial Port 9 Configuration

Table 33 on page 278 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. Underthe To Scr een menu, select Mor e, then select IO CONFIG.
2. The I/O CONFIGURE screen will be displayed.

3. SettheSeri al Baud,Parity,Data Length,Stop Length,andFl ow Cnt |
fields to match your PC or terminal settings. The recommended settings are shown in
table 33 on page 278. 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 isturned on and off.

4, SettheSeri al 9fiedtol nst . ThisroutesSerial Port 9tothel BASI C Command
Li ne field. Characters typed on the external PC or terminal will now appear in the
| BASI C Command Li ne.

5. Setthe | 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
external PC or terminal.

6. Another method which can be used to output characters to the external PC or terminal
is to 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 dis-
played 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& ow Cnt | to None.

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&RSedw Cnt | 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.

The Test Set has a Serial Port input buffer length of 2000 characters. Buffer size
becomes important when IBASIC programs expect to receive large amounts of
data through the Serial Port with a single ENTER statement.

Table 33 Test Set Serial Port 9 Configuration
Field Available Settings Recommended Setting
Serial 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
Flow Cntl None, Xon/Xoff, Hardware Xon/Xoff
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To preparefor IBASIC program devel opment, 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

Connect the Test Set’s Serial Port 9 to a serial I/O (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)
1. From the Program Manager, select the Accessories Group.
2. Select the Terminal icon.
3. From the Settings menu, make the following choices:
a. Select Termina Emulator.
1. DEC VT-100 (ANSI).
b. Select Terminal Preferences.
1. Terminal Modes

Line Wrap: Of f
Local Echo: OF f
Sound: O f

2. Columns; 132
3. CR->CRILF

Inbound: Of f
Outbound: O f

4. Cursor

Bl ock
Blink: On

Terminal Font: Fi xedsys
Tranglations: None

Show Scroll Bars: On
Buffer Lines: 100

© © N o O’

Use Function, Arrow, and Ctrl Keys for Windows. OFF
c. Select Test Transfer.

1. Fow Control: St andard Fl ow Contr ol

2. Word wrap Outgoing Text at Column; Of f
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d. Select Conmuni cat i ons (thefirst five of the following Communications
choices for your PC Serial Port should match your Test Set settings).

1
2.
3.

o o &

~

Baud Rate: 9600

Data Bits: 8

Stop Bits: 1

Parity: None

Flow Control: Xon/ Xof f

Connector: COML, COWR, COWVB, or COW dependi ng on your PC
setup

Parity Check: OF f
Carrier Detect: O f
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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. Toaccessthe help and command functions, press the Alt and F10 keys simultaneously
(abbreviated as Alt+F10).

2. Pressthe space bar to move among the choices for a particular field.
3. PressENTER to accept the displayed choice.

Setting up the ProComm Software

1. PressAlt+ Pto accessthe LINE SETTINGS window.

2. Enter the number 11. Thiswill automatically set the following:

Baud rate: 9600

Parity: None

DataBits: 8

Stop Bits: 1

Selected communications port: COML (This may be different on your PC)

3. Tosdect adifferent communications port, enter the following numbers:

20: COML
21: COw
22: COVB
23: COv4

4. Enter the number 24 to save changes, to make the new configuration your default, and
to exit LINE SETTINGS.

5. Press Alt+Sfor 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 anull string.

9. PressEscto exit MODEM SETUP back to the SETUP MENU.
10. Enter the number 2 for TERMINAL SETUP.
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11. Termina emulation; VT- 100

Duplex: FULL

Flow Control: XON/ XOFF
CR tranglation (in): CR
CR translation (out): CR
BS trangdlation: 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.

Setting Up Agilent Technologies Advancel ink ( 68333F Version B.02.00) on your
PC

Adgilent Technologies Advancelink is a software program which allows PCsto be
used as an alphanumeric or graphics terminal. 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 Windows is also
available, and configuration is very similar).

Running AdvancelLink 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 Advancel ink Software
1. Pressthe TERMINAL function key.
2. PressConfig KEYS.
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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

LocaEcho: 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. PressEXIT ADVLINK to exit.
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Terminal Configuration

Terminalstypically have aDB-25 (male) connector. Set the terminal for DEC VT-
100 ANSI emulation. Many ASCII terminals will also function properly.

To set up the terminal, use the field settings found in the Agilent Technologies
AdvanceLink terminal emulator section found earlier in this chapter. Asa

minimum, make sure the terminal’s basic setup information matches the fields on
the Test Set's I/O CONFIGURE screen (referatsie 33 on page 278 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 40 below.

Method 1

Develop on BASIC
Language Computer
external to Test Set

Method 2

v

Develop on Test Set
using screen
"EDIT" mode

Connect HP-IB cable to

Test Set and run
program from
external computer

!

Run program in
IBASIC
environment

{

Debug

¥

Change Address in
program and

download into Test Se

Y

Verify program
operation in IBASIC
environment

'

Save program in
mass storage

Figure 40

chédrw2.drw

Debug

Save program in
mass storage

Three Possible Development M ethods

Method 3

(Not Recommended)

Develop in Word
Processor on PC

v

Download into
Test Set over
RS-232 using
terminal emulator
program

'

Run Program

l
l

Save program in
mass storage

Debug
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Method 1

Method 2

Method 3

Using a BASIC language computer (either an HP® technical computer or a PC

running BASIC with GPIB) 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 L anguage Computer
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Figure4l Connecting IBASIC Language Computersto the Test Set
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Configuring the Test Set’s GPIB Interface

To use GPIB (the |EEE 488 interface bus) as a means of communicating with the
Test Set, connect a standard GPIB cable (such as the Agilent Technologies
10833B) between the Test Set’s rear-panel GPIB connector and the GPIB
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 Mbde 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 GPIB. Refer to “Passing Instrument Coimtrol”
the Operating Overview chapter of thgilent Technologies E8285A User’s Guide

3. Setthe GPl B Adr s field to the desired address for the Test Set. The default valueis
14.

Compatible BASIC Language Computers

As shown in figure 41 on page 289, there are two types of computers that can be
used in this development method. The preferred computer is an 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.

If thisis not available, a PC running a BASIC language environment, such as
TransEraHT BASIC 4.0 and an GPIB card can be used. If this approach is used
ensure that no BASIC language commands are used in the program which are not
compatible with IBASIC.
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Program Development Procedure

The Test Set has two GPIB buses, an internal GPIB at select code 8 and an

external GPIB at select code 7. The Test Set’s built-in IBASIC controller uses the
internal GPIB 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 GPIB. For example, to
setup the Test Set's RF Generator use the OUTPUT command with the Test Set’s
GPIB address. If the select code of the GPIB 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 GPIB 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 GPIB commands to 8XX (Test Set internal GPIB
bus) and downloading the program into the Test Set's IBASIC controller and
executing it.
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NOTE:

There are two ways of allowing easy conversion of all GPIB commandsto a
different address. The first way is to 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 OUTPUT Addr;"*RST" ! Commands the Test Set to reset at address 714.

To change the address, simply change the value of variable Addr to 814.

For example
10 Addr = 814 I Sets the value of variable Addr to be 814.
20 OQUTPUT Addr;"*RST" ! Conmands the Test Set to reset at address 814.

A second method isto assign an 1/O path to the desired 1/0 port.
For example

To control device #14 on the port with select code 7.

10 ASSI GN @evice TO 714! Establishes 1/O path to select code 7 address 14.
20 QUTPUT @evice;"*RST"! Commands Test Set to reset at address 714.

To change the address, simply change line 10 to

10 ASSI GN @evi ce TO 800.

The dedicated GPIB interface at select code 8 conformsto 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 GPIB

An IBASIC PROGram subsystem has been developed to allow the external
BASIC language controller to download programs to the Test Set through GPIB
(refer to the” PROGram Subsystem Commands® on page 315 for moreinformation
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 GPNBde 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 reside in Test Set RAM.
2. QUTPUT 714; " PROG DEF #0"

Definestheaddressin Test Set RAM wherethe downloaded program will be stored.
3. LI ST #714

Causes all program lines to transfer over GPIB to the Test Set which is at address
714.

4. QUTPUT 714;" "END

Defines end of download process by generating an EOI 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 taV ethod #2. Developing Programs on the Test Set Using

the IBASIC EDIT Mode" on page 296 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
GPIB

To upload a program from the Test Set to an external BASIC language controller
through GPIB the following program, which uses acommand 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. Thefileisstored to the C:\HTB386 directory. If the external
BASIC language controller is an 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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I PROGRAM TO UPLQAD | BASI C CODE FROM TEST SET TO BASI C CONTROLLER THROUGH GPI B.
| BHHHH R

!

! The file for uploaded code will be "C:\htb386\code".

' If you want to use a different file or directory, nmodify the two |lines

! with the labels "File nane_1" and "File_name_2".

|

R R R B R B

Addr =714 I Test Set GPI B address

ALLOCATE Li ne$[ 200]

PRINTER I S 1

CLEAR SCREEN

DISP "It may be several minutes before code begins transferring if the programis |ong"
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 USI NG "X, D, #"; Count _| en I Nunber of lines in program

ENTER Addr USI NG VAL$( Count _| en) &' D, #"; Char _count ! Nunber of characters

1

Il e_nane_1: CREATE ASCI| "C:\htb386\code", (1. 05*Char_count/256) +5

! Nunber of records reserved for upload.

le_nane_2: ASSIGN @ile TO "C:\htb386\code"

1

DI SP "Transferring code from Test Set"

LOOP I Program transfer | oop.

ENTER Addr; Li ne$ ICR/LF term nates each |ine.

PRI NT Li ne$ I Di spl ays new | i nes 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 Programs on the Test Set Usingthe 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 terminal or PC
connected to the Test Set through RS-232 is used as the 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 275 for information on connecting a terminal or PC to the Test Set.
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Selecting thel BASI C Conmand Li ne Field

TousetheIBASIC EDIT Modefor 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 Cormand Li ne field. An IBASIC command, sent as a series of
ASCII characters through Serial 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 fieldon
the Test Set execute the following steps:

1. Pressthe Testskey.

2. The TESTS (Main Menu) screen will be displayed.

3. Using therotary knob, position the cursor onthe | BASI C Cnt r| field and select it.
4. TheTESTS (IBASIC CONTROLLER) screen will be displayed.

5. The small horizontal rectangle at the top-left isthel BASI C Command Li ne
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To Accessthel BASI C Command Li ne Field

1. Position the cursor on the screen’s upper left. This is Bf&SI C Command Li ne
field.

2. Thel BASI C Conmand 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 is required for this entry method, but it is tedious and is recom-
mended only for short commands. Use this method when doing simple tasks such as
initializing memory cards or CATaloging a memory card.

6. Program development using the rotary knob alone is not recommended.

298

S:\agilent\e8285\USRGUIDE\BOOK\CHAPTERS\ibasic.fb



Chapter 6, IBASIC Controller
Method #2. Developing Programs on the Test Set Using the IBASIC EDIT Mode

Entering and Exitingthe IBASIC EDIT Mode

To enter the IBASIC EDIT Mode first position the cursor on the | BASI C

Command Li ne field, type theword 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 34 on page 301 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. See table 34 on page 301 for the escape codes.

NOTE: Windows Terminal seems to work best when a mouse 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 Agilent Technologies Advancel 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 Agilent Technologies AdvanceLink. &##e 34 on page 301 for the
escape codes.
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Setting Up Function Keysin ProComm

Table 34

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.

Edit M ode Escape Code Commands

Function Key Names Wér;j;)r\;\gsgs:jrgnal ﬁg\lll;?::;ﬁ%hknggc%pez
Codes

INSERT LINE AL (-[L

DELETE LINE A[[M -[M

GO TO LINE g (-g
CLEARLINE K -[K

PAGE UP A[OQ (-0Q

PAGE DOWN A[OR (-OR

RECALL LINE Alr (-r

BEGIN LINE N OP (-OP

END LINE A0S (-0S
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Method #3. Developing Programs Using Word Processor on a PC

(Least Preferred)

Thethird method of IBASIC program development isto write the program using a
word processor on aPC, save it as an ASCII file, and then download it into the
Test Set through the serial port. The benefit of thismethod isthat 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 isrun on the Test Set. A second drawback is
that, especially for longer programs (>100 lines), it is very time-consuming to
transfer the code into the Test Set.

Configuring a Word Processor

The word processor on which the IBASIC code is devel oped must be able to save
thefilein ASCII format and have an ASCII file transfer utility. Thisis necessary
because word processors use a variety of escape codes to 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.

NOTE: 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 289 can be used to transfer the program to the Test
Set.
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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

Transferring Programs from the Word Processor to the Test Set

For short (less than 100 lines) programs, use an ASCI| 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. Devel oping Programs on the
Test Set Using the IBASIC EDIT Mode" on page 296. 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 parsethe 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 programs is 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.
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NOTE:

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).

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.
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For longer programs (greater than 100 lines), transferring the ASCI| text file
directly into the IBASIC program memory through the RS-232 serial port istoo
time consuming. To speed the process up, it is necessary to transfer the program
using atwo step process.

1. Transfer the ASCII text file directly to a Test Set mass storage location (typically an
SRAM card).

2. PerformaGET command to bring the program from mass storage into the IBASIC pro-
gram memory.

To perform the ASCI| text file transfer for long programs, an IBASIC program,
running in the Test Set, isrequired to manage the transfer. A suitable program
titted “ASCII_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 ASCIl_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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10 ! ASC|_DN

20 ! Programto download ASCI|I programfile fromPC to the Test Set through RS-232
30 | HHHHHARHHHH TR H R R R H R H R R R
40 !

50 ! This program nmust be |oaded into the Test Set and run on the Test Set.
60 ! It directs ASCII characters that come in the Serial Port 9 to a file
70 ! nanmed "TEMP_CODE" on an SRAM card. After the transfer is conplete,

80 ! you nmust SCRATCH this program and GET the transferred program from

90 ! the "TEMP_CODE" file.

100 !

110 | H#HHHHHBHHHEHHH T H T H PR H P H R R

120 COM /File_nanme/ File_nanme$[ 10]
130 DI M I n$[ 200]

140 Fi | e_nanme$="TEMP_CODE" I'File name on RAM card
150 CLEAR SCREEN
160 CLEAR 9 Il ears serial bus

170  QUTPUT 800; "*RST"

180 ! Set up Test Set Serial Port 9 to receive ASCII text file

190 QUTPUT 800; " CONF: SPORT: BAUD ’ 9600’ ; PAR ' None’ ; DATA '8 Bits'"
200 QUTPUT 800; " CONF: SPORT: STOP ' 1 Bit’; RPAC ' Xon/ Xof f’ ; XPAC ’ Xon/ Xof f" "
210 QUTPUT 800; " CONF: SPORT: SIN ' | BASI C ; | BECHO *' OFF "

220 CALL Code(File_nane$, | n$)

230 END

240 Purge_it:SUB Purge_it!Purges File_name on card

250 COM / Fil e_nane/ File_nane$

260 OFF ERROR

270 PURGE Fi | e_nane$&": | NTERNAL"

280 SUBEND

290 Code: SUB Code( Fi |l e_nane$, | n$)

300 ON ERROR CALL Purge_ it !Branches if CREATE statement returns error
310 CREATE ASCI| File_nane$&": | NTERNAL", 650! Creates file on card

320 OFF ERROR

330 ASSIGN @ile TO Fil e_name$&": | NTERNAL"

340 PRI NT TABXY(1,5);"Ready to receive ASCII file data."

350 PRI NT

360 Begi n: ON TI MEQUT 9,1 GOTO Begin !Loops until data begins com ng
370 ENTER 9; I n$

380 OQUTPUT @il e; I n$

390 PRI NT I n$

400 Transfer:LOOP I'Loops to bring in ASCII file one line at a tinme

410 ON TI MEQUT 9,5 GOTO Done IExit loop if data stops for >5 sec.
420 ENTER 9; 1 n$

430 PRI NT | n$

440 OUTPUT @il e; I n$

450 END LOOP

460 Done: ASSIGN @ile TO *

470 CLEAR SCREEN

480 ! Returns Test Set Serial Port 9 input to "instrunment" allow ng serial
490 ! communication to the | BASIC Command |ine field.

500 OUTPUT 800; " CONF: SPORT: SIN " Inst’; 1 ECHO ' ON ; | BECHO ' ON "

510 PRI NT TABXY(1,5);"Down | oad of ASCII file is conplete.”

520  SUBEND
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Sending ASCII Text FilesOver RS-232 With Windows Ter minal

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 280.
Load and run the ASCII_DN download program in the Test Set’s IBASIC
controller. When the promeady to receive ASCII 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. Select Fl 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. (It isimportant that the line feeds that are in

the ASCII file not be stripped or the file transfer will not work).
9. Select or enter the file name to 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 prdbaph | 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 Conmand Li ne to remove the ASCIlI_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 ASCII Text Filesover 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 282. On the Test Set, enter and
run the ASCII_DN download program in the IBASIC controller. When the
prompt Ready to receive ASCI| file data isdisplayed 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.

BHOoo~No kA WNE

o

13

16

17.

18.

10.

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, seldegUp.
14.
15.

In the UPLOAD screen, sele@ ASCI | protocol.
Run theASCI | _ DN download program on the Test Set.

. When the Test Set displaRsady t o receive ASCI| fil e dat a, 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 ASCIlI_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 Programsfrom 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, Pro-
Comm, or Agilent Technologies AdvancelLink. Thisrequires having the serial port con-
nection established as outlined in " I nterfacing to the IBASI C Controller using
Serial Ports' on page 275.

To configure the Test Set to output the program to Serial Port 9 position the cursor
onthe IBASIC Command Line fidld. 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 (PgDn whichis 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
the listing 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 are two serial ports available for 1/0O (input / output) to peripherals external
to the 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 provides Serial Ports 9 and 10 on two 9-pin subminiature D
connectorson the rear panel. For information about serial port configuration, refer
tothe" Test Set Serial Port Configuration" on page 275.

Example IBASIC Program Using Port 10

The following program illustrates /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 V... ASCI | CHARACTER CYCLER...........

20 V... Pronpts user over Serial Port 9. To see this pronpt, you need to
30 ..., be connected to a ternminal at 9600 baud

40 ... ... Qut puts ASCI|I characters on Serial Port 10 beginning with ASCII
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 for data to be sent on port 10, press ENTER'
80 QUTPUT 800; " CONF: SPOR: SIN "I BASI C ; BAUD '9600'" !'Allows IBASIC to read port 9.
90 DI M A$[ 10]

100 ENTER 9; A$ IProgramwaits here until CR/LF is received

L0
120 1=32

130 WHILE 1<=126

140 QUTPUT 10 USING "K, #"; CHR$(1) lQutputs characters all on one line
150 1=I+1

160 END WHI LE

170 QUTPUT 800; "CONF: SPOR: SIN "I nst’ " 1Sets port 9 to IBASIC entry field.
180 EXECUTE (" CURSOR HOVE") I Pl aces cursor at left of IBASIC entry field
190 END

310
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Serial Port 10 I nfor mation

Serial Port 10 is sometimes called Seria Port B in Test Set documentation and
programs.

The default Serial Port 10 settings are the same as Serial Port 9. They are

Serial Baud rate: 9600

Parity: None

DatalLength: 8 Bits

Stop Length: 1 Bi t

Flow Cntl: Xon/ Xof f

Serial_9In (choiceof Inst or IBASIC routing): Not avai |l abl e for Port 10
IBASIC and Instrument Echo: Not avai | abl e for Port 10

N o o M w D
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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 Subsystem in 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

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 programsto 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 Programmabl e 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 SCRISBN 0-201-56350, Addison-Wesley Publishing
Company).
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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, asimplemented 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.
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Supported SCPI Commands
The Test Set supports the following subset of the :SEL ected SCPI commands.

» :SElLected:DEFine

» :SElLected:DEFine?
» :SElLected:DELete:ALL
» :SElected:EXECute
* :SElLected:NUMBer
» :SElLected:NUMBer?
» :SElLected:STATe

* :SElected:STATe?

e :SElected:STRing

e :SElected:STRing?
* SElLected:WAIT

Unsupported SCPI Commands
The Test Set does not support the following SCPI commands.

e :CATalog?

» :SElected:DELete:SELected
* :SElected:MALLocate
* :SElLected:MALLocate?
* :SElLected:NAME

* :SElLected:NAME?

+ :EXPLicit:DEFine

+ :EXPLicit:DEFine?

* :EXPLicit:DELete

» :EXPLicit:EXECute

» :EXPLicit:MALLocate

+ :EXPLicit:MALLocate?
o :EXPLicit:NUMBer

+ :EXPLicit:NUMBer?

* EXPLIicit:STATe
 EXPLIicit:STATe?

e EXPLicit:STRing

« EXPLicit:STRing?

» EXPLicit:WAIT
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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.

PROGram Subsystem Commands

NOTE:

Command Notation
The following notation is used in the command descriptions:

Letter 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.

[1 = Optional keyword; this is the default state, the Test Set will process the command
to have the same effect whether the optional keyword is included 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

When a PROGram Subsystem command is sent to the Test Set through GPIB 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.

[: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
PROGr an{ : SELect ed]

:DEFine <program> The DEFine command is used to create and download an
IBASIC program into the Test Set from an external controller.
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NOTE:

To download an IBASIC program, any currently resident IBASIC program must
first be deleted using the :DELete: ALL command. Attempting to download anew
IBASIC program while an IBASIC program is currently resident causes

I BASIC 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 :DELete:ALL 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.

Syntax (length of program not known)

PROGr 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 and isonly sent
once with the last byte of the indefinite block data.
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Example BASIC program to download an IBASIC program to Test Set

10
20
30
40
50
60
70
80

QUTPUT
QuUTPUT
QUTPUT
QuUTPUT
QUTPUT
QuUTPUT
QUTPUT
END

714;"
714;"
714;"
714;"
714;"
714;"
714;"

PROG: DEL: ALL"! Del ete current program

PROG: DEF #0"! Create program send header

10 FORJ = 1 TO 10"!1st prog line

20 DISP J"!2nd prog line

30 BEEP'!3rd prog line

40 NEXT J"!4th prog line

50 END'END! Send END nessage at end of last |ine

Syntax (length of program known)

PROGr an{ : SELect ed] : DEFi ne <#><nunber of digits in count field>
<count field:

nunber 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 byte><data byte><data byte><data byte><data byte><data byte>

Example BASIC 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;"
"50 END'!'6 characters

714,

PROG: DEL: ALL"! Del ete current program

PROG: DEF #257" ! Create program send header
10 FORJ = 1 TO 10"!18 characters + CR + LF
20 DISP J"!9 characters + CR + LF

30 BEEP'! 7 characters + CR + LF

40 NEXT J"!9 characters + CR + LF
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:DEFine? The :DEFine? query command is used to upload an IBASIC program
from the Test Set to an external controller.

The IBASIC program uploaded to the external controller istransferred as |EEE
488.2 Definite Length Arbitrary Block Response Data. The following information
describes some of the characteristics of the |EEE 488.2 Definite Length Arbitrary
Block Response Datatype. 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 byte><data byte><data byte><data byte><data byte><data byte>

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> = |[EEE 488.1 END message.

Syntax
PROGr an{ : SELect ed] : DEFi ne?
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Example BASIC program to upload an IBASIC program from Test Set

10 DI M Prog_l i ne$[ 200]! Hol ds | ongest programline in Test Set

20 DIM Fil e_nane$[ 10] ! Hol ds the nane of file to store | BASI C program
30 LINPUT "Enter name of file to store IBASIC programin:", Fil e_name$
40 OUTPUT 714; " PROG DEF?"

50 ENTER 714 USING "X, D, #*; Count _l ength !Get length of count field
60 ! Get number of characters in program includes CR/LF on each |ine
70 ENTER 714 USI NG VAL$( Count _| engt h) &' D, #"; Char s_t ot al

80 !Create ASCII file to hold program add 5 records for buffer

90 CREATE ASCI| Fil e_name$, (Chars_total/256)+5

100 ASSIGN @File TO Fil e_nane$

110 LOCP

120 ENTER 714; Prog_line$ !Read in one programline

130 QUTPUT @il e;Prog_line$ !Store in file

140 Char s_xf erd=Chars_xferd+LEN(Prog_l i ne$)+2 ! CR/'LF not read
150 EXIT | F Chars_xferd>=Chars_total

160 END LOOP

170 ENTER 714; Msg_ternminator$ ! Term nate the bl ock data transfer
180 ASSIGN @ile TO *

190 END

:DELete ALL 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
PROGr anf : SELect ed] : DELet e: ALL

Example

QUTPUT 714; " PROG am SELect ed: DELet e: ALL"
or
QUTPUT 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 command3Ash C Err or:
-285 Program syntax 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 statel, BASI C Error: - 284
Program currently runni ng is generated.
Syntax
PROGr anf : SELect ed] : EXECut e <del i i 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
OUTPUT 714; " PROGr am SELect ed: EXECut e ' CLEAR SCREEN "

or
OUTPUT 714; " PROG EXEC ’ CLEAR SCREEN "
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:NUMber <varname>{,<nvalues>} The :NUMBer command is used to set, from
an external 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> is alist of comma
separated <numeric_values> 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: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:

GPIB Error: -112 Program nmenoni ¢ too | ong.

If an attempt is made to set the value of anumeric variable or array and no
IBASIC programisinthe Test Setan| BASI C Error: -282 Il egal

pr ogr am nane is generated. If an attempt is made to set the value of anumeric
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
PROGr anf : SELect ed] : NUMBer <var nane>{, <nval ues>}
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Example setting the value of a simplevariable
QUTPUT 714; " PROG am SELect ed: NUMBer Vari abl e, 15"

or
QUTPUT 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"

Individual array elements cannot be set with the :NUMBer command.

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
CQUTPUT 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.
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:NUMber? <varname> The :NUMBer? query command is used to return, to an
externa controller, the current value of numeric variables or arraysin an IBASIC
program in the Test Set . <varname> is the 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).

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".

Attempting to send a <var_name> longer than 12 characters as character data
(<var_name> not enclosed in quotes) will generate the following error:
GPIB 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 Setan1 BASI C Error: -283 Il 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.

Syntax
PROGr anf : SELect ed] : NUMBer ? <var nanme>

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 astype conversion (integer to real, real to complex, etc.), the sequence
in 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 external controller. The examples which follow represent the capabilities of HP®
Rocky Mountain BASIC programming language running on an HP® 9000/300 Series
Controller.
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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 Variable in the IBAS C program.

Example querying the value of a one dimensional array [Array(5)] with 6 elements

QUTPUT 714; " PROGr am SELect ed: NUMBer ? Array"
ENTER 714; Resul t _array(*)
or
QUTPUT 714; " PROG NUMB? Array"
ENTER 714; Result _array(*)

This exampl e 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.
Example querying the value of a one dimensional array whose name is known but
whose current size isunknown
10 DI M Tenp$[ 5000] !This will hold 250 nunbers @20 characters each
20 DIM Result _array(500) !This array will hold up to 501 val ues
30 QUTPUT 714; "PROG NUMB? Array" !Query the desired array
40 ENTER 714; Tenp$ ! Enter the values into a tenporary string variabl e
50 N=-1 !Initialize array pointer, assune option base 0
60 REPEAT !Start loop to take values fromstring and put in array
70 N=Nt1 !l'lncrement array pointer
80 Pos_comma=POS( Tenp$, ", ") ! Find comma separ at or
90 Result_array(N)=VAL(Tenp$[ 1, Pos_comme-1]) !Put value into array
100 Tenp$=Tenp$[ Pos_comma+l] ! Renpbve value fromtenporary string
110 UNTI L POS(Tenp$,",")=0 !'Check for last value in tenmporary string
120 Result_array(N+1) =VAL(Tenp$) !Put last value into array
130 END
The above example assumes that the dimensioned size of the IBASIC array is smaller than
the dimensioned size of the array named Result_array.

NOTE: Individual array elements cannot be queried with the :NUMBer? command.
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:STATe RUN|PAUSESTOP|CONTinue The STATe command is used to set, from
an external controller, the execution state of the IBASIC program in the Test Set.
Table 35 defines the effect of setting the execution state of the IBASIC program to
adesired state from each of the possible current states.

Table 35 Effect of STATe Commands
Desired State of Current State of IBASIC Program
IBASIC Program
(STATecommand sent
o Test Set) RUNNING PAUSED STOPPED

RUN GPIB Error: -221 | RUNNING RUNNING
Settings conflict

CONT GPIB Error: -221 | RUNNING GPIB 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
PROGr anf : SELect ed] : STATe RUN| PAUSe| STOP| CONTi nue

Example

QUTPUT 714; " PROG 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, STOPR, or PAUS) is sent as a series of ASCII characters.

The program execution states are defined as follows:

* RUN, the program is currently executing.
e PAUS, the program has reached a break in execution but can be continued.
e STOP, program execution has been terminated.

Syntax
PROGr 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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: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>.

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,'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:GPI B
Error: -112 Program menoni c 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
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
GPIB 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 Il 1 egal program nane
is generated. If an attempt is made to set the value of astring 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 anf : SELect ed] : STRi ng <var nane>{, <sval ues>}

Example setting the value of a simplestring variable

QUTPUT 714; " PROGram SELect ed: STRing Variable,’  data' "
or
QUTPUT 714;"PROG STR Variabl e, data'"

Example of setting the value of a string array with 3 elements of 5 char acter s each,
such as Array$(2)[5]
QUTPUT 714; " PROG am SELect ed: STRi ng Array,’ 12345',' 12345",’ 12345""

or
OQUTPUT 714;"PROG STR Array, ' 12345',’ 12345’ ,’ 12345 "

Note: With Option Base 0 set in IBASIC, array indexing starts at 0.

:STRing? <varname> The :STRing? query command is used to return, to an
external 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:

GPIB Error: -112 Program mmenoni ¢ 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 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

GPIB 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
quoted 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 BBASI C Error: -283 |11 egal

vari abl e nane is 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 program ahBASI C Error: -283 Il egal variable naneis

generated.

Syntax
PROGr anf : SELect ed] : STRi ng? <var nane>

NOTE: The program commands and syntax used to enter string data from the Test Set into the
externa controller 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.
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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$

Example of querying thevalue of astring array with 3 elementsof 5 characterseach,
such as Array$(2)[5]

QUTPUT 714; " PROGr am SELect ed: STRi ng? Array"

ENTER 714 USI NG "3(X, 5A, 2X)"; Resul t _array$(*)
or

OUTPUT 714; " PROG STR? Array"

ENTER 714 USING "3(X, 5A, 2X)"; Resul t _array$(*)

Thisexample assumesthat the string array named Result_array$(*) is dimensioned exactly
the same as the array named Array in the IBASC program and that each element in the
string array Array has five charactersinit.

Example of querying thevalue of a string array whose name is known but whose cur-
rent sizeisunknown

05 OPTI ON BASE 1

10 DI M Tenmp$[ 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 REPEAT !Start loop to take values fromstring and put in array
70 N=N+1 !lIncrement array pointer

80 Pos_comma=PCS( Tenp$, ", ") !Find conmma separ at or

90 Tenp_array$(N) =Tenp$[ 2, Pos_comma-2] ! Put value into array

100 Tenp$=Tenp$[ Pos_conmma+l] ! Renpbve value fromtenporary string
110 UNTIL POS(Tenmp$,",")=0 !Check for last value in tenporary string
120 Tenp_array$( 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 IBASIC string array Array must be less than or equal to 200 characters.
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:WAIT The:WAIT command stops the Test Set from executing any commands or
queries received through GPIB until after the IBASIC program exitsthe RUN
state; that is, the program is either PAUSED or STOPPED.

The Test Set will continue to process GPIB commandsinto the GPIB input buffer
up to the point that the buffer isfull. If the external controller attemptsto send
more commands than can fit into the GPIB input buffer before the IBASIC
program isPAUSED or STOPPED, the GPIB buswill appear to belocked up. This
is due to the fact that the GPIB bus and the external controller will beina
temporary holdoff state while waiting for the GPIB input buffer to empty.

If aquery command is sent to the Test Set whilethe 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 GPIB bus will appear to be locked up. This is due to
the fact that the GPIB 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
PROGranf : SELected] : WAI T

Example

QUTPUT 714; " PROGr am SELect ed: WAI T"
or

QUTPUT 714; " PROG WAl T"
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:WAIT? The :WAIT? query command stops the Test Set from executing any
commands or queriesreceived through GPIB until after the IBASIC program exits
the RUN state, that is - the program is either PAUSED or STOPPED. A 1lis
returned in response to the :WAIT? query command when the IBASIC program is
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. Thisisdueto thefact that the GPIB bus and the external controller will
bein atemporary holdoff state while waiting for the Test Set to put a 1 into the Output queue to
satisfy the :WAIT? query command.

Syntax
PROGr anf : SELect ed] : WAI T?

Example

QUTPUT 714; " PROGr am SELect ed: WAl T?"
ENTER 714; Dunmy
or
QUTPUT 714; " PROG WAI T?"
ENTER 714, Dumy

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.

Example BASI C program without using the :WAIT? query command

10 QUTPUT 714; " PROG STAT RUN'

20 LOCP

30 OQUTPUT 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 WAI T?"

30 ENTER 714; Dummy ! Programwi | | hang here until | BASI C program st ops
40 DI SP "1 BASI C program not running."

50 END
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Using the EXECute Command

NOTE:

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.

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 GPIB
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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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 | i ne nunber/program | i ne>’

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""'"

Editing an existing IBASIC 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:
QUTPUT 714;" PROG EXEC ' 30 OUTPUT 814;"" AFAN: DEMP: GAIN 10 dB""’ "

Quoted strings, such as those used in OUTPUT commands, must use double
quotes.
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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 "

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
GPIB 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 pro-
gram 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 ITH S IS A SAMPLE PROGRAM
20 CLEAR SCREEN

30 PRI NT " DOANLCADI NG COVPLETED!
40 END

3. Execute the following commands on the external controller:

QUTPUT 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:

QUTPUT 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 e key on the Test Set's TESTS (IBASIC Control-
ler) 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
20
30
40
50
60
70
80
90

I'Upl oad an IBASIC programin Test Set to an external controller.

DI M Prog_line$[200] !Holds | ongest programline in Test Set

DI MFil e_name$[ 10] !Holds the name of file to store | BASI C program
Addr =714 ! Test Set GPl B address

LI NPUT "Enter nane of file to store I BASI C programin: ", Fil e_nane$
OUTPUT Addr ; " PROG DEF?"

ENTER Addr USI NG "X, D, #"; Count _| ength ! Get | ength of count field
I Get nunber of characters in program includes CR/LF on each |ine
ENTER Addr USI NG VAL$( Count _| engt h) &' D, #"; Chars_t ot al

100 !Create ASCII file to hold program add 5 records for buffer

110
120
130

CREATE ASCI | File_nane$, (Chars_total/256)+5
ASSIGN @ile TO Fil e_nane$
LOooP

140 ENTER Addr; Prog_line$ ! Read in one programline
150 QUTPUT @ile;Prog_line$ !'Store in file
160 Char s_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_total
190 END LOCP

200 ENTER Addr; Msg_terminator$ ! Terminate the bl ock data transfer
210 ASSIGN @ile TO* IClose the file
220 END

336

S:\agilent\e8285\USRGUIDE\BOOK\CHAPTERS\ibasic.fb



Chapter 6, IBASIC Controller
PROGram Subsystem

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 ' | NI TI ALl ZE" " DOS: | 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 com-
mand on the external controller:

OQUTPUT 714; "PROG EXEC " M5l "": | NTERNAL, 4""" "

5. Savethe program to the memory card by executing the following command on the ex-
ternal controller:

QUTPUT 714; "PROG EXEC ' SAVE ""<fil enane>""""
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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: @) 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. Agilent
Technologies has developed software specifically designed to run on the Test Set.
The Agilent Technologies 83217 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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TEST S Subsystem File Descriptions

Threetypes of files are used in the TESTS Subsystem to store different types of
information.

CodeFiles

Thefirst aspect of an automated definition isthe code itself. Thisisjust astandard
IBASIC Code file that can reside either on the Memory card, on an external disk
drive connected to the GPIB port of the Test Set, or in an internal RAM disk. The
name of thisfileis appended with .PGM file extension. Thistellsthe 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 atest
point passes or fails.

Only one Library is defined for each Code file. The name of thisfile is appended
with a.LIB file extension, telling the TESTS system that thisisaLibrary file.
Also, both the Library and Code file should have the same base name to indicate
the relationship between them.

A Library isrequired to use the user-interface screen functions of the TESTS
Subsystem. If the program is simple enough that thereis 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.

Procedure Files

A Procedure allows 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 adifferent subset of the choicesavailablein the Library. These
files are appended with a .PRC file extension, 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.
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Procedure 1
pName
Parameters,
Specifications, and
) test for each radio
IBASIC Test Code Test Library
cName IName
Code for all possible Set of all parameters, Procedure 2
radio tests specifications, and pName2
tests
Procedure N
pNameN
ch6drw06.drw
Figure 42 TEST S Subsystem File Relationship
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TESTS Subsystem Screens
The TESTS Subsystem uses several screensto create, select, and copy files, and
to run tests.
The TESTS (Main Menu) Subsystem Screen

The TESTS (Main Menu) screen is accessed by pressing the front panel Testskey.
Test procedures are selected and run from this screen. Additionally, accessto al
other TESTS Subsystem screens is accomplished from this screen.

TESTS [IMain Renul

Plegie seledl & pracedurs 1o loeds 0=un Tesl

: ETEREEA
LOAD TEST FROCEDLRES
Select Procedure Lacikian! +
Geleci Procadure Fileraaed  Librarvd Prograal

Ta SiFedn
fezcrimiidps!

O COHF
CUSTOMLZE TEST FEICEDLUEE! EET UP TEST EETH ® Anelaa

chanmel TnferAgt J86 Exssutics Cong

Test Farometers Externil Oevices ALLEE:
Jrder at Tegls Frinigér S&tue _
fasssFall Lisilss [BASIC Cnarl

faverlelete Frocedure

Figure 43 The TESTS (Main Menu) Subsystem Screen
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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 abrief description of the procedure currently selected in the
Sel ect Procedure Fil enane: fied.

To view all the Procedures available on the mass storage location currently
selectedinthe Sel ect Procedure Locati on: field, position the cursor onthe
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. Thisisnot alisting of the full contents of the selected mass
storage location, it isonly alist of the proceduresfiles that are stored on that
media.

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 requirements of
aspecific radio. There are several user-interface screens provided to allow the
user to make modifications.

To access any of these screens, position the cursor on the desired field and push
the rotary knob.

« TheOrder of Testsscreen lets the user select the desired test(s) from the full set of avail-
able tests in the loaded procedure file.

« TheChannel 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 mes-
sages during testing.

« TheTest Parameters screen is used to define instrument settings and characteristics to
match those of the radio being tested (audio load impedance, audio power, power sup-
ply voltage, etc.).

« TheExternal Devices screen identifies all connected GPIB equipped instruments and
their GPIB addresses.

+ TheSave/Delete Procedure screen is used to save or delete Procedures.

e ThePrinter Setup screen is used to select the printer used for IBASIC PRINT com-
mands and to configure the format of the printer page.

« TheExecution Cond screen is used to configure the IBASIC program execution condi-
tions.

e ThelBASC Cntrl screen is the IBASIC Controllers display screen.
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Refer to the TESTS Screen chapter for descriptions in the Agilent Technologies
E8285A Reference Guide for information concerning how the different TESTS
Subsystem screens are used.

The use of the IBASIC Controller screen is described in the beginning of this
chapter.
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" General Information About Error Messages' on page 347
" Positive Numbered Error Messages' on page 348
"IBASIC Error Messages' on page 349

"GPIB Error Messages' on page 350

"Text Only Error Messages' on page 351

"The Message Display" on page 352

" Non-Recoverable Firmware Error" on page 353

"Text Only GPIB Error Descriptions' on page 355
"Numbered GPIB Error Descriptions' on page 357

"List of Text Only Error Messages' on page 374
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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:

e This section
«  TheHP® Instrument BASIC Users Handbook Version 2.0 (HP® P/N E2083-90005)

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
e IBASIC error messages

¢ GPIB error messages

* Text only error messages
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Positive Numbered Error M essages

Positive numbered error messages are generally associated with IBASIC. Refer to the
HP® Instrument BASIC User’s Handbofs information on IBASIC error messages.

Positive numbered error messages take the form: ERROR XX Message Text
For example:
e Error 54 Duplicate file nane
e or

e Error 80 in 632 Medium changed or not in drive
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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
Handbookfor information on positive numbered error messages. Refer to " GPIB Error
Messages' on page 350 for information on negative numbered error messages (the error
message associated with a negative number is the same for GPIB errors and IBASIC
errors).

IBASIC error messagestaketheform: | BASI C Error: - XX Message Text

For example:
e |IBASIC Error: -286 Programruntine error
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GPIB Error Messages

Most GPIB 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 GPIB
without configuring the Test Set as the System Controller. When diagnosing the cause of
an error condition check for these conditions first.

Refer to " Text Only GPIB Error Descriptions' on page 355 or " Numbered GPIB
Error Descriptions' on page 357 for alist of some of the common error messages.

GPIB error messagestaketheform:GPI B Error: -XX Message Text or
GPI B Error: Message Text
For example:
GPIB Error: -410 Query | NTERRUPTED.
or

GPIB 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.
See" The Message Display" on page 352 for more information about messages
displayed on the Test Set’s display.

Un-numbered (text only) GPIB error messages are generally self-explanatory. For
example, trying to retrieve a saved register that does not exist generates the following
error message:

GPIB Error: Register does not exist.

Text only error messages can also be displayed while running the Test Set’s built-in
diagnostic or calibration utility programs.
Text only error messages take the fofithi s i s an error message.
For example:

 |nput value out of range.
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The Message Display

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, pending correction of the error condition,
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 GPIB 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.

NOTE: Warblesand 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

This error, also referred to as an “assert” occurs when the Test Set encounters a condition
that the firmware cannot proceed from - causing the Test Set to halt operation until power
is cycled. The message appears in the center of the Test Set'’s display and (except for the
two lines in the second paragraph) has the form:

Non-recoverable firmvare error. Please record the 2 |ines of
text bel ow and contact Hew ett Packard through your | ocal
service center. In the U S, you may call the factory at
(800) 827-3848.

‘Address error exception’
at line number 0

To continue operation, turn POWER off and back on.

Unfortunately, you will not be able to recover from this condition without turning the Test
Set off. If the failure reoccurs when you attempt to repeat the operation that caused the
failurein thefirst place, you should record exactly what the configuration of the instru-
ment was when the error appeared, and contact Agilent Technologies. Thisinformation
will help us determine the proper course of action for your repair.
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If The Non-
Recoverable
FirmwareError
Occursat Power-up

If the Test Set displays this error when first powered up, disabling Test Set opera-
tion, it could be related to the Aut ost art field onthe main TESTS screen, or a
POWERON Save/Recall register. Thisfield causes the Test Set to automatically
run the last program loaded in memory when the Test Set is powered up. If the pro-
gram is corrupted, the Test Set will automatically “lock up”.

The only way to recover from this condition is to clear the Test Set’s operating RAM. This
will clear any IBASIC program, Save/Recall registers, and RAM disks that have been
saved, as well as three calibration factors. The calibration factors are easily re-entered; the
IBASIC programs, Save/Recall registers, and RAM disks must be re-loaded or re-initial-
ized after clearing memory.

To Clear the Test Set's RAM:

1. Turnthe Test Set off.

2. Hold the PRESET and HZ/uV buttons down.

3. Turn the power on (with the buttons still held down) and wait until the CODMA CALL
CONTROL screenis displayed.

Re-enter the Calibration Factors Erased when RAM isCleared

Use this procedure to re-enter the three calibration factors that were erased when RAM is
cleared. Usethe ANLG SCRNS keys (to the left of the cursor control knob) to access the
reguired screens.

1. Accessthe RF GENERATOR screen and select the DC FM Zer o field (under FM
Coupl i ng).

2. Disconnect any cablesto the ANT IN or RF IN/OUT connectors.

3. Accessthe TX TEST screen and select Zer o under the TX Pwr Zer o field.

4. Accessthe AF ANALY ZER screen and select Zer o under the DC Cur r ent field.
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Text Only GPIB Error Descriptions

The following list contains a subset of the Test Set’s text only GPIB error messages. These
messages represent error conditions which may require explanation in addition to the error
message text.

GPIB Error during Procedure catalog. Check Config.

This error occurs when the Test Set fails to access an external GPIB disk drive when
trying to obtain a catalog of procedure files. This would occur wheBd¢hect

Procedure Location: field onthe TESTS (Main Menu) screen is sebitsk and

the operator then tries to select a procedure filename usiggtiect Procedure

FI | enane: field. Ensure that thiébde 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.

GPIB 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 Err or is displayed.

This message may also be immediately followed by the message,

GPI B Error: -420: Query UNTERM NATED.
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GPIB 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 is insufficient
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.

GPIB Error: Unknown Save/Recall error.

This error can occur when you are trying to SAVE the instrument state to a mass storage
device with a LIF formatted media. The default file system is DOS. Refbafier 5,
"Memory Cards/Mass Storage" for more information.

GPIB Error: GPIB 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
" To Specify Units-of-Measurefor GPIB Data Transfer" on page 56 for more details.
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Numbered GPIB Error Descriptions

NOTE:

Error =100

Error -101

Error —102

The following GPIB errors can be generated under any of the following conditions:
« controlling the Test Set with an IBASIC program running on the built-in IBASIC con-
troller

« controlling GPIB devices/instruments, connected to the Test Set's external GPIB 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 GPIB printer

« using the Test Set manually to access procedure/library/code files stored on an external
GPIB disk

The negative numbers which precede the error message 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 SCRddison-Wesley Publishing Company ISBN 0-201-56350-9.

GPIB Parser. The term “Parser” is used in the following error message descriptions. It
refers to the Test Set’'s GPIB command parser.

Command error

This code indicates only that a Command Error as definHebR 488.2, 11.5.1.1.4 has
occurred.

Invalid character

A syntactic element contains a character which is invalid for that type.

Syntax error

An unrecognized command or data type was encountered; for example, a string value was
received when thdevice does not accept strings.
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Error -103 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

Error -104 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.

Error -105 GET not allowed

A Group Execute Trigger was received within a program message (see |EEE 488.2, 7.7).

Error —108 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.

Error -109 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.

Error =110 Command header error

An error was detected in the header.

Error -111 Header separator error

A character which is not alegal header separator was encountered while parsing the
header.

Error -112 Program mnemonic too long

The header contains more than twelve characters (see |[EEE 488.2,7.6.1.4).
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Error -113 Undefined header

The header is syntactically correct, but it is undefined for this specific device. For
example, *XYZ is not defined for any device.

Error -114 Header suffix out of range

Indicates that a nonheader character has been encountered in what the parser expectsisa
header element.

Error -120 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.

Error -121 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.

Error —-123 Exponent too large

The magnitude of the exponent was larger than 32000K&£e488.2, 7.7.2.4.1).

Error -124 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).

Error —128 Numeric data not allowed

A legal numeric data element was received, butiéhieze does not accept one in this
position for the header.

Error —130 Suffix error

This error, as well as errord 31 through-138, are generated when parsing a suffix.

Error -131 Invalid suffix

The suffix does not follow the syntax describedlHERE 488.2 7.7.3.2, or the suffix is
inappropriate for thislevice.
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Error —134

Error —138

Error —140

Error -141

Error —144

Error —148

Error =150

Error —151

Error —158

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, aswell 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.

String data error

This error, aswell 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.

String data not allowed

A string data element was encountered but was not allowed by the device at this point in
parsing.
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Error —160

Error -161

Error —168

Error =170

Error =171

Error -178

Error —180

Error —181

Error Messages

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.

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.
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Error -183 Invalid inside macro definition
Indicates that the program message unit sequence, sent with a*DDT or *DMC command,
issyntactically invalid (see 10.7.6.3).

Error -184 Macro parameter error
Indicates that a command inside the macro definition had the wrong number or type of
parameters.

Error —200 Execution error
This code indicates only that an Execution Error as defined in |EEE 488.2, 11.5.1.1.5 has
occurred.

Error —201 Invalid while in local
Indicates that a command is not executable while the deviceisin local dueto ahard local
control (see IEEE 488.2, 5.6.1.5). For example, adevice with arotary switch receives a
message which would change the switches state, but thedeviceisin local so the message
can not be executed.

Error —202 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 REMS or to LWLS from RWLS.
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Error =210

Error —211

Error =212

Error —213

Error —214

Error =215

Error —220

Error —221

Error Messages

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 ameasurement 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.

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).
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Error —222 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).

Error —223 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.

Error —224 Illegal parameter value
Used where exact value, from alist of possibles, was expected.

Error —230 Data corrupt or stale
Possibly invalid data; new reading started but not completed since last access.

Error —231 Data questionable
Indicates that measurement accuracy is Suspect.

Error —240 Hardware error
Indicates that alegal program command or query could not be executed because of a
hardware problem in the device.

Error —241 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.

Error -250 Mass storage error
Indicates that a mass storage error occurred.
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Error —251

Error —252

Error —253

Error —254

Error —255

Error —256

Error =257

Error —258

Error Messages

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

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 amath 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 |EEE

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 was too 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 placehol der (see
|EEE 488.2, 10.7.3).
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Error =275

Error —276

Error =277

Error —278

Error —280

Error —281

Error —282

Error —283

Error Messages

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).

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 * DM C 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.

lllegal 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.

Illegal variable name

An attempt was made to reference a nonexistent variable in a program.
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Error —284 Program currently running
Certain operations dealing with programs are illegal while the program is running. For
example, deleting a running program is not possible.
Error —285 Program syntax error
Indicates that syntax error appears in a downloaded program.
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.
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Error —330

Error —350

Error —400

Error -410

Error —420

Error —430

Error Messages

Self-test failed

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.

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 |EEE
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):

QUTPUT 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
IEEE 488.2, 6.3.1.7). For example, both input buffer and output buffer are full and the
device cannot continue.
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Error —440

Error —606

Error —607

Error —608

Error —1300

Error —-1301

Error —1302

Query UNTERMINATED after indefinite response

Indicates that a query was received in the same program message after a query reguesting
an indefinite response was executed (see |EEE 488.2, 6.5.7.5.7).

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 aresult of ahardware error or failure. Refer
to the Agilent Technol ogies E8285A Assembly Level Repair Manual for diagnostic
information.

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 aresult of a hardware error or failure. Refer to the
Agilent Technologies E8285A Assembly Level Repair Manual for diagnostic information.

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 aresult of a hardware error or failure. Refer to the Agilent Technologies
E8285A Assembly Level Repair Manual for diagnostic information.

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.

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.

Release attempted while not in Connect state.

Indicatesthat an attempt was made to send a Rel ease message to a mobile station when the
Call Processing Subsystem was not in the Connect state.
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Error —1303

Error —-1304

Error —1305

Error —-1306

Error —1307

Error —1308

Error —1309

Error Messages

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.

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 achangein
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 thRegi 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 thRage 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 thkecess state is entered.
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Error -1310

Error -1311

NOTE:

Error -1312

Error -1313

Error -1314

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.

RF power loss indicates loss of Voice Channel.

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 simulated Base Station will terminate the call and return thdhieve state.

This error message is displayed if the host firmware has detected that the mobile
station’s carrier power has fallen below the 0.0005Watts threshold. The call is
dropped and the Call Processing Subsystem returns tethee 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 CONTROL
screen is selected during a measurement session). Failure to zero the power meter can result
in erroneous RF power measurements. See “Using the Analog Call Processing Subsystem”
chapter in thé\gilent Technologies E8285A Application Guide for information on zeroing

the RF Power meter.

Data from RVC contains invalid bits in word [1,2,3].

Indicates that the decoded data received on the reverse voice channel contains invalid bits
in word 1 and/or word 2 and/or word 3. The raw decoded data is displayed in hexadecimal
format in thetop right-hand portion of the CALL CONTRCL screen. Raw decoded
dataisonly displayed when the CALL CONTROL screen Di spl ay fieldisset 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

Error Messages

Data from RECC contains invalid bits in word [1,2,3].

Indicates that the decoded data received on the reverse control channel containsinvalid
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 datais only displayed when the CALL CONTROL screen

Di spl ay field isset 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 datais only displayed when the CALL CONTROL screen

Di spl ay field is set to Dat a.
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List of Text Only Error M essages

Operation errors generally occur when you try to do something the Test Set was not
designed to do. Most messagestell you what to do to correct the problem, (turn something
off, reduce a field’s value, press a certain key, and so forth).

Some common messages are listed here:

All self tests passed.
This message appears if the Test Set did not detect any hardware or firmware failures

during its initial self-diagnostics. This message should always appear immediately after
instrument turn on.

Cal file checksum incorrect - initializing file.
This message usually appears after the Test Set firmware ROM is changed. It is not a

problem in that instance, but should not re-appear during subsequent operation of the Test
Set.

Cannot change parameter while measurement is armed.
This message appears if an attempt was made to change one of the following CDMA

SWEPT POWER MEASUREMENT screen fields after arming the measurement:
Anpl i t ude, Sl ope, orRF Channel / RF Anl Freq.

Cannot make call at this time.

This message appears if a call is attempted while the Test Set is performing another call
processing function, such as registration. Press the End call key and attempt the call again.

Cannot perform operation during hard handoff.

This message appears if a signaling operation is initiated while a handoff is in progress.
The initiated operation does not proceed.

Cannot perform operation without mobile registration.

This message appears in the message screerPdgiee Send field in the CDMA CELL

SIT CONFIGURATION screen is set &0 AK, AO- NA, GP, AC- AK/ GP, orAO- NA/ GP

and a valid registration has not been received from the mobile station after the protocol
has been changed on the Test Set or after the Test Set power has been cycled.
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Change Ref Level, Input Port or Attenuator (if using “Hold").

This message appearsif the RF signal level is either too great or too small for the current
input port, attenuator setting, or both. This error often occurs when trying to make alow-
level measurement using the RF IN/OUT port with the Spectrum Analyzer. Make the
indicated changes until this message is no longer displayed.

Change RF Gen Amplitude, Output Port or Atten Hold (if on).

This message appears if the RF Generator Anpl i t ude field is set too high when using
the RF IN/OUT port or when adjusting the amplitude withthe At t en Hol d field set to
On. The RFIN/OUT port has alower maximum output level than the DUPLEX OUT port.
Usethe DUPLEX OUT port, or reduce the RF Generator level. Also, if the At t en Hol d
is set to On, the amplitude might be adjusted outside of the allowed range. Change the
amplitude.

Decoder buffer full. Decrease gate time.

This message appears if too many decoder samples were sent to the decoder buffer during
ameasurement gate time, causing a data overflow. Reducing the gate time decreases the
amount of data sent during each measurement.

Delta between RF Power and a channel level greater than 30 dB

This message appears if a code channel level (pilot, sync, paging, or traffic) isset to a
value outside of the 30-dB range relative to the RF Power level.

To find out which code channel is causing this error message, calculate the delta between
RF Power and Sector A power. Add to this value the delta between Sector A power and
the code channel that is set to the lowest value. If this total exceeds 30 dB, decrease the
delta by adjusting the code channel level or the Sector A Power level closer to the
displayed RF Power. Repeat for Sector B if necessary.

Direct latch write occurred. Cycle power when done servicing.
This message appears if the SERVICE screen was accessed and one or more internal latch

settings were changed. Turn the instrument off and back on to reset the latches. (This
condition might occur during periodic calibration.)

Input value out of range.

This message appears if a number was entered that was too large or small for the selected
field, for example, attempting to set AFGL Fr eq to 125 kHz.
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Invalid channel setting with paging rate set to ‘half'.

This message appears if the Sector A Pagi ng field or the Sector B Pi | ot fieldissetto
alevel between -3.01 and 0 dB with the Page Rat e field (onthe CDMA CELL SITE
CONFIGURATION screen) set to Hal f .

Readjust the Sector A Pagi ng field and/or the Sector B Pi | ot field (on the CDMA
GENERATOR CONTROL screen) so that neither isat avalue between —3.01 and 0 dB, or
set the Page Rat e fieldto Ful | to alow levelsup to O dB.

Invalid keystroke.

This message appearsis akey that has no function relating to the selected field is pressed.
For instance, pressing the Yes On/Off key whiletheFi | t er 1 field is selected.

Measurement result is out of range. Adjust Ref Level field to see trace.

This message appearsif the Ref Level field of the CDMA SWEPT POWER
MEASUREMENT screen is set to avalue that is outside of the display range. (For
instance, the field is set to 0 dB and the level of the trace is more than 15 dB.) Thiserror
message might also appear if no trigger is received and noise is measured.

Mobile reject order received.

This message appears if the mobile station rejected the (extended) handoff direction
message, and the Test Set extinguished the hard handoff indicator and reset the
corresponding status bit to 0. The Test Set Base Station simulation remained in the
origina state.

No response from mobile to handoff direction message.

This message appears if the mobile station did not respond to the (extended) handoff
direction message, and the Test Set extinguished the hard handoff indicator and reset the
corresponding status bit to 0. The Test Set Base Station simulation remained in the
original state.

No response from mobile to handoff direction on new channel.

This message appears if the mobile station did not send the handoff compl etion message,
and the Test Set extinguished the hard handoff indicator and reset the corresponding status
bit to 0. The Test Set Base Station simulation remained in the original state.
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One or more self tests failed. Error code: XXXX

This message appears if an instrument failure was detected when the Test Set was turned
on. (For example, having a stuck front-panel key during turn on.) The numbered error
message corresponds to a binary-weighted group of errors listed in the * TST Common
Command description in GPIB Common Commands chapter of the Agilent Technologies
E8285A Condensed Programming Reference Guide.

Option not installed.

This message appearsif afunction is selected that requires optional hardware that is not
present.

Pilot Strength Measurement Message not received from mobile.

This message appearsif the Pilot Strength M easurement Message (PSMM) is not received
from the mobile station within 2 or 3 seconds after the Pilot Measurement Request Order
(PMRO) is sent.

Squelch interrupt overflow. Press MEAS RESET.

This message appears if the Test Set temporarily interrupts audio measurements when
squelch isfirst broken to prevent internal switching transients from influencing
measurements (except when using the OSCILLOSCOPE, SPECTRUM ANALY ZER,
DECODER, or SERVICE screens). If squelch is repetitively broken in a period of afew
seconds, the duration of measurement interruption becomes too great, and the Test Set
stops interrupting the signal . Following measurements may be influenced by transient
signals.

Pressing the MEAS RESET key clears the data buffer used to generate interrupts,
resetting the normal squelch operation to eliminate transients.

This condition might occur when monitoring low-level off-the-air signals.

Turn off either AM or FM settings.

This message appearsif the creation of simultaneous AM and FM (using any combination
of AFGenl, AFGen2, andthe Mod | n To field) was attempted. The Test Set does not
provide simultaneous AM and FM.
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I ndex

Symbols

‘.LIB’ files, 249
NMT’ files, 246, 249
‘. PGM’ files, 249
‘.PRC’ files, 249
*.SAV’ files, 249

‘n’ files, 246

A B
abort printing,72 base settings
Active Controller changing 64
when capability required9 default,64
AdvanceLink (68333F Version B.02.00) Battery
terminal emulator283 300 memory card256
ANT IN connector part numbers256
connecting to20 replacing,256
ASCII text files Beeper
sending with ProComm Communica- Configure screem4
tions Software308 beeper
sending with Windows Terminad07 volume control44
ASSIGN, 66, 67
averaging

example how to us&2
measurement results?
restart averaging2
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C

Calibrating Status Register Group, 109
Calibration Status Register Group, 114
accessing registers contained in, 116,
122
condition register bit assignments, 116,
119
Call Processing Status Register Group,
119
Call Processing Subsystem
polling, 106
service request, 107
CDMA Authentication Status Register
Group, 130
CDMA SMS Status Register Group, 135
CDMA Status Register Group, 124
CDMA status register group
reporting structure, 221
SMB, 223
transition filters, 222
CDMA_1 Status Register Group, 140
CDMA _2 Status Register Group, 145
clear
global user key assignment, 67
local user key assignment, 66
register contents, 63
Codefiles, 246
code files, 339
Communicate Status Register Group, 150
condition register bit assignments, 154
configuration
test set, 43
Configure screen
Beeper, 44
Date, 44
RFGen Valts, 45
Time, 44
connect
DUT to test set, 20
radio to test set, 20
COPY_PL, 260
Copying avolume, 262
Copying files, 261
customer support, Agilent Technologies,
10

D

datafunctions

turning ON and OFF, 49
data structure

for status reporting, 221
Date

Configure screen, 44
date and time, 44
dBm

displaying resultsin, 55
dBuvV

displaying resultsin, 55
decimal format, 58
decrement

changing setting, 60
Default file system, 235
default settings

base, 64

changing, 63, 64

power-on, 63
delete

global user key assignment, 67
local user key assignment, 66

register contents, 63
device-under-test
connecting, 20
Disk drives
external, 241, 265

externd - default mass storage volume

specifier, 245

externd - initializing mediafor, 266

DOS file names, 248
DOSfile system, 247

initializing mediafor, 251

downloading programs

to Test Set, 293, 335
dump graphics, 72
DUT

connecting, 20

E

EPSON card (see Memory card), 242,
243, 254
Error Message Queue, 155
Error Message Queue Group
accessing the error message queue, 156
Error Messages
non-recoverable firmware error, 353
error messages, 345
operation, 374
pending correction of error condition,
352
External disk drives, 237, 241, 265
initializing mediafor, 251, 266
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F

fields
changing settings, 24
interactions, 70
priority settings, 70
types of, 24
File names
conflicts, 250
recommendations, 250
File system
backing up files, 260
copying volume, 262
DOS, 247
DOS file names, 248
file name conflicts, 250
file naming recommendations, 250
file types, 251
initializing media, 251, 259, 264, 266
LIF, 247
LIF file names, 248
naming files, 248
storing code files, 252
Filetypes, 251
Files
backing up, 260
copying, 261
storing, 252
frequency offset, 68, 69
Front panel
ON/OFF key, 49
functional test
for verifying operation, 41

G

GPIB

Active Contraller, 29, 87, 89

address - displaying, 34

address - setting, 34

changing afield setting, 31

configuration, 29

display units - changing, 55

downloading programsto Test Set, 293

GPIB units - changing, 56

making a simple measurement, 32

passing control (see Passing Control),
87

PROGram commands.See PROGram
Subsystem

programming examples, 31, 32, 39

programming guidelines, 30

reading afield setting, 31

STATe command - definition, 49

Status reporting (see Status reporting),
101

System Controller, 29, 87, 88

uploading programsto Test Set, 294

GPIB command syntax

DUNIits, 55

guidelines, 35

STATe, 49

UNITs, 56

use of spaces, 36

using colons to separate commands, 36

using question mark to query setting/
field, 38

using quotes for strings, 36

using semicolon colon command sepa-
rator, 37

using semicolon to output multiple
commands, 37

using upper/lower case letters, 35

H

Hardware Status Register #1 Group, 157
accessing registers contained in, 160
condition register hit assignments, 160

Hardware Status Register #2 Group, 163
accessing registers contained in, 166
condition register bit assignments, 166

HFS (Hierarchical File System), 248

hi limits
setting measurement limits, 53

Hierarchical File System (HFS), 248
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IBASIC
Controller - default mass storage loca
tion, 244
COPY command, 261, 262
copying files, 261
default file system, 235
GET command, 252
INITIALIZE command, 251, 259, 264,
266
initializing media, 251
LOAD command, 252
making a simple measurement, 32
Mass Storage Volume Specifier (MSl),
259
MSI, 259
passing control back using PASS CON-
TROL, 90
requesting GPIB active control, 91
running programs, 30
SAVE command, 252
selecting mass storage devices, 245
STORE command, 252
storing files, 252
IBASIC command line, 271
IBASIC controller
interfacing to serial ports, 275
screen, 270
IBASIC EDIT mode
entering/exiting, 299
IBASIC program development
See See program development.
|EEE 488.1
Passing Control (see Passing Control),
87
|EEE 488.2
Common Commands ESE, 209
Common Commands ESE?, 209
Common Commands ESR?, 208
Common Commands PCB, 91
Common Commands SRE, 215
Common Commands SRE?, 214
Common Commands STB?, 213
Output Queue, 183
Standard Event Status Register, 205
Status Byte Register, 210
instrument function
turning ON and OFF, 49

interactions K

between fields, 70 k1 through k5, 65
~ between screens, 70 k1’ through k3’,65
interrupt

enabling, 225

servicing, 228
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L

.LIB files, 339
Library files
backing up, 260
library files, 339
LIF file names, 248
LIF file system, 247
initializing mediafor, 251
limits
setting measurement limits, 53
lo limits
setting measurement limits, 53

M

Manual Control Mode, 28
Mass Storage Devices
accessing, 246
default locations, 244
EPSON cards, 242, 243, 254
external disk drives, 241, 265
initializing mediafor, 251, 259, 264
OTP card, 243, 254
overview, 237
PCMCIA cards, 242, 243, 255
RAM Disk, 239, 263
ROM card, 243, 254
ROM Disk, 240, 253
selecting, 245
SRAM card, 242, 254
write protecting, 258
Mass storage locations
default values, 244
selecting, 245
Mass Storage Volume Specifier, 259
measurement
averaging, 52
querying value, 38
reference, 51
saving and recalling setups, 61
turning ON and OFF, 49
units, 55, 56
measurement limits
setting measurement limits, 53
measurement triggering
measurement triggering process, 73

Measuring Status Register Group, 168,

173

memory

considerations, 64
Memory Card Part Numbers, 254
Memory Cards

address, 259

battery (see Battery), 256

initializing, 251, 259

inserting, 255

Mass Storage Volume Specifier, 259

OTP cards, 243

part numbers, 254, 255
removing, 255

ROM cards, 243
SRAM cards, 242

using, 254

write-protect switch, 258
memory overflow error, 64
message

error, 345

operation, 374

types of, 347
meter

analog, displaying, 50

example how to use, 50

measurements used for, 50
Microsoft® Windows Terminal terminal

emulator,280, 300

Model

Print Configure screef2
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N

names
registers, 63
newlink memcard2, 255
Non-Recoverable Firmware Error, 353
numbers
changing, 58
decimal format, 58
entering, 58
system, 58
numeric entries, 58

O

offset
example, 68
setting, frequency, 68
On/Off
example how to use, 49
Operating Modes
externa automatic control, 21
internal automatic control, 21
manual contral, 21, 28
operation messages, 374
Operation Status Register Group, 178
accessing registers contained in, 112,
171, 176, 181, 188, 199, 203
Condition Register hit assignments,
112, 171, 176, 179, 187, 199, 203
operation status register group, 221
SMB, 224
OTP Memory card, 237, 243
Output Queue Group, 183
accessing the output queue, 184
overpower
damage, 20

P

Passing Control, 87

example programs, 92

passing control back automatically, 90

passing control back to another control-
ler, 89

passing control back using PASS CON-
TROL, 90

passing control to Test Set, 91

reguesting control from IBASIC, 91

AdvancelLink (68333F  Version
B.02.00) terminal emulator, 300
AdvanceLink (HP 68333F Version
B.02.00) terminal emulator, 283
Microsoft® Windows Terminal termi-
nal emulator300
ProCommr® Revision 2.4.3 terminal
emulator301
serial port configuratior279
terminal emulator279
PCMCIA card (see Memory card}42,
243 255
pending
error message852
.PGM files,339
phone numbers, Agilent Technologies
customer supporf,0
polling versus SRQ interruptd17
Power Status Register GrouB5
power-on settings
changing 63
.PRC files,339
preset state
changing 64
default,64
Print Configure screen
Model, 72
Print Title, 72
Printer Address72
Printer Port,72
settings,72
Print Title
Print Configure screef72
printer
connecting to GPIB29
Printer Address
Print Configure screef2
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Printer Port
Print Configure screen, 72
printing
screens, 72
priority fields, 71
Procedure files, 246
backing up, 260
procedurefiles, 339

ProCommr® Revision 2.4.3 terminal em-

ulator,301

program development

choosing development meth@87

IBASIC, 273

methods of273

using external compute289

using IBASIC EDIT mode296

using word processor on P8)2
PROGram Subsysterg12

commands315

executing command833
programming example

SRQ interrupt230

Q
Questionable
Group,190
accessing registers containedlif?
condition register bit assignmeni$2

Data/Signal

R

Registeradio

connecting20
RAM Disk, 237, 239
initializing, 264
using,263
RAM_MNG, 263
recall
instrument setup$2
settings 62
RECALL key
using,62
Ref indicator51
reference
setting a measuremet]
registers
clearing,63
naming,63
RELEASE,66, 67
release
global user key assignmebf
local user key assignme®
remove
register content§3
RF frequency offset
setting,68
RF IN/OUT connector
connecting to20
RF offset
example 68
RF voltage
setting,45
RFGen Volts
Configure Screem5
RJ-11 jack276
ROM Disk, 237, 240
using,253
ROM Memory card237, 243
RX Test screen
priority settings,70
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S

save
instrument setups, 61
settings, 61
SAVE key
using, 61
Save/Recall Registers
default mass storage locations, 244
saving instrument setups, 61
saving settings, 61
screen dump, 72
screens
interactions, 70
printing, 72
Serial 1 Status Register Group, 195
Serial 2 Status Register Group, 200
serial port
configuration, 275, 277, 310
input buffer length, 278
interface to IBASIC controller, 275
receive/transmit pacing, 278
select code 10, 276, 310, 311
select code 9, 276, 277, 310
seria 1/0 from IBASIC program, 310
Service Request Enable Register, 210
clearing, 216
reading, 214
writing, 215
service request interrups. SeeSRQ.
settings
base, 64
beeper volume, 44
changing, field, 24
date, 44
default, 63, 64
power-on, 63
recalling, 61
RF voltage, 45
saving, 61
time, 44
setups
recalling, 61
saving, 61
SMB
for CDMA status register group, 223
for operation status register group, 224
reporting structure, 220
SRAM Memory card, 237, 242

SRQ
programming example, 230
SRQ interrupt
enabling, 225
overview, 217
Standard Event Status Register Group,
205
accessing registers contained in, 208
bit assignments, 208
Status Byte Register, 210
clearing, 214
reading with serial poll, 213
reading with STB Common Command,
213
writing, 214
status byte register group, 221
status message hit. See SMB.
Status reporting, 101
clearing the Status Byte Register, 214
Condition register definition, 103
Enable register definition, 104
Event register definition, 104
reading Status Byte Register with serial
poll, 213
reading Status Byte Register with STB
CommonCommand, 213
Status Byte Register, 210
status queue model, 105
status register model, 101
status register structure overview, 101
status registersin Test Set, 108
Summary Message definition, 104
Trangition filter definition, 103
writing the Status Byte Register, 214
status reporting. Seethe Agilent/HP
8924C User's Guide.
Storing code files252

T

terminal configuration286

Test Set
default file system235
display units - changinég5
file name conflicts250
file system247
file types,251
GPIB units - changing;6
operating modeg1
overview,28
STATe command - definitior}9
status register4,08

test set
configuring,43

TESTS Subsysten338
default mass storage locatio@45
file descriptions339
file relationships340
screens34l

TestSet
file name entry field width249

file names (see also DOS & LIF file

names)249
Time
Configure screer4
time and date44
triggering
measurement triggering process,

triggering analog measurements in lo-

cal mode,;77

triggering analog measurements in re-

mote mode83

triggering cdma measurements in local

mode,80

triggering cdma measurements in re-

mote mode85

support contacts,Agilent Technologies TX Test screen

electronic mail 10
telephonel0
System Controller38

priority settings,70
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U V
unit-of-measure V (volts)
changing, 55, 56 displaying resultsin, 55
converting, 55, 56 voltage
uploading programs setting, 45
from Test Set to externa controller, volume
336 beeper, 44
from Test Set to PC, 309 Volume copy, 262
to Test Set, 294
user keys

assigning global, 67

assigning, local, 66

clearing, global assignment, 67
clearing, local assignment, 66
deleting, global assignment, 67
deleting, local assignment, 66
example, 66

explanation, 65

global, assignment, 67

global, defined, 65

local, assignment, 66

locdl, defined, 65

releasing, global assignment, 67
releasing, local assignment, 66
setting, global, 67

setting, local, 66

w
W (watts)
displaying resultsin, 55
Wildcards, 235, 262
word processor
configuring for program development,
302
transferring programs to Test Set, 303
writing lines of IBASIC code, 303
Write-protect switch, 258
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X
Xon/Xoff, 278
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