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Overview of the Test Set

Overview of the Test Set

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

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

Developing programs for the Test Set is simplified if the programmer has a basic
understanding of how the Test Set operates. An overview of the Test Set's
operation is best presented in terms of how information flows through the unit.
The simplified block diagrams shownfigure 1 on page &ndfigure 2 on page 9
depict how instrument control information and measurement result information
are routed among the Test Set’s instruments, instrument control hardware, built-in
IBASIC controller, and other components.

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




Manual Control
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The Test Set's primary instruments are shown on the left sifiguoé 1 There

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

Since so many instruments are integrated into the Test Set, it is not feasible to
have an actual “front panel” for each instrument. Therefore, ieattument’s

front panel is maintained in firmware and is displayed on the CRT whenever the
instrument is selected. Only one instrument front panel can be displayed on the
CRT at any given time (up to four measurement results can be displayed
simultaneously if desired). Just as with stand alone instruments, instrument front
panels in the Test Set can contain instrument setting information, measurement
result(s), or data input from the DUT.

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

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

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

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

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

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

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

Figure 2 shows how information is routed inside the Test Set when it isin
Internal Automatic Control mode. In Manual Control mode certain Test Set
resources are dedicated to manual operation. These resources are switched to the
IBASIC Controller when an IBASIC program is running. These include the serial
interface at select code 9, the HP-IB interface at select code 7, the parallel printer
interface at select code 15, and the CRT. In Manual Control mode, front panel
information (instrument settings, measurement results, datainput from the DUT)
isrouted to the CRT through the To Screen control hardware. In Internal
Automatic Control mode the measurement results and data input from the DUT
are routed to the IBASIC Controller through adedicated HP-IB interface. Also, in
Internal Automatic Control mode, the CRT is dedicated to the IBASIC Controller
for program and graphics display. This means instrument front panels cannot be
displayed on the CRT when an IBASIC program is running.
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Differences Between the Test Set's IBASIC Controller and Other Single-Tasking
Controllers

The IBASIC Controller is unlike other single tasking instrumentation controllers

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

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

Secondly, the IBASIC Controller has a dedicated HP-IB interface, select code 8
in figure 2 for communicating with the internal instruments of the Test Set. This
HP-IB interface is only available to the IBASIC Controller. There is no external
connector for this HP-IB ietrface. No externahstruments may be added to this
HP-IB interface. The HP-Iihterface, select code 7 figure 2, is used to

interface the Test Set to external instruments or to an external controller. The
dedicated HP-IB interface at select code 8 conforms tcBEE& U88.2 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 through the command syntax. Refaptier 3,
"HP-IB Commandsfor a listing of the HP-IB command syntax for the Test Set.
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External Automatic In External Automatic Control mode the Test Set's operation is controlled by an

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

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

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

Figure 1 on page 8hows how information is routed inside the Test Set in Manual
Control modeFigure 1 also shows that certain Test Set resources are dedicated
to the IBASIC Controller (Memory Card, ROM disk, Serial Interface #10) and are
not directly accessible to the user in Manual Control Mode. In addiigpme 1

shows that Serial Interface #9 and Parallel Printer Intetf4Beare accessible as
write-only interfaces for printing in Manual Control mode. These same conditions
are true when in External Automatic Control mode. If the user wished to access
these resources from an external controller, an IBASIC program would have to be
run on the Test Set from the external controller.
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One of the design goals for automatic control of the Test Set was that it operate
the same way programmatically asit does manually. Thisisakey point to
remember when devel oping programs for the Test Set. The benefit of this
approach is that to automate a particular task, one need only figure out how to do
the task manually and then duplicate the same process in software. This has
several implications when designing and writing programs for the Test Set:

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

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

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

What isHP-1B?

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

Programs running in the Test Set's IBASIC Controller can control all the Test Set's
functions using its internal HP-1B. This capability provides a single-instrument
automated test system. (The HP 11807 Radio Test Software utilizes this capability.)

Programs running in the Test Set's IBASIC Controller can control other instruments
connected to the external HP-IB. (The HP 8920A requires Option 103, RS-232/HP-IB/
Centronics/Current Measurement.)

An external controller, connected to the external HP-IB, can remotely control the Test
Set. (The HP 8920A requires Option 103 — RS-232/HP-IB/Centronics/Current
Measurement.)

An HP-IB printer, connected to the external HP-1B, can be used to print test results and
full screen images. (The HP 8920A requires Option 103 — RS-232/HP-IB/Centronics/
Current Measurement.)
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HP-IB Information What I's Explained
Provided in This * How to configure the Test Set for HP-IB operation
Manual
* How to make an instrument setting over HP-IB
* How to read-back instrument settings over HP-1B
e How to make measurements over HP-1B
« How to connect external PCs, terminals or controllers to the Test Set
e HP-IB command syntax for the Test Set
e IBASIC program development
* IBASIC program transfer over HP-IB
« Various advanced functions such as, increasing measurement throughput, status
reporting, error reporting, pass control, and so forth
What Is Not Explained
 HP-IB (IEEE 488.1, 488.2) theory of operat’ron
« HP-IB electrical specifications

1

e HP-IB connector pin functions
1

» IBASIC programming (other than general guidelines related to H%-IB)

1. Refer to thelutorial Description of the Hewlett-Packard Interface Bus
(HP P/N 5952-0156) for detailed information on HP-IB theory and operation.

2. For the HP 8920A or HP 8921A, refer to te Instrument BAS C Users Handbook
(HP P/N E2083-90000) for more information on the IBASIC Version 1.0 language.
For the HP 8920B, refer to th#P Instrument BASIC Users Handbook Version 2.0
(HP P/N E2083-90005) for more information on the IBASIC Version 2.0 language.

11
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General HP-1B The following guidelines should be considered when devel oping programs which
Programming control the Test Set through HP-1B:
Guidelines

NOTE:

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

The RX TEST and TX TEST screens are specifically designed for manual testing of
land mobile FM radios and, when displayed, automatically configure six “priority”
fields in the Test Set for this purpose. The priority fields and their preset values are
listed intable 1 on page 13Vhen the TX TEST screen or the RX TEST screen is
displayed, certain priority fields are hidden and are not settable. The priority fields
which are hidden are listed fable 1 on page 13

When the TX TEST screen or the RX TEST screen is displayed, any
HP-1B commands sent to the Test Set to change the value of a hidden
priority field are ignored. Hidden priority fields on the TX TEST or RX
TEST screens are not settable manually or programmatically.

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

1. When entering the RX TEST screen,

a.

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

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

« setto their preset values if the [PRESET] key is selected, OR

» setto the last setting made while in the screen

the RF Generatoknpl i t ude field and theAFGenl To field are

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

2. When entering the TX TEST screen,

a.

TheAF Anl | nfield, theDe- Enphasi s field, theDet ect or field and the
AF Analyzer Measurement field (measurement displayed in upper, right
portion of CRT display) are,

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

» setto their preset values if the [PRESET] key is selected, OR

* setto the last setting made while in the screen

The AF AnalyzeiAF Anl | n, De- Enphasi s andDet ect or fields are,

» setto their preset values whenever entering the screen, OR
» setto their preset values if the [PRESET] key is selected

12
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Priority Field RX TEST Field Hidden TX TEST Field Hidden
Screen Preset On RX TEST Screen Preset OnTX TEST
Vaue Screen Vaue Screen

RF Gen -80 dBm No Off Yes

Amplitude

AFGenl To FM No Audio Out Yes

AF Anl In Audio In Yes FM Demod No

Detector RMS Yes Pk + Max No

De-emphasis | Off Yes 750 ms No

AF Analyzer | SINAD No Audio Freq No

M easurement

13
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NOTE:

Guiddine #2. When developing programs to make measurements always follow this
recommended sequence:

1

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

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

Record the measurement result(s).

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

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

When IBASIC programs are running the CRT is dedicated to the
IBASIC Controller for program and graphics display. This means
instrument front panels are not displayed on the CRT when an IBASIC
program is running. However, the DISPlay <screen> command causes
all setting and measurement fields in the <screen> to be accessible
programmatically. Attempting to read from a screen that has not been
made accessible by the DISPlay command will cause

HP-1B Error:-420 Query UNTERM NATED, or

HP-1B Error: -113 Undefi ned header.

NOTE:

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

UNTERM NATED.

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

Triggering is set to FULL SETTIling and REPetitive RETRiggering

after receipt of the *RST Common Command. These settings cause the
Test Set to trigger itself and a separate trigger command is not
necessary.

14
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7. Send the MEA Sure query command to initiate a reading. This will place the
measured value into the Test Set's Output Queue.

NOTE:

When making AF Analyzer SINAD, Distortion, Signal to Noise Ratio,
AF Frequency, DC Level, or Current measurements, the measurement
type must first be selected using the SELect command.
For example, MEAS:AFR:SEL'SINAD' followed by
MEAS:AFR:SINAD?
8. Use the ENTER statement to transfer the measured value to a variable within the
context of the program.
The following example program illustrates how to make settings and then take a
reading from the Test Set. This setup takes a reading from the spectrum analyzer
marker after tuning it to the RF gemator’s output frequency.
10 Addr=714
20 CQUTPUT Addr ;" *RST" | Preset to known state
30 CQUTPUT Addr;"TRI G MODE: RETR SING' ! Sets single trigger
40 CQUTPUT Addr; "Dl SP RFG' | Selects the RF Gen screen
50 CQUTPUT Addr;"AFGL: FM STAT OFF" I Turns FM OFF
60 CQUTPUT Addr;"RFG AMPL -66 DBM' ! Sets RF Gen anpl to -66 dBm
70 CQUTPUT Addr;"RFG FREQ 500 MHZ" ! Sets RF Gen freq to 500 MHz
80 CQUTPUT Addr ;" RFG AMPL: STAT ON' I Turns RF Gen output ON
90 CQUTPUT Addr;" Dl SP SAN' I Selects Spectrum Analyzer’s screen
100 OUTPUT Addr;"SAN:CRF 500 MHZ" I Center Frequency 500 MHz
110 ! - e MEASUREMENT SEQUENCE--------------------
120 OUTPUT Addr;"TRIG" ! Triggers reading
130 OUTPUT Addr;"MEAS:SAN:MARK:LEV?" ! Query of Spectrum Analyzer's marker level
140 ENTER Addr;Lvl | Places measured value in variable Lvl
150 DISP Lvl I Displays value of Lvl
160 END

The RF Generator’s output port and the Spectrum Analyzer’s input port are preset
to the RF IN/OUT port. This allows the Spectrum Analyzer to measure the RF
Generator with no external connections. The Spectrum Analyzer marker is always
tuned to the center frequency of the Spectrum Analyzer after preset. With the RF
Generator’s output port and Spectrum Analyzer input port both directed to the RF
IN/OUT port, the two will internally couple with 46 dB of gain, giving a

measured value of approximately -20 dBm. While not a normal mode of
operation this setup is convenient for demonstration since no external cables are
required. This also illustrates the value of starting from the preset state since
fewer programming commands are required.

15
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* Guiddine#3. Avoid program hangs.

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

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

2. The measurement is not turned ON.

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

4. The RF Analyzer’s Input Port is set to ANT (antenna) while trying to read TX
power. TX power is not measurable with the Input Port set to ANT. The TX power
measurement field will display four dashes (- - - -) indicating the measurement is
unavailable.

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

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

7. The program is attempting to make an FM deviation or AM depth measurement
while inthe RX TEST screen. FM or AM measurements are not available in the RX
TEST screen. FM or AM measurements are made from the AF Analyzer screen by
setting theAF Anl I n field to FM or AM Demod.

16
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Guiddine#4. Use single quotes and spaces properly.

The syntax diagrams ithapter 3, "HP-IB Commandsshow where single quotes are
needed and where spaces are needed.

Example

OUTPUT 714; " DI SP<space>AFAN'
OUTPUT 714;" AFAN: DEMP<space> OF f ' "

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

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

When making settings to fields that can be turned OFF with the STATe ON/OFF
command (refer to th&HP-IB Syntax Diagrams" in chapte),3nake sure the STATe

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

For example, the following command line would set a new AMPS ENCoder SAT tone

deviation and then turn on the SAT tone (note the use of the ; to back up one level in
the command hierarchy so that more than one command can be executed in a single
line):

Example
OUTPUT 714; " ENC. AMPS: SAT: FM 2. 1 KHZ; FM STAT ON'

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

OUTPUT 714; " ENC: AMPS: SAT: FM STAT ON'

17
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Guiddine #6. Numeric values are returned in HP-IB Units or Attribute Units only.

When querying measurements or settings through HP-IB, the Test Set always returns
numeric values in HP-1B Units or Attribute Units, regardless of the current Display
Units setting. HP-IB Units, Attribute Units and Display Units determine the units-of-
measure used for a measurement or setting, for example, Hz, Volts, Watts, Amperes,
Ohms. Refer tdSpecifying Units-of-Measure for Settings and Measurement Results"
on page 65%or further information.

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

Syntax" on page 14@r"Multiple Number Measurement Syntax" on page,lié4
command syntax).

18
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The letters and symbols at the top right corner of the display indicate these
conditions:

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

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

« Sindicates that the Test Set has sent the Require Service message by setting the Service
Request (SRQ) bus line true. (S&tatus Reporting" on page 211

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

e - indicates that an IBASIC program is paused.

19
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Preparingthe Test 1. If other HP-IB devices are in the system, attach an HP-IB cable from the Test Set’s
Set For HP-IB Use rear-panel HP-IB connector to any one of the other devices in the test system.

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

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

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

NOTE: Only one System Controller can be configured in an HP-IB system. Ref@assing
Control" on page 28for further information.

3. If an HP-IB printer is or will be connected to the Test Set's rear panel HP-1B connector
then,

a. access the PRINT CONFIGURE screen.

b. select one of the supported HP-IB printer models usindke| field.
c. setthePrinter Port field to HP-IB.

d. setthe printer address using fré nt er Addr ess field.

20
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Usingthe HP-IB The Test Set has two HP-IB interfaces, an internal-only HP-IB at select code 8

with the Test Set's and an external HP-IB at select code 7*. The HP-IB at select code 8 isonly

built-in IBASIC available to the built-in IBASIC Controller and is used exclusively for

Controller communication between the IBASIC Controller and the Test Set. The HP-IB at
select code 7* serves three purposes:

1. Italowsthe Test Set to be controlled by an external controller
2. It allowsthe Test Set to print to an external HP-I1B printer
3. It alowsthe built-in IBASIC Controller to control external HP-1B devices

IBASIC programs running on the Test Set's IBASIC Controller must use the
internal-only HP-IB at select code 8 to control the Test Set. IBASIC programs
would use the external4IB at select code'To control HP-IB devices
connected to the rear panel HP-IB connector.

NOTE: Refer to "Overview of the Test Set" on page 2 for a detailed explanation of the Test Set’'s
architecture.

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

Example
QUTPUT 714;"* RST" I This command is sent to the Test Set at address 14.
QUTPUT 719; "* RST" I This command is sent to another instrunent
! whose address is 19.
When executing the same commands on the Test Set’s IBASIC Controller, the
commands would look like this:
Example
QUTPUT 814;"*RST" | Command sent to internal-only HP-1B at select code 8,

I Test Set's address does not change

OUTPUT 719;"*RST" ! Command sent to external HP-IB at select code 7,
I other instrument’s address does not change.

1. Optiona onthe HP 8920A.

21
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BasicProgramming Thefollowing simple examplesillustrate the basic approach to controlling the

Examples

Test Set through the HP-1B. The punctuation and command syntax used for these
examplesisgivenin chapter 3, "HP-IB Commands.".

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

To Change a Field’s Setting over HP-IB

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

2. Makethedesired setting using the proper command syntax (refer to chapter 3, "HP-1B
Commands," for proper syntax).

The following example makes several instrument setting changes:

QUTPUT 714;"DI SP RFG' I Di spl ay the RF Generator screen.
QUTPUT 714; " RFG FREQ 850 MHZ" !Set the RF Gen Freq to 850 MHz.
QUTPUT 714; " RFG OUTP ' DUPL’ " !Set the Qutput Port to Duplex.
QUTPUT 714; " DI SP AFAN" I Di spl ay the AF Analyzer screen.
QUTPUT 714; "AFAN: | NP ' FM DEMOD' " 1Set the AF Anl In to FM Denpd.
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To Read a Field's Setting over HP-IB

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

be read.

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

3. Enter the value into the correct variable type within the program context (refer to
Chapter 3, "HP-IB Commanddfor proper variable type).

Thefollowing example reads several fields.

QUTPUT 714; " DI SP AFAN"
QUTPUT 714; " AFAN: | NP?"
ENTER 714; Af _i nput$
QUTPUT 714;"DI SP RFG'
QUTPUT 714; " RFG FREQ?"
ENTER 714; Freq

NOTE:

I Di spl ay the AF Anal yzer screen.

'Query the AF Anl In field

lEnter the returned value into a string variable.
I Display the RF Generator screen

lQuery the RF Gen Frequency field.

'Enter the returned value into a numeric variable

When querying measurements or settings through HP-IB, the Test Set always
returns numeric values in HP-1B Units or Attribute Units, regardless of the current
Display Units setting. Refer ttdP-IB Units (UNITSs)" on page 68nd"Attribute

Units (AUNits)" on page 7for further information.
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To Make a Simple M easurement

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

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

2. Usethe MEA Sure 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 context (refer to
chapter 3, "HP-IB Command$§dr proper variable type).

The following example measures the power of an RF signal.

QUTPUT 714; " DI SP RFAN"

Di spl ay the RF Anal yzer screen.
QUTPUT 714; " MEAS: RFR: POWP"

!

! Measure the RF power and place result
! in output buffer.
!
!

ENTER 714; Tx_power Enter the nmeasured value into a

nuneri c vari abl e.

The above example is very 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 as instrument
settings, signal routing, settling time, filtering, triggering and measurement speed.
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Remote Operation

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

All front-panel functions, except those listed in table 2, are programmable
through HP-1B.

Table2 Non-Programmable Front Panel Functions
Function Comment
ON/OFF Power Switch

Volume Control Knob

Squelch Control Knob

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

Cursor Control Knob

[SHIFT] Key

[CANCEL] Key

[YES] Key

[NO] Key

[ENTER] Key

Backspace (left-arrow) Key

[PREV] Key

HOLD ([SHIFT] [PREV] Keys)

PRINT ([SHIFT] [TESTS] Keys)

ADRS ([SHIFT] [LOCAL] Keys)

ASSIGN ([SHIFT] [k4] Keys)

RELEASE ([SHIFT] [k5] Keys)
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Remote Operation

Remote
Capabilities

Table3

Conformanceto the | EEE 488.1-1987 Standard

For all IEEE 488.1 functions implemented, the Test Set adheresto the rules and

procedures as outlined in that Standard.

Conformanceto the | EEE 488.2-1987 Standard

For all IEEE 488.2 functions implemented, the Test Set adheresto the rules and
procedures as outlined in that Standard with the exception of the * OPC Common

Command. Refer to the * OPC Common Command description.

|EEE 488.1 Interface Functions

The interface functions that the Test Set implements are listed in table 3.

Test Set | EEE 488.1 I nterface Function Capabilities

Function Capability
Talker T6: No Talk Only Mode
Extended Talker TO: No Extended Talker Capability
Listener L4: No Listen Only Mode
Extended Listener LEO: No Extended Listener Capability
Source Handshake SH1: Complete Capability
Acceptor Handshake AH1: Complete Capability
Remote/Locd RL1: Complete Capability
Service Request SR1: Complete Capability
Parallel Poll PPO: No Parallel Poll Capability
Device Clear DC1: Complete Capability
Device Trigger DT1: Complete Capability
Controller C1: System Controller

C3: Send REN

C4: Respond to SRQ

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

Factory Set
Address

Extended
Addressing

Multiple
Addressing

Setting the Test
Set's Bus Address

Displaying the Bus
Address

Chapter 1, Using HP-IB
Addressing

The Test Set's HP-IB address is set to decimal 14 at the factory. The address can
be changed by following the instructions'#etting the Test Set’s Bus Address"
on page 27

Extended addressing (secondary command) capability is not implemented in the
Test Set.

Multiple addressing capability is not implemented in the Test Set.

The Test Set's HP-IB bus address is set usingithé B Adr s field which is

located on the I/O CONFIGURE screen. To set the HP-IB bus sgldselect the

I/O CONFIGURE screen and position the cursor next tadthe B Adr s field.

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

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

The remote interface message capabilities of the Test Set and the associated | EEE
488.1 messages and control lines are listed in table 4.

Table4 Test Set IEEE 488.1 Interface M essage Capability
Message Type Implemented Response |IEEE
488.1
Message
Data Yes All front-panel functions, except those listed in table 2 on DAB

page 25, are programmable. The Test Set can send status END
byte, message and setting information. All measurement MTA
results (except dashed “- - - -” displays) and error messagét A
are available through the bus. OTA

Remote Yes Remote programming mode is entered when the RemoRREN
Enable (REN) bus control line is true and the Test Set is MLA
addressed to listen. TlRannunciator will appear in the
upper-right corner of the display screen when the Test Set
is in remote mode. All front-panel keys are disabled
(except for the [LOCAL] key, POWER switch, Volume
control and Squelch control knobs). When the Test Set
enters remote mode the output signals and internal settings
remain unchanged, except that triggering is reset to the
state it was last set to in remote mode (ReféTtmgering
Measurements” on page 196

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

Local Lockout Yes Local Lockout disables all front-panel keys including theLLO
[LOCAL] key. Only the System Controller or the
[POWER] switch can return the Test Set to local mode
(front-panel control).
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I[EEE 488.1 Remote Interface Message Capabilities

Table4 Test Set IEEE 488.1 I nterface M essage Capability (Continued)
Message Type Implemented Response IEEE
488.1
Message

Clear L ockout/ Yes The Test Set returnsto local mode (front-panel control) and | REN

Set Loca local lockout is cleared when the REN bus control line goes
false. When the Test Set returns to local mode the output
signals and internal settings remain unchanged, except that
triggering is set to TRIGIMODE:SETT FULL;RETR REP.

Service Request Yes The Test Set sets the Service Request (SRQ) buslinetrue | SRQ
if any of the enabled conditionsin the Status Byte Register,
as defined by the Service Request Enable Register, are true.

Status Byte Yes The Test Set responds to a Serial Poll Enable (SPE) bus SPE
command by sending an 8-bit status byte when addressed SPD
totalk. Bit 6 will betrue, logic 1, if the Test Set hassentthe | STB
SRQ message MTA

Status Bit No The Test Set does not have the capability to respond to a PPE
Parallel Poll. PPD

PPU
PPC
IDY

Clear Yes This message clears the Input Buffer and Output Queue, DCL
clears any commands in process, putsthe Test Set into the | SDC
Operation Completeidle state and preparesthe Test Setto | MLA
receive new commands. The Device Clear (DCL) or
Selected Device Clear (SDC) bus commands
« do not change any settings or stored data (except as

noted previously)

e donotinterrupt front panel I/O or any Test Set operation
in progress (except as noted previously)

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

The Test Set responds equally to DCL or SDC bus

commands.

Trigger Yes If in remote programming mode and addressed to listen, GET
Test Set makes a triggered measurement following the| MLA
trigger conditions currently in effect in the instrument. The

Test Set responds equally to the Group Execute Trigge
(GET) bus command or the *TRG Common Command.,

=
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Table4 Test Set IEEE 488.1 Interface M essage Capability (Continued)
Message Type Implemented Response IEEE
488.1
Message
Take Control Yes The Test Set beginsto act asthe Active Controller on the TCT
bus. MTA
Abort Yes The Test Set stopstalking and listening IFC
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Remote/L ocal M odes

Remote Mode

L ocal Mode

Remote or Local
M ode

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

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

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

Remote To Local
Transitions

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

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

:RETR REP then anew measurement cycleis started and measurement results
will be available for al active measurements when valid results have been
obtained. If the HP-IB trigger mode is :RETR SING then a measurement cycle
must be started by issuing atrigger event. Refer to " Triggering Measurements' on
page 196 for more information.

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

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

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

Clear Lockout/Set
L ocal

Chapter 1, Using HP-IB
Remote/Local Modes

The Local Lockout mode disablesthe front-panel [LOCAL] key and allowsreturn
to Loca mode only by commands from the System Controller (Clear Lockout/Set
Loca message).

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

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

1. It defeatsthe purpose of the Local Lockout modein that the Active Controller will lose
control of the Test Set,

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

The Test Set returns to Local mode when it receives the Clear Lockout/Set Local
message. No instrument settings are changed by the transition from Remote mode
with Local Lockout to Local mode but triggering isreset to FULL SETTling and
REPetitive RETRiggering.
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Sequential and Overlapped Commands

Sequential and Overlapped Commands

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

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

The process of executing acommand can be divided into three steps:

1. Command is accepted from HP-I1B and checked for proper structure and
parameters.

2. Commandsis sent to instrument hardware.

3. Instrument hardware fully responds after some time, At.

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

< 150 ms after receipt of the frequency setting command for the output signal to
be within 100 Hz of the desired frequency. In the Test Set, commands are
considered to have “completed their task” at the end of step 2. In manual
operation all displayed measurement results take into account the instrument
hardware’s response time. When programming measurementgthHP-I1B the
Triggering mode selected will determine whether the instrument’s response time
is accounted for automatically or if the control program must account forfér Re

to "Triggering Measurements" on page 186 a discussion of the different

Trigger modes available in the Test Set and their affect on measurement results.
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Guidelinesfor Operation

Command Names

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

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

al commands.

For example, to set the destination of AF Generator 1 to Audio Out, any of the
following command strings are valid:
AFGENERATOR1: DESTI NATI ON * AUDI O QUT’
or
af generat or 1: destination ’'audi o out’

or
af gl: dest 'audi o out’

or
AFGL: DEST ' AUDI O QUT’
or
Af g1: Dest ' Audi o oUT’
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Command
Punctuation

NOTE:

Programming L anguage Considerations. The punctuation rules for the Test

Set's HP-IB commands conform to the IEEE 488.2 standard. It is possible that
some programming languages used on external controllers may not accept some
of the punctuation requirements. It is therefore necessary that the equivalent form
of the correct punctuation, as defined by the language, be used for HP-IB
operation. Improper punctuation will resultsHR-1 B Error: -102

Syntax Error.

Using Quotesfor String Entries

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

Quotes are used with all Underlined (toggling) and One-of-many (menu choice)
fields. (See “How Do | Change A Field's Setting” in chapter 1 ofHRe8920,
HP 8921 User’'s Guidéor field type descriptions.)

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

RFG QUTP ' Dupl’
or
RFG QUTP " Dupl "

Using Spaces

When changing a field's setting, a space must always precede the setting value in

the command string, regardless of the field type (command<space>value).

RFG FREQ"Pa®>g50MHZ
RFG ATTSPX®> oFp

38



Chapter 2, HP-IB Command Guidelines
Guidelines for Operation

Using Colonsto Separate Commands

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

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

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

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

Using the Semicolon to Output M ultiple Commands

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

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

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

1. accessthe AF ANALY ZER screen,

2. setthe AF Analyzer's Input t&M Denod
3. setFilter 1t1300 Hz HPF

4. set Filter 2 t3kHz LPF

Dl SP AFAN;, AFAN: | NP * AM DEMOD ; FI LT1 ' 300Hz HPF ; FILT2 ' 3kHz LPF

The semicolon after the “DISP AFAN” command tells the Test Set's HP-IB
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 com(RHuEilL

'300Hz HPF") is at the same command level as the INP 'AM DEMOD' command.

Using the Semicolon and Colon to Output Multiple Commands

A semicolon followed by a colon (;:) tells the HP-IB command parser that the
next command is at the top level of the command hierarchy. This allows
commands from differenhstruments to be output on one command line. The
following example sets the RF Analyzer’s tune frequency to 850 MHz, and then
sets the AF Analyzer’s input to FM Demod.

RFAN: FREQ 850MHZ; : AFAN: | NP * FM DEMOD'
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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 val ue. 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: queried
numeric fields return numeric data; quoted string fields return quoted string
information.

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

QUTPUT 714; " AFGL: DEST?" !'Query the AFGenl To field.
ENTER 714; Afgl_t o$ lEnter queried value into a string
vari abl e.
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M easur ement
Results

NOTE:

Chapter 2, HP-IB Command Guidelines
Guidelines for Operation

Numeric settings and measurement resultsin the Test Set can be displayed using

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

When querying measurements or settings through HP-1B, the Test Set always
returns numeric valuesin HP-1B Units or Attribute Units, regardless of the current
Display Units setting. Refer to "HP-IB Units (UNITs)" on page 44 and " Attribute
Units (AUNits)" on page 47 for further information.

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

Display Units (DUNits)

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

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

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

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

GHz : MEAS: RFR: FREQ ABS: DUN GHZ
MHz : MEAS: RFR: FREQ ABS: DUN MHZ
kHz : MEAS: RFR: FREQ ABS: DUN KHZ
Hz : MEAS: RFR: FREQ ABS: DUN HzZ
ppm : MEAS: RFR: FREQ ERR: DUN PPM
%A : MEAS: RFR: FREQ ERR: DUN PCTDI FF
V : MEAS: RFR: POW DUN V

mV : MEAS: RFR: POW DUN W

T\Y : RFG AMPL: DUN WV

dBuv : RFG AMPL: DUN DBUV

W : MEAS: RFR: PON DUN W

mwW : MEAS: RFR: POWN DUN MW

dBm : MEAS: RFR: POW DUN DBM

db : MEAS: AFR: DI STN: DUN DB

% : MEAS: AFR: DI STN: DUN PCT

S : DEC. FGEN: GATE: DUN S

ms : DEC. FGEN: GATE: DUN Ms
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Reading Back Display Units Setting. Use the Display Units query command,
DUNIts?, to read back the current Display Units setting. For example, the
following BASIC language program statements query the current Display Units
setting for the TX Power measurement:
QUTPUT 714; " MEAS: RFR: PON DUNi t s?" ! Query Display Units setting for
I TX Power measurenent.
ENTER 714; A$ IEnter the returned value into a
I string variabl e.
The returned units-of-measure will be whatever is shown on the Test Set'’s front-
panel display for the TX Power measurement: dBm, V, mV, dBuV, or W. All
returned characters are in upper case. For example, if dBuV is displayed, DBUV
is returned.

Guidelinesfor Display Units

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

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

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

For example, if thé\FGenl1 Fr eq Display Units are set to kHz, and the command
AFG1:FREQ 10 HZ is sent to change AFGenl’s frequency to 10 Hz, the Test Set
displays0. 0100 kHz; not 10 Hz.
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Table5

HP-IB Units (UNITs)

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

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

results) through HP-1B. Changing HP-IB Units has no affect on the Display Units
or Attribute Units settings. Table 5 lists the HP-IB Units used in the Test Set.

HP-IB Units
Parameter Unit of Measure
Power Watts (W) or dBm (DBM)
Amplitude Volts (V), or dBuV (DBUV)
Frequency Hertz (Hz)

Frequency Error

Hertz (HZ) or parts per million (PPM)

Time Seconds (S)

Data Rate Bits per second (BPS)

Current Amperes (A)

Resistance Ohms (OHM)

Relative Level decibels (DB) or percent (PCT)
Marker Position Division (DIV)

FM Modulation Hertz (HZ)

AM Modulation Percent (PCT)

Usethe UNITSs? command to determine the HP-IB Unitsfor a measurement result

or field setting (refer to "Reading-Back HP-IB Units." on page 45 for more

information).
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Changing HP-I1B Units. Usethe UNITs command to change the HP-IB Units
setting for selected measurement or instrument setup fields. Only the HP-IB units
for power, relative level, and frequency error can be changed. Table 6 lists the
measurement and instrument setup fields which have changeable HP-IB Units.

HP-IB Units That Can Be Changed

Function Available HP-IB Units

TX Power measurement W or DBM
Adjacent Channel Power

LRATIo, URATIo DB or PCT

LLEVel, ULEVel W or DBM
SINAD measurement DB or PCT
DISTN measurement DB or PCT
SNR measurement DB or PCT
RF Generator Amplitude W or DBM or V or DBU
Frequency Error HZ or PPM

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

QUTPUT 714; " MEAS: RFR: POW UNI T DBM'

Reading-Back HP-1B Units. Use the UNITs? command to read back the current
HP-IB Units setting for ameasurement or instrument setup field. For example, the
following BASIC language program statements read back the current HP-IB
Units setting for the TX Power measurement:

QUTPUT 714; " MEAS. RFR: POW UNI T?" 'Query the current HP-1B Units
I setting for TX Power.
ENTER 714; A$ IEnter the returned value into a

I string variable.

Guidelinesfor HP-I1B Units

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

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

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

For example, if th&X Fr equency measurement is displayed as 150.000000 MHz
on the Test Set, the value returned through HP-IB is 1.5000000E+08&(ﬁ).5
Converting the returned value to a format other than scientific notation must be done
programmatically.
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Table7

Chapter 2, HP-IB Command Guidelines
Guidelines for Operation

Attribute Units (AUNits)

Attribute Units are the units-of-measure used by the Test Set when sending or
receiving numeric data through HP-1B for the M EA Sure commands. REFerence,
METer (HEND, LEND, INT), HLIMit and LLIMit (refer to "Number
Measurement Syntax" on page 142 for further details). These measurement
commands are analogous to the front-panel Data Function keys: REF SET,
METER, HI LIMIT and LO LIMIT respectively. Attribute Units use the same set
of units-of-measure as the HP-I1B Units (except Frequency Error), but are only
used with the M EA Sure commands. REFerence, METer (HEND, LEND, INT),
HLIMit and LLIMit. Table 7 lists the Attribute Units used in the Test Set.

Attribute Units

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

Default Data Function Values. The mgjority of measurements made with the Test

Set can be made using the Data Functions: REF SET, METER, AVG, HI LIMIT

and LO LIMIT. Measurements which can be made using the Data Functions have

a black bubble with the comment “See Number Measurement Syntax” in their
syntax path. If one or more of the Data Functions are not available to that
measurement, the Data Function(s) not available will be listed under the black
bubble (see thBleasure syntax diagram, on page 137

For each measurement that can be made using the Data Functions, there is a
default set of values for each Data Fimt for that measurement.

For example, the Audio Frequency Analyzer Distortion measurement can be
made using all of the Data Functions. This would include REF SET, METER,
AVG, HI LIMIT and LO LIMIT. A complete listing of the Distortion
measurement’s Data Functions and their default values would appear as follows:

e The Attribute units are: PCT

e The number of Averages is: 10

* The Average state is: 0

e The Reference value is: 1

« The Reference Display units are: PCT

* The Reference stateis: 0

e The High Limitis: 0

* The High Limit Display units are: PCT

e The High Limit state is: 0

e The Low Limitis: 0

e The Low Limit Display units are: PCT

e The Low Limit state is: 0

e The Meter state is: 0

* The Meter high end setting is: 10

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

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

The Data Functions are set to their default values whenever

» the power is cycled on the Test Set
« the front-panel [PRESET] key is selected
e the *RST Common Command is received through HP-1B
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Table 8

Chapter 2, HP-IB Command Guidelines

Guidelines for Operation

Changing Attribute Units. The AUNits command can be used to change the

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

power and relative level measurements can be changed. Table 8 lists the
measurements which have changeable Attribute Units.

M easur ements with Attribute Units That Can Be Changed

Function Available Attribute Units

TX Power measurement W or DBM
Adjacent Channel Power

LRATIo, URATIo DB or PCT

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

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

settings are checked:

* the Reference value
« the High Limit
* the Low Limit

» the Meter’s high end setting
* the Meter's low end setting

* the Meter’s interval
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Guidelines for Operation

If it is not possible to properly convert all the values to the new unit-of-measure,
the Attribute Units are not changed and the following error is generated: HP- | B
Error: HP-1B Units cause invalid conversion of attr. Thiserror
is most often encountered when one of the Data Function values listed aboveis
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
before sending the :AUNits command to the Test Set.

For example, the following BASIC language program statements

1. reset the Test Set

2. set the Data Function default zero val ues to non-zero values
3. set the Attribute Unitsto DB

4. then query the value of each Data Function

The units of measure for the returned values will be DB.

Display Unitsand HP-IB Units are not affected when changing Attribute Units.

QUTPUT 714, "*RST"

QUTPUT 714; " MEAS: AFR: DI ST: HLI M VAL 15"
QUTPUT 714; "MEAS: AFR: DI ST: LLI M VAL 1"
QUTPUT 714; " MEAS: AFR: DI ST: MET: LEND 1"

QUTPUT 714; " MEAS: AFR: DI ST: AUN DB"

QUTPUT 714; " MEAS: AFR: DI ST: REF: VAL?"
ENTER 714; Ref _set val

OUTPUT 714; " MEAS: AFR DI ST: HLI M VAL?"
ENTER 714; Hi limt _val

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

QUTPUT 714; " MEAS: AFR: DI ST: MET: HEND?"
ENTER 714; Met _hi end_val

QUTPUT 714; " MEAS: AFR: DI ST: MET: LEND?"
ENTER 714; Met | oend_val

QUTPUT 714; " MEAS: AFR: DI ST: MET: | NT?"
ENTER 714; Met i nt _val

I Reset the Test Set

1Set Hgh LIMT value to 15

1Set LOW LIMT value to 1

1Set the Meter Lo End value to 1
1Set Attribute Units for Distortion
I nmeasurenment to DB

! Query the REFerence SET val ue

! Read the REFerence SET value into
I variabl e Ref_set val

'Query the High LIMT val ue

!Read the High LIMT value into

I variable H |limt_val

'Query the LOw LIMT val ue

!Read the LOv LIMT value into

| variable Lo |limt_val

'Query the Meter H End val ue
!Read the Meter Hi End value into
I variable Met_hiend val

!Query the Meter Lo End val ue
!Read the Meter Lo End value into
I variable Met_|oend val

'Query the Meter interval

I Read the Meter interval into

I variable Met_int_val
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Chapter 2, HP-IB Command Guidelines
Guidelines for Operation

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

QUTPUT 714; " MEAS: AFR: DI ST: REF: VAL?" ! Query the REFerence SET val ue for
| the Distortion nmeasurenent

ENTER 714; Ref _set val ! Read the REFerence SET value into
I variabl e Ref_set val

QUTPUT 714; " MEAS: AFR: DI ST: AUN?" 'Query the Attribute Units setting for
I the Distortion measurenent

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

PRI NT Ref set val ;Atribute _set$ IPrint out the variables in the form

| <VALUE><UNI TS>
If areference of 25% is set, 25 PCT would be printed.

Guidelinesfor Attribute Units

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

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

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

For example, if th&EF SET measurement function is displayed as 25% on the Test
Set, the value returned through HP-IB is +2.50000000E+00%X@\5 Converting

the returned value to a format other than scientific notation must be done
programmatically.

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

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

Turning measur ements, instrument functions and data functions ON/OFF

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

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

QUTPUT 714; " AFGL: FM STAT OFF" 'Turn of f FM source AFGL. *

QUTPUT 714; " MEAS: AFR: DI STN: REF: STAT OFF" I Turn of f REFerence SET data function
QUTPUT 714; " MEAS. RFR: POWN STAT 0" ' Turn of f TX Power neasurenent

QUTPUT 714; " MEAS. AFR: FM REF: STAT ON' I Turn on REF SET neasurenment function

I for FM Devi ati on neasurenent

*This assumes the AFGen1 To field is set to FM.

Reading back the measurement, instrument function, or data function state

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

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

QUTPUT 714; " MEAS: RFR. POWN STAT?" 'Query the state of the TX Power neasurenent
ENTER 714; State_on_of f

IF State_on_off = 1 THEN DI SP "TX Power Measurenent is
IF State_on_off = 0 THEN DI SP "TX Power Measurenent is OFF

o'

STATe Command Guidelines

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

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

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

e The Oscilloscope’s trace cannot be turned off.

e The Spectrum Analyzer's trace cannot be turned off.
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SampleHP-1B
Program

Chapter 2, HP-IB Command Guidelines
Guidelines for Operation

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

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

2. Changeline 70 to Bus = 8 (internal HP-IB select code = 8).
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10
20
30
40
50
60
70
80
90
100
110
120
130
140

150 OUTPUT Dut;"AFAN:DET 'Pk+-Max"

160!

Thi s program generates an FM carrier, neasures and displays the
devi ation, and draws the nodul ati on waveform fromthe oscill oscope

carrier is generated and anal yzed through the uncalibrated input

!
!
I to the CRT display. For denonstration purposes the
!
]

path so that no external cables are required.

GCLEAR

Bus=7

Dut =100* Bus+14

CLEAR Bus

CLEAR SCREEN

QUTPUT Dut; "*RST"

QUTPUT Dut ; " DI SP DUPL"

QUTPUT Dut; "RFG AMPL - 14 DBM'
QUTPUT Dut; "AFAN. | NP ' FM Denod’ "

Cl ear graphi cs displ ay.

Interface select code of HP-I1B interface
Default Test Set HP-1B address is 14
Good practice to clear the bus

Cl ear the CRT

Preset the Test Set

Di splay t he DUPLEX TEST screen

Set RF Gen Anptd to -14 dBm

Set AF Analyzer's input to FM Demod

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

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

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

190!

200 OUTPUT Dut;"TRIG"

210 OUTPUT Dut;"MEAS:AFR:FM?"
220 ENTER Dut;Dev

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

240 DISP "Continue' when ready..."
250 ON KEY 1 LABEL "Continue",15 GOTO Proceed

260 LOOP

270 END LOOP

280 Proceed: OFF KEY
290 DISP ™

300!

! Trigger all active measurements
I Request an FM deviation measurement
! Read measured value into variable Dev

| Set up user prompt
I Set up interrupt on softkey 1
! Loop until the key is pressed

I Turn off interrupt from softkey 1
I Clear the user prompt

310 ! Measure and plot an oscilloscope trace to see the waveform shape.
320 DIM Trace(0:416)

330 OUTPUT Dut;"DISP OSC"

340 OUTPUT Dut;"TRIG"

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

360 ENTER Dut;Trace(*)

370!

! Oscilloscope has 417 trace points
I Display the Oscilloscope screen
I Trigger all active measurements
I Request the oscilloscope trace
I Read the oscilloscope trace into array Trace(*)

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"
450 GRAPHICS ON
460 WINDOW 0,399,0,179

470!

480 PEN 1

490 MOVE 0,89.5+Trace(0)/4000*89.5

500 FOR I=1 TO 416

510 DRAW 1/416*399,89.5+Trace(l)/4000*89.5
520 NEXT |

530 END

Your display may have a different specifier.

IEnable graphics to plot the waveform.

ITurn on drawing pen
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HP-IB Syntax Diagrams

HP-IB Syntax Diagrams

HP-IB Command  Instrument Command Syntax Diagrams

Syntax Diagram AF Analyzer (AFAN), page 59.
Listing AF Generator 1 (AFGL), page 62.
AF Generator 2 (AFG2) - Pre-Modulation Filters, page 63.
AF Generator 2 and Encoder (AFG2, ENC), page 64.
AFG2:AMPS, page 65.
AFG2:CDCSs, page 68.
AFG2:DPAGIng, page 69.
AFG2:DTMF, page 68.
AFG2:EDACSs, page 73.
AFG2:FGENerator, page 70.
AFG2.LTR, page 72.
AFG2:MPT1327, page 74.
AFG2:NAMPs, page 66.
AFG2:NMT, page 71.
AFG2:NTACs, page 66.
AFG2:TACS, page 65.
AFG2:TSEQuential, page 70.
Adjacent Channel Power (ACP), page 75.
Call Process(CALLP), page 76.
Decoder (DEC), page 98.
DEC:AMPS, page 100.
DEC:CDCSs, page 100.
DEC:DPAGing, page 100.
DEC:DTMF, page 100.
DEC:EDAC:s, page 98.
DEC:FGENerator, page 100.
DEC.LTR, page 101.
DEC:MPT1327, page 101.
DEC:NAMPs, page 98.
DEC:NTACsS, page 98.
DEC:.TACS, page 100.
DEC:TSEQuential, page 101.
Oscilloscope (OSC), page 102.
RF Analyzer (RFA), page 105.
RF Generator (RFG), page 106.
Radio Interface (RINT), page 107.
Spectrum Analyzer (SAN), page 108.
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HP-IB Syntax Diagrams

Instrument Command Number Setting Syntax Diagrams

Integer Number Setting Syntax, page 110.
Real Number Setting Syntax, page 111.
Mutiple Real Number Setting Syntax, page 112.

M easurement Command Syntax Diagrams

Measure (MEAYS), page 113.
Trigger (TRIG), page 117.

M easurement Command Number Setting Syntax Diagrams

Number M easurement Syntax, page 118.
Mutiple Number Measurement Syntax, page 120.

Instrument Function Syntax Diagrams

Configure and I/0O Configure (CONF), page 121.
Display (DISP), page 125.

Program (PROG), page 126.

Save/Recall Registers (REG), page 127.

Status (STAT), page 128.

System (SY ST), page 129.

Tests (TEST), page 130.

HP-1B Only Command Syntax Diagram
Special (SPEC), page 133.
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HP-IB Syntax Diagrams

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

nvention . . .
Conventions Statement elements are connected by lines. Each line can be followed in only one

direction, asindicated by the arrow at the end of the line. Any combination of

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

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

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

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

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

space O
@—»‘ Returns quoted string

See Real Number Setting Syntax*
A (*Does not included the :STATe command)

A

AFGenerator2

(Field Name)

S

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

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

Notes indicate which, if any, Number Setting Commands are
not supported by this particular path-
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AF Analyzer

AF Analyzer
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AF Analyzer

AFANalyzer

For AFANalyzer Measurements, see MEASure command diagram,

:AIN Space

o

(Audio In Lo)

-

P

Gnd '
=500 To Hi

Returns quoted string ’7

K—(:cuanent - — -

~. :DEMPhasis space

DB O

(De-Emp Gain)

DETector space

Returns quoted string  |——————————

RMS

RMS * SQRT2
PR

PK+-/2

Fe PREMAX
\~PKaMXH

i

CONTINUED ON NEXT PAGE

Returns quoted string

—

Returns quoted string ”

ch3drw02.ds4
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AFANalyzer

ch3drw0d.dsd

:FREQuenc

:GAIN

:RANGIng

(Gain Cntl)

:SMPoint

(Scope To)

<space ”

Chapter 3, HP-IB Commands
AF Analyzer

See Real Number Setting Syntax * Bl

(* Does not include :STATe command)

pace ! 0dB !

\‘>®—{ Returns quoted string }7
G e T ———

“Hod >

<

pace

‘ Returns quoted string }7

' De-Emp '

(Speaker ALC)

.
(vOLume )~-~space (" Pot ' .

‘ Rsturns guoted string ’7

»@—{ Returns quoted string }—J

o : >—{ Returns quoted string }7)
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AF Generator 1

AF Generator 1

AFGenerator1

1
:DESTination

space ' =AM ! >
? } Returns quoted string }7
—— N
-@M Ses Real Number Setting Syntax
:OUTPut 2
\—G:REQuency 5 See Real Number Setting Syntax *

(* Does not include :STATe command)
ch3drx05.ds4

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

°AM sets depth when DESTination set to AM.

FM sets deviation when DESTination set to FM.

OUTPut sets amplitude when DESTination set to Audio Out.

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

AFGenerator2

ENCoder

:FILTer

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

AF@: FI LTER: MODE ' ON| OFF (sel ect one)

AF@: FI LTER: MODE? (query the current node setting)
AF@: FI LTER ' NONE| 20kHz LPF| 250Hz LPF| 150Hz LPF (sel ect one)
AF@: FI LTER? (query the current filter setting)

space ! NONE »‘

<20kHzLPF > ‘

250 Hz LPF
150 Hz LPF

? } Returns quoted string }7
:MODE space ! ON '
1

% Returns quoted string ’7

ch3drw08.dsd
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AF Generator 2/Encoder

AF Generator 2/Encoder

\ 4

See Real Number Setting Syntax

ENCoder

:BURSt See Integer Number Setting Syntax *

(* :INCRement command only,

)
\.ED ESTination ace \I_/ AM
Audio Out

? Returns quoted string

—' See Real Number Setting Syntax
:FREQuency See Real Number Setting Syntax *

(* Does not include :STATe command)

-< :‘MODE ~space” ' Func Gen
~~Digi Page ]|

AMPS-TACS
NAMP-NTAC
T
MPT1327
T
EDACS

e

\-—@—{ Retumns quoted string

}7

:OUTPut 2 See Real Number Setting Syntax
hm( :PEMPhasls ) e @ on

Off

/—/
-

}7

\—@—{ Returns quoted string
[{ :POLarity ace ! 1 Norm

Invert

]

Returns quoted string

}7

\><'SEND l

{Send Mode)

Returns quoted string

\>< :STOP
CONTINUED ON NEXT PAGE

ch3drw07.ds4
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AF Generator 2/Encoder

:AMPSor :TACS

AFGenerator2 Q‘

(Busy/Idle)

ENCoder

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

Cntl
‘[ Returns quoted string ’7

See Real Number Setting Syntax

1 (* Does not include :STATe command)
See Real Number Setting Syntax *

HP 8920A Only

! Mobile !

@ } Returns quoted string }7

Coutes

S string )
~( ) Returns quoted string

:FILLer

[FVCMessage space>—~( ' y—={sting (' )
~( ) Returns quoted string

e Real Number Setting Syntax

\'CMESSage

(* Does not include :STATe command)

See Real Number Setting Syntax :

:FREQuency

- STANdard ace ' ~_AMPS
<tacs >
ch3drw08.ds4 E

Returns quoted string }7
1AM, FM, and LEVe correspond to the setting of the AFGen2 To field.
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AF Generator 2/Encoder

‘NAMPsor :NTACsFOCC

AFGsnerator2

ENCoder

IstBitDly

(2D

?
:DELay See Integer Number Setting Syntax

I Returns quoted string

’7

pace

Cntl

:RATE

:FILLer

e

i Returns quoted string ’7

¥ See Real Numbsr Setting Syntax

(Data Level & Data Rate)

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

iReturns quoted string ’7

\@ESSage

pace

“w{ :STANdard

\’@—{ Returns quoted string ’7

CONTINUED ON NEXT PAGE

! NAMPS !

<
X

Returns quoted string

~Space >

}7

ch3drw09.ds4
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AF Generator 2/Encoder

‘NAMPsor NTACsFVC

AFGenerator2 L:NAMP DSAT ={MESSage space—~( ' r—+string > D,
ENCoder - ~ ) Returns quoted string

string

Returns quoted string ”

*CRATE See Real Number Setting Syntax *

(* Does not include :STATe command)

See Real Number Setting Syntax

@25~z

a Returns quoted string }7
ch3drw10.dsd

CONTINUED ON NEXT PAGE

67



AF Generator 2/Encoder

:CDCSsand :DTMF

AFGenerator2

ENCoder

Returns quoted string

> RATE
p=( :STANdard

Ses Real Number Sstting Syntax *

(* Does not include :STATe command)

<space > ' ~cDCSS '

~ >—{ Returns quoted string ’7

\{TOCTime

See Real Number Setting Syntax *

(* Does not include :STATe command)

See Multiple Real Number Setting Syntax

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

ace =< string
L@—{ Returns quoted string ’—

! Bsll !

Returns quoted string }7

"( ‘TWISt

CONTINUED ON THE NEXT PAGE

See Real Number Setting Syntax *

(* Does not include :INCRement or :STATe commands)

ch3drw11.ds4
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AF Generator 2/Encoder

:DPAGiIng

A 4

:CODE ace ' string '
(Pager Cods)
Returns quoted string }7
(Error Bit)
e

(Pager Alpha-numeric
Message)

‘MESSage

ENCoder

See Integer Number Setting Syntax

(Pager Numeric
Message)

(Pager Type)

ToneVoice
Numeric

Apha-Num
- : )—{ Returns guoted string }7
(Mssg Length)
\»C:MLENgth See Integer Number Setting Syntax
:FUNGtion ‘spacer={ 0 '
(POCSAG) ot
0>
<At
(Pager Alpha-numeric @ Returns quoted string ’7

Message)

:MESSage
:NMESsage

(Pager Numetic \@—{ Returns quotad string }7

Message)

.‘

umetric

@ Rsturns quoted string }7
%RATE See Real Number Setting Syntax *

(* Does not include :STATe command)

‘o :STANdard ace ' GSC D,
FOCSAG

chBdrwi12.dsd ? } Rsturns quoted string }7

CONTINUED ON NEXT PAGE

(Pager Type)
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AF Generator 2/Encoder

:FGENerator and : TSEQuential

AFGenerator2 g

:FGENerator

‘WAVeform

(Func Gen)

{

S~Dow
~Dboe

(Sine Units)

\—@'SEQuential

:AMPLitude

(Tone Seq)

:FREQuency
:OFFTime

M—={ :SEQuence

See Multiple Real Number Setting Syntax

(Symbol Sequence)

space

Returns quoted string

FAAAAAAAAAA,

Returns quoted string

»_string

:STANdard space

CCIR1

EIA

} Returns gquoted string }—

CONTINUED ON NEXT PAGE

Returns quoted string

PAAAAAAAAAAAV

ch3drw13.ds4
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Chapter 3, HP-IB Commands
AF Generator 2/Encoder

AFGensrator? :NMT }»@INformation <space’ ' string ' ﬁl
f (Add Info)
ENCoder Returns quoted string }7

:BSIDentity

7
2
©
=4
c
3
o
ol

(" :MAINtenance
{(Mgmt/Maint)

:PASSword
»-(:SISChallenge

"=(:SISResponse
(Alarm Level)

\>< ‘ALEVel LOW See Integer Number Setting Syntax
(Alarm Level) HIGH
\GANUMber See Integer Number Setting Syntax

(Area #)
:BSAVe
(Batt Save)
:MCHannel
(Meas Ch#)

‘MFSTrength

(Meas Field
Strength)

:PSIGnal
(Phi Signal)
‘TCINfo

See Integer Number Setting Syntax

See Integer Number
Setting Syntax

\.( :DUTest ——~(space ' E M8 '

? } Returns quoted string ’7

CONTINUED ON NEXT PAGE

ch3drw14.ds4
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AF Generator 2/Encoder

:NMT continued and :LTR

AFGenerator? 2 NMT ‘RATE Ses Real Number Setting Syntax *

(* Does not include :STATe command)

= :STANdard ¢pace ' STD450 '
§TD900
BENELUX
~CFRANCE -
~~CAUSTRIA -
MCSPAN
~CTURKEY -
~CTHAILAND -
-~ MALAYSIA -]
~CsAUDI -
~~CSAUDIZ -
~~CCRO-SLOV__ -
-~CHUNGARY -

BULGARIA
@ } Returns quoted string }7

See Integer Number Setting Syntax

i

:TARea

‘ALTERnate
(Traffic Area) . ‘MAIN ‘
LTR :AREA1 See Integer Number Setting Syntax

:AREA2

:FREE1

:FREE2

:GOTO1

:GOTO2

:HOMEHA

:HOME2

s

DA

\»C ‘RATE See Real Number Setting Syntax *

(Data Rate) (* Doss not include :STATe command)

:MESSage <space” ' 1 Message1 j/ '

\—@—{ Rstutns quoted string }—
:STANdard pacer~{ ' TR '

Returns quoted string }—

ch3drwi5.ds4

CONTINUED ON NEXT PAGE
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:EDACs

Chapter 3, HP-IB Commands
AF Generator 2/Encoder

(The Standard selection automatically changes the Polarity setting)

|

4800

AFGenerator? e :EDACs MSTANdard . ’ 3600 ‘

Returns quoted string }

:RATE (space> See Real Number Setting Syntax *

(Data Rate) (* Valid Range = 4000 to 10000)
Gontrol Channel (Does not include :STATE command)
:CNCH {space > % See Interger Number Setting Syntax

(Number)
:CNRX {space> See Real Number Setting Syntax *
(RX Frequency) (* Does not include :STATe command)

See Real Number Setting Syntax *

(ZONTX_ ) niGpace)

(TX Freguency)

(* Does not include :STATe command)

Working Channel

i

‘WKCH <{space > See Interger Number Setting Syntax

{(Number)

(WKRX_ ) space

(RX Freguency)

(WKTX ) opace

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

See Real Number Sstting Syntax *

(TX Frequency) (* Does not include :STATe command)

LGID <{space> See Integer Number Setting Syntax *

i

(Logical ID) (* Valid Rangs = 1 to 16382)
:GPID {space > Ses Ingsgsr Number Setting Syntax *
{Group ID} (* Valid Range = 1 to 2048)
<{space > See Integer Number Setting Syntax *
(Site ID) (* Valid Rangs = 0 to 32)
:81GNaling Ses Real Number Setting Syntax
Deviation)
:OUTput
See Real Number Setting Syntax
(Sub-Audible -
Deviation)
:0UTput
\~(RXSTart
(Handshake)
“~(RXSend
(RX Test)

ch3drw16.ds4

CONTINUED ON NEXT PAGE
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AF Generator 2/Encoder

‘M PT1327

ENCodsr

‘MPT1327 )<~ -g|Dentity

(System Identity)

(Ident)

’QCHANneI
’CALOHa

{Aloha Number)

’QQUALifier

{Address Qualifier)

’CRDELay
>stNc
>QSYNT

:STANdard

:CONTr@—.CNUMBer

~_MPT1327 '

Ses Intager Number Setting Syntax

Retums quoted string |

:TMODe

(Test Mode)

Off !

-~ Corta -]

.. 1200Hz ‘-
[~ 1800Hz >~

Returns quoted string }

7))
:RESET

\»CUPDATQ

1
:CLEAR “pace > integer

|
‘DATA )—=gpace >

OG5

:MESSagse :CONTrol :RESET

integer‘1
e > nteger —(_, (") )

chadrwi17.ds4 “»{ :TRAFfic ‘RESET

TR e~ ger
Gase> ) D

1 Integer value from 1 to 32.
2 String max length 300.

74



Chapter 3, HP-IB Commands
Adjacent Channel Power (ACP)

Adjacent Channel Power (ACP)

ACPower ‘CBAN See Real Number Setting Syntax * %

(Channel BW) (*Does not include :STATe command)
\><:COFFset See Real Number Setting Syntax *

(Ch Offset) (*Does not Include :STATe command)

\-C:MEASurement ace ' 1 Ratio
(AP Meas)
\@ } Returns quoted string }7
:RBANdwidth ace ' 1 300 Hz
(Res BW)
\’@ } Returns quoted string }7/
:RMODulation <space ! \ Unmod
(Garter Ref)
h3drw18.dsd
ch3drw18.ds @ i Returns quoted string ’—
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Call Process

Call Process

CALLP ‘MODE space = ' )~~<MEAS D
Oy

Returns quoted string

\@Grive
\>@EGister
\@AGE

\@SPecifier space ‘ STD ‘
(Data Spec)
Returns quoted string

\QDCHannel See Integer Number Setting Syntax

(Cntrl Chan) (range = 1 to 1023)

\><CSYStem

(System Type)

Returns quoted string
\@CHanneI See Integer Number Setting Syntax
(Chan:) (range = 1 to 1023)
\@IDentify ' See Integer Number Setting Syntax
(SID) (range = 1 to 4094)

\@MPLitude See Real Number Setting Syntax
(range = +18 to -137 dBm)
callp01.ds4 CALLP continued on next page
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CALLP

callp02.ds4

—:\PNUMber
{Phone Num)

*@/IINumber

(Min)

»@MAXimum

(CMAX)

\—@MACQde

(Pwr LvI:)

\»@Mooe

(MS 1d)

Chapter 3, HP-IB Commands
Call Process

space ‘ 10 characters max ‘
e Returns quoted string -

space=(_' ) )
a Returns quoted string -

' See Integer Number Setting Syntax

(range = 1 to 4094)

6000Hz
6030Hz

Returns quoted string

See Integer Number Setting Syntax

(range =0to 7)

space = ' j~—~<PHONE NUM )
MINZ MINT

Returns quoted string

CALLP continued on next page
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Call Process

CALLP

—:\ORDer
(Order)

space °

~(MESSage

(Set Message)

space '

\>@ATA

(Display Word)

CALLP continued on next page

|~<Chng PL1
'~<ChngPL2
|~<ChngPL3
|-<ChngPL4
'~<ChngPL5
|~<ChngPLE
|~<Chng PL7
'~<Mainten
Aot

Returns quoted string

|~<SPC WORD2
|~<ACCESS
~REGINC
-REGID
|~<C-FILMESS
'~<MSWORD 1 _
~<MSMessOrd
|~<MSIntVCh
|~<FVCOMes
=FVCCMes

Returns quoted string

Returns quoted string

v

callp2a.ds4
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CALLP

callp2b.ds4

:RCDD1

:RCDDATA1

i

~(:RCDD2

:RCDDATA2

i

~(RCDD3

i

:RCDDATA3

~(RCDD4

|

:RCDDATA4

:RCDD5

i

:RCDDATAS5

~(‘RCDD6

:RCDDATAB

i

:AVCNumber

:AVCPower

:AVCSat

‘RECA
(Word A)

Chapter 3, HP-IB Commands
Call Process

Returns quoted string '7

Returns quoted string bi

Returns quoted string '7

Returns quoted string bi

Returns quoted string '7

(Chan:)

Returns quoted string '7

(Pow Lvl:)

Returns quoted string '7

(SATY)
(F

Returns quoted string bi

'F

:FWORd

»:NAWComing

)
(NAWC)

Returns guoted string

M

Returns quoted string bi -

Returns quoted string '7 -

E S

Returns quoted string }—/

:EXTended

‘RSVD (RSVD)

Returnhs quoted string '7

:REServed

Returns quoted string '7

\——{:SCMark
(SCM)

Returns quoted string

\—w{:MINumber
(MINT)

K44><%ARHy

Returns quoted string '7

Returns quoted string

(Parity)

CALLP continued on next page

Returns quoted string
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Call Process

(F)
CALLP ‘RECB :F ? Returns quoted string
Word B
s R
- NAWC
:NAWComing { ) ? Returns quoted string
Local
=:\LOCal (Local) ? Returns quoted string
—(ORDQ
:ORDQualifier { ) ? Returns quoted string
Order
,:\ORDer { ) ? Returns quoted string
LT
LT tn ? Returns quoted string
LTRY
(RSVD)
‘RSVD ? Returns quoted string
‘REServed
(MIN2)
:MINumber ? Returns quoted string
- (Parity)
,:\PAthy ? Returns quoted string
: F) .
\@ECC :F ? Returns quoted string
W -
(Word C) ‘FWORd
—. (NAWC)
»{:NAWComing ? Returns quoted string
(Serial)
:SERial ? Returns quoted string
- (Parity)
:PARity ? Returns quoted string

callp2c.ds4 CALLP continued on next page
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Chapter 3, HP-IB Commands
Call Process

(F)
CALLP :RECD —\F w Returns quoted string
eré 0 FuoR:
(NAWC)
:NAWComing ? Returns quoted string
(Dig 1)
~(C 1G1 ? Returns quoted string
:DIGIT1
(Dig 2)
:DIG2 ? Returns quoted string
:DIGIT2
(Dig 3)
,:\DIG3 ? Returns quoted string
:DIGIT3
(Dig 4)
—:\DIG4 ? Returns quoted string
:DIGIT4
(Dig 5)
:DIG5S ? Returns quoted string
:DIGIT5
(Dig 6)
,:\DIGG ? Returns quoted string
:DIGITE
(Dig 7)
,:\DIG7 ? Returns quoted string
:DIGIT7
(Dig 8)
:DIG8 ? Returns quoted string
:DIGIT8
(Parity)
—:\PARity ? Returns quoted string
callp2e.ds4

CALLP continued on next page
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Call Process

CALLP

callp2d.ds4

:RECE
{Word E)

(F)
—1\F w Returns quoted string
:FWORd
(NAWC)
:NAWComing ? Returns quoted string
(Dig 9)
~(C 1G9 ? Returns quoted string
:DIGIT9
(Dig 10)
:DIG10 ? Returns quoted string
:DIGIT10
(Dig 11)
»{D 1G11 ? Returns quoted string
:DIGIT11
(Dig 12)
—:\DIG'IZ ? Returns quoted string
:DIGIT12
(Dig 13)
:DIG13 ? Returns quoted string
:DIGIT13
(Dig 14)
,:\DIGM ? Returns quoted string
:DIGIT14
(Dig 15)
,:\DIG1 5 ? Returns quoted string
:DIGIT15
(Dig 16)
:DIG16 ? Returns quoted string
:DIGIT16
(Parity)
—:\PARity ? Returns quoted string

CALLP continued on next page

82



CALLP

callp2f.ds4

:RCOConfirm

(Order
Confirmation
Message)

F F)

Chapter 3, HP-IB Commands
Call Process

:FWORd

L.@AWComing (NAWC)

(M

Returns quoted string '7

‘TFleld

Returns quoted string bi

K—.@OCaI (Local)

Returns quoted string bi

Returns quoted string '7

:ORDQualifie (ORDQ)
\—>®RDer (Order)
(RSVD)

:RSVD

Returns quoted string bi

:REServed

Returns quoted string bi

\—(:PARity (Parity)

CALLP continued on next page

Returns quoted string '7

Returns quoted string
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Call Process

Returns quoted string

CPRocess (T172)

:SPOMESSAGE1

(SPC Word 1)

:DCCode

Returns quoted string

14 chars required
Returns guoted string

:S|Dentify

(siD1y

(RSVD)

3 chars required
Returns guoted string

:REServed

Returns quoted string

(NAWG)

:OVERhead
(OHD)

Returns quoted string

\@ARity ? Returns quoted string

(Parity)

callp3.ds4 CALLP continued on hext page
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Chapter 3, HP-IB Commands
Call Process

Returns quoted string

CPRocess (T172)

:SPOMESSAGE2

(SPC Word 2)

‘ 2 chars required
Returns guoted string

Returns quoted string

:DCCode

(DCG)

:SERial

(S)

Returns quoted string

1 char required

Returns quoted string

1 char required

2 chars required
Returns quoted string

5 chars required
Returns quoted string

Cspace = ' ) D
(7))

Cspace = ' ) D
<,
<space~ ' ) D
(7))

Cspace=( ') D
(7))

CALLP :SPOM2 continued on next page

callp4.ds4 CALLP continued
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Call Process

1 chars required >
Returns quoted string

(SPC Word 2)

1 char required
Returns guoted string

&

CMAXimum

(CMAX-1)

Returns quoted string

1 char required
Returns quoted string

:OVERhead

(OHD)

3 chars required
Returns quoted string

\@ARity ? Returns quoted string '—

(Parity)

callp5.ds4 N
CALLP continued on next page
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Chapter 3, HP-IB Commands
Call Process

CALLP ‘ACCess jjkf><§yp5
(ACCESS) (T1T2)

space = ' ) o,
° Returns guoted string

-2 chars required

:DCCode

Returns quoted string
~(Space (|~ dchars required (" )
(ACT)

Returns quoted string

:BISTate

Returns guoted string

15 chars required

(RSVD)

‘REServed Returns quoted string
(END)
a Returns quoted string -
"OVERhead <space = ' ) )
(OHD)

Returns quoted string -

\(PARity Returns quoted string '7

(Parity)

callp5a.drw CALLP continued oh hext page
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Call Process

CALLP

callp5b.drw

:RINCremeMYPE space ° 2 chars required ‘
(REGINC) (T172) ° Returns guoted string

T1T2

:DCCode

(ACT)

:RINCrement
(REGINCR)

(RSVD)
:REServed

]

(END)

0

(OHD)

<_2 chars required >
Returns quoted string

‘ACTion ~space =’ ) )

Returns quoted string

12 chars required

Returns guoted string

4 chars required

Returns guoted string

g~ T

Returns quoted string -

:OVERhead - ' 3 chars required

Returns quoted string -

*—(PARity

(Parity)

CALLP continued on next page

Returns quoted string
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Call Process

CALLP RiDentify ~—~(TYPE
(REG ID) (T172)

space = ' ) )
° Returns guoted string

<_2 chars required >
Returns quoted string

:DCCode

(DCT)

-IDENitify

20 chars required

Returns quoted string

(REGID)
<Gmear=(" ) O
(END)

Returns guoted string

:OVERhead

Returns quoted string
\(PARity ? Returns quoted string '7
(Parity)

callp5e.drw CALLP continued on next page
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Call Process

CALLP ‘CFM QMYPE spacer=( ' )< 2 chars required = ' )
(C-FILMESS) (T172) ° Returns guoted string
T1T2

:DCCode

(DCT)

<_2 chars required >
Returns quoted string

FIELD1 ~space =’ ) )
\DJ/ Returns quoted string
(F1)

:CMACode

(CMAC)

-_3 chars required

Returns guoted string

=2 chars required

‘RESERVED1
Returns quoted string

(RSVD1)
‘FIELD2 < space = ' ) )

Returns quoted string

2 chars required

Returns guoted string

(RSVD2)

CALLP :CFMessage continued on next page
callp8.drw CALLP continued on next page
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Chapter 3, HP-IB Commands
Call Process

<:FIELD3

:CFMessage

1 char required

CPRocess

Returns quoted string
(F3)
‘WFOMessagse 1 char required

Returns guoted string

‘FIELD4 <space ' ) {0

Returns guoted string

(F4)

:OVERhead 3 chars required

Returnhs quoted string
\@ARity ? Returns quoted string '—

callpéb.drw CALLP continued on next page
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Call Process

CALLP ‘MSWord }»@'YPE space ‘ 2 chars required '
(MS WORD1) (T172) ° Returns guoted string
T1T2

:DCCode

-2 chars required

(bec) Returns quoted string
‘MINumber ~ space > ’ 24 chars raquired ~’
(MIN1)

Returns quoted string

\@ARity ? Returns quoted string '—

(Parity)

callp7.drw
CALLP continued on next page
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Call Process

CALLP :MSORder }»(TYPE space = ' D
(MSMessOrd) (T172) ° Returns quoted string
\.J:Tﬁz

:SCCode

~_2 chars required

(SCC) Returns quoted string
:MINumber =space > ’ 10 chars required ~’
(MIN2)

Returns quoted string

(RSVD)

:REServed Returns guoted string

5 chars required

(Local)

Returns quoted string

3 chars required

:ORDQualifier

(ORDQ)

Returns quoted string

5 chars required

(Order)

Returns quoted string

\@ARity ? Returns quoted string

(Parity)

callp8.drw CALLP continued on next page
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Call Process

CALLP :MSVoice }»@YPE space ° 7 chars required ‘
(MS IntvCh) (T172) ° Returns guoted string
\1ﬁﬂiilll'/

:SCCode

<_2 chars required

(ScC) Returns quoted string
:MINumber = space > ‘ 10 chars required ~’
(MIN2)

Returns quoted string

3 chars required

‘VMACode

(VMAC)

Returns quoted string

11 chars required

:CHANnel

(Chan)
Returns quoted string
\@ARity ? Returns quoted string '7
(Parity)

callp9.drw

CALLP continued on next page
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Call Process

CALLP FVORder )~—~(TYPE
(FVC O Mes) (T1T2)

space ° 2 chars required ‘
° Returns guoted string

-2 chars required

:SCCode

(8¢c) Returns quoted string
‘PSCCode ~ space > ’ 2 chars required ~’
(PSCC)

Returns quoted string

9 chars required

(RSVD)

‘REServed Returns guoted string

5 chars required

(Local)

Returns quoted string

3 chars required

:ORDQualifier

(ORDQ)

Returns quoted string

5 chars required

(Order)

Returns guoted string

\@ARity ? Returns quoted string

(Parity)

callp10.drw CALLP continued on next page
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Call Process

CALLP :FWoice }»(TYPE space = ' D
(FVC V Mes) (T172) ( ° Returns guoted string

T1T2
:SCCode

~_2 chars required

(8co) Returns quoted string
:PSCCode ~space =’ ) )
(PSCC)

Returns quoted string

8 chars required ,

(RSVD)

:REServed
‘VMACode

(VMAC)

Returns quoted string

3 chars required

Returns quoted string

11 chars required

:CHANnNel

(Chan)

Returns quoted string

allp11.drw
calb \@ARity ? Returns quoted string '7

(Parity)
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Call Process
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Decoder

Decoder

DECoder

For Decoder measurements see the MEASure command diagram.
For selecting Decoder Input, see AF Analyzer command diagram.

‘ARM

.

:MODE

@—{ Returns quoted string ’—

= :MODE

space

)

Single

See Real Numb:

er Setting Syntax *

(* Doss not include :STATe command)

-

Func Gen

"~ DigiPage

~CAMPS-TACS _
NAMP NTAC
NMT

= MPT 1327

LTR

EDACS

SR

~Tone Seq -
DTMF
cDCSS

M= :POLarity

space

Returns quoted string

}7/

Norm >
{Invert >

Rsturns quoted string

’—

N :STOP
CONTINUED ON NEXT PAGE

‘NAMPsor :NTACsand :EDACs

ch3drw19.ds4
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Chapter 3, HP-IB Commands
Decoder

(Gate Time) (* Does not include :STATe command)

1 Cnil 7
Returns guoted string ’—/

DECoder —\:NAMPs »{ :GATE See Real Number Setting Syntax *
:NTACs

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

{Measurs)

@—{ Returns quoted string }—
:STANdard space>— = ' ) T NAMPS '
NTACS

\>®—{ Returns quoted string }—
“_TRiager = :PATTem =~Space—~( ' ) o

@—{ Returns quoted string }—/
:EDACs :DISPlay space N 1 Radio '

\’@—{ Returns quoted string ’7
:DELay space ! = 2 slots !

<5 slots >
=8 slots

\’®—{ Returns quoted string }—

(STANdard )~pase (' )—y=<@800 (" )
~1Mﬂﬁﬂbf

’@—{ Returns quoted string }—)
CONTINUED ON NEXT PAGE ch3drw20.dsa
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Decoder

:AMPsor :TACsand :CDCSs, :DTMF, :FGEN, and :DPAG

DECoder

K:AM PS
‘TACS

HP 8920A only

»  GATE

:MESSage

:STANdard

See Real Number Setting Syntax *

(* Does not include :STATe command)
~<AMPS !
}
JTACS >
>®—{ Returns quoted string }—/

‘ FOCCA&B '
FOCCA
FOCC B

RVC

Returns quoted string

o E Do ——

\.C TRIGgsr

(Trigger Pattern (bin

:PATTern
(bin))

‘space—=(_* ) D
@—{ Returns quoted string }—)

\—C 'BLOCKs

:DTMF
:FGENerator

:DPAGiIng

:STANdard

See Integer Number Setting Syntax *

(* Does not include :INCRement command)

See Real Number Setting Syntax *

(* Does not include :STATe command)

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

POCSAG

Returns quoted string

}7
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Decoder

:TSEQuential, :MPT1327,and :LTR

:TSEQuential

DECoder See Real Number Setting Syntax *

(* Does nhot include :STATe command)

(" :STANdard ) wspace>—=( ' ) ~CCIR1 '

\{Mpﬂszﬂ»( TIME }’(:MODE

RESPONSE

*@—{ Returns quoted string }7
LTR DISPIay <space > ’ Hadlo ’

Hepeater

Returns quoted string }7
:STANdard LTR !

ch3drw22.ds4 ’®—{ Returns quoted string }—/
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Oscilloscope

Oscilloscope

For OSCllloscope Measurements, see the MEASure command dlagram.

OSCilloscope

:CONTrol

space

See Real Number Setting Syntax *

(* Does not include :STATe command)

space)

200 ms

50 ms
20ms
10 ms

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

o
a3

D,

OSC :SCALe CONTINUED ON NEXT PAGE
CONTINUED ON NEXT PAGE

Returns quoted string

}7

ch3drw23.ds4
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OS8Cilloscope

:SCALe

(AF Anl In: AM Demod)

\

(AF Anl In: FM Demod)

Space (' )

Chapter 3, HP-IB Commands

50 %
20 %
10 %

N (o

-
P ol el |se
ENEESEES

05%
02%
0.1%
0.05 %

Oscilloscope

,@—‘ Returns quoted string

I

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

20 Hz
10 Hz

il

L@—‘ Returns quoted string }7

¥ See Real Number Setting Syntax *
(* Doss not include :STATe command)

OS8C :SCALe :VERTIical CONTINUED ON NEXT PAGE

CONTINUED ON NEXT PAGE

ch3drw24.ds4
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Oscilloscope

OSCilloscope

ch3drw25.ds4

\’C:HESet

(Internal)

:SENSe pace

:SOURce pace

(AF Anl In: Audio In)

\@—{ Returns quoted string }7

2 See Real Number Setting Syntax *
(* Does not include :DUNits, :UNITs, :STATe, :MODE commands)

—LI/ 3 Cont !
f

‘ Rsturns quoted string }7

= Pos

Returns quoted string }7

=_Internal

‘ Returns quoted string }7

=_Auto f —@—

7

} Returns quoted string }—/
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RF Analyzer

RFANalyzer

:ATTenuator

RF Analyzer
For RFANalyzer Measurements, see MEASure command diagram.
space ~ 40 dB ! ﬁ‘
{Input Atten) } 2048

o &D,

| Returns quoted string }7

\>< :MODE

space ' Auto !

@ } Returns quoted string }7

\..C:FREQuency

See Real Number Setting Syntax *

(* Does not include :INCRement of :STATe commands)

) = T5KHz T

| Returns quoted string

\’C:PMEasurement

(Tune Freq) (* Does not include :STATe command)
(RF Cnt Gate)
{ :[IFBW space
(IF Filter)
o & |
\»( :(INPut space !

< BEIn
“_j

5

~ :ZERO

‘ Returns quoted string

(TX PWR Zero)
:DETector

space ! 1 Peak
(TX PWR Meas) ‘

K><_?ﬁ/ } Returns guoted string

(" SENSitivity )

\—QSQUelch

space

! Normal

5

1 Returns quoted string

‘TKEY

space

! Pot

.‘

5

‘ Returns quoted string

' On

(Ext TX Key)

space

5

| Returns quoted string

‘“C:TMODS

{Tune Mode))

ch3drw26.ds4

space

5

= Auto

‘ Returns quoted string

[ A AR
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RF Generator

RF Generator

RFGenerator

For RFGenerator Measurements, see MEASure command diagram.

A 4

Tor—/

I Returns quoted string

(Atten Hold)
<2

e AMPLitude

\—C;FREQuency

\—C FM (" :COUPIing
(FM Coupling)
\'C :DCZero
= :MODulation ) :AOUT
(Audio Out)

See Real Number Setting Syntax

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

}7

space

=_AC

Returns quoted string

’—

space ! <=_AC 7

Returns quoted string

’7

-

&C:EXTernaI)T..( AM

-
:DESTination

(Mod In To)

See Real Number Setting Syntax

~Co—

Returns quoted string

’—/

:PEMPhasis

{Mic Pre-Emp)

off

(2 —

Returns quoted string

’7

AP

ace,

{ :OUTPut

ch3drw27.ds4

opace—=(_ (Ao ()

Returns quoted string }—‘

T _REOut - O—/

’—

Returns quoted string

=
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Radio Interface

Radio Interface

RINTerface (INTerrupt1

[INTerrupt2

ace Arm j
¥’®—{ Returns quoted string }7
:STATus }—~(_ 2 }-{ Returns "Armed” or 'Disabled’ |———

\—C ‘PARallel

:CONFigure

See Integer Number Setting Syntax

’7

I
? | Returns integer value

JINPut ~('DATA
L@EAD
“=(OUTPut 'DATA

ch3drw28.ds4

See Integer Number Setting Syntax -

@—{ Returns quoted string }7

v
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Spectrum Analyzer

Spectrum Analyzer

For Spectrum Analyzer measurements, see the MEASure command diagram.

SANalyzer

{Input Atten)

Me-{ :CFRequency

ATTenuator )—~&pace D w08 (' ——>
20 DB

o &P, |

Returns quoted string ‘

:MODE space ® \ <Auto > @7
? Returns quoted string }7

See Real Number Setting Syntax *

(* Does not include :STATe command)

@ 1 dB/div ‘O—/
Ty

Returns quoted string

~»( :CONTrol

:INPut

[~ ‘MARKer )

space

:CFRequency\
(Center Freq)
PEAK )

-

‘NPEak )
(Next Peak)

‘RLEVel )
(Ref Level)

N

N

See Real Number Setting Syntax *

(* Does not include :STATe command)

»GEXCurision

space Integer Value

Returns Integer Valus

’7

:INCRement

~={ :NPLevel See Real Number Setting Syntax *

{* Does not include :STATe command)

Returns integer value

ch3drw29.ds4

B CONTINUED ON NEXT PAGE
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SANalyzer

Chapter 3, HP-IB Commands
Spectrum Analyzer

=_Track

"~ :RLEVel
:SPAN J

‘TGENerator

(Track)

:AMPLitude

(Offset Freq)

See Real Number Setting Syntax

:OFReguency See Real Number Setting Syntax *

(* Does not include :STATe command)

See Real Number Setting Syntax *

(* Does not include :STATe command)

} Returns quoted string

’7

~( :DESTination
(Port)

N :SWEep

space !

RF Out

-

Returns quoted string

’7

\»( TRACe

:NORMalize

space !

' |

= _Norm

-

Returns quoted string

}7

:SAVE

space !

»=__A Only

Returns quoted string

’7

(Save B)

»( :MHOLd

ch3drw30.ds4

space 1

No Pk/Avg !

= Av§1
I Av§4

o

Returns quoted string

’7
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Integer Number Setting Syntax

Integer Number Setting Syntax

Previous Syntax

ch3drw31.ds4

»space >

integer value

# B

°3

L>®_‘ Returns integer value }

= Binary integer value ~

Octal integer value

Hexidecimal integer value

L—(:INCRement

space

UpP

L—@—{ Returns integer value }—J
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Chapter 3, HP-IB Commands
Real Number Setting Syntax

Real Number Setting Syntax

Previous Syntax space real value 1 J %
@ Returns real value }

- :DUNits -
|
%NCRemem =space
Returns real value
%DUNits ace units > ———
*@—{ Returns units }—/

S, —— —_—
L>QMODE = space> L LINear

LOGarithm -~

\’@—< Returns LIN or LOG ’—/

—~(DIVide
L—@MLTiply

- :UNITs space HP-IB units -1

L—C:STATE space 1 _ J

ch3drw32.ds4 @—{ Returns 1 or 0 ’7
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Multiple Real Number Setting Syntax

Multiple Real Number Setting Syntax

Previous Syntax

ch3drw33.ds4

space integer value @real value ~ j
° @ integer value Rsturns real valus }

(2 r—~space -~ integer valus —{Returns unis |

Space > , = feal valus 7
."
< DOWN_>

DOWN

o M integer value Returns real value

LOGarithm

Returns LIN or LOG

:DIVide @ integer value
‘MULTiply <space<integer value

HP-IB units

Returns HP-IB units
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Measure
M easure
MEASure )~—{_:RESet /Q‘
\.( :ACPoweH ‘LRATio @ Returns real value

:URATio

‘LLEVel

:ULEVel

1 See Number Measurement Syntax

\—@FRequencyMACLevel

:CURRent

:DCAM

:DCFM

5
<

:DCVolts

:DISTN

F

:FREQuenc

:SINAD

(oo )

:SNR

:SELect

\.C:OSCiIIoscopQ—{ ‘MARKer

-2

1 See Number Measurement Syntax

| = or :DISTortion

Returns real value

.‘
. DC Level ‘

Current

2

Returns quoted string }

:LEVel

7Y ? Returns real value

See Number Measurement Syntax*

(* Does not include :METer commandy)

a Returns 417 real values |

:FREQuencM :ABSolute

)

CONTINUED ON NEXT PAGE

y ? Returns real value
See Number Measurement Syntax

ch3drw34.ds4
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Measure

WSANaIyzer

‘MARKer

:FREQuency 7 }{Retums real value
]
See Number Measurement Syntax*

(* Does not include :METer Command)

Returns 417 real values }

'DATA Returns quoted string }
\( :CDCSs )—{:BITS @—{ Returns quoted string }

(* Does not include :METer Command)

\>< :DPAGing >T><:DATA @—{ Returns quoted string }

Returns real valus }

See Number Measurement Syntax*
(* Does not include :METer Command)

:FHEQuencMABSqute @—{Heturns up to 19 real values }7
See Number Measurement Syntax

Returns gquoted string

a Returns up to 19 real values }
See Number Measurement Syntax

:SYMBol a Returns quoted string }
= CONTINUED ON NEXT PAGE ch3drw35.ds4
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Measure

MEASure : - ~e Returns integer value i #}

See Number Measurement Syntax

:SYMBol a Returns quoted string }—
=(MPT1327)—~~(_:BUFFer 2 [ Returns quoted string |

>< :NSLots ? i Returns integer value i

>< TIME ? } Returns integer value }

>< ‘RATE 1 ? } Returns real value }
See Number Measurement Syntax*

(* Does not include :METer command)

>< :DATA ? } Returns quoted string }

ch3drw36.ds4
- CONTINUED ON NEXT PAGE
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Measure

MEASure :DECoder :FGENerator :FREQuency

ch3drw37.ds4

- 9 >—‘ Returns real value

See Number Measurement Syntax

a Returns integer valus }

Returns quoted string }7

“»{ :SYMBol a Returns quoted string }

@ Returns up to 19 real values }7

See Number Measurement Syntax
Returns up to 19 real values }7

See Number Measurement Syntax

See Number Measurement Syntax*

Returns real valus

(* Does not include :METer command)

Returns quoted string |

Returns quoted string of 74 characters }—
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Trigger

Trigger

TRIGger g‘
IMMediate

\—( :ABOR

\>< :MODE :RETRigger space REPetitive
SINGle
(7)) " Returns REPor SING |

:SETTling space 3 FAST

~=CFULL -
ch3drw3g.dsd @ | Retums FAST or FULL [———
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Number Measurement Syntax

Number M easurement Syntax

:AUNits

Previous Syntax

Rsturns HP-IB units

T TR
HP-IB units

\“(vawe Y

?

s

\.@VERage < -

ace (real value

Returns real value

——CRESet

L»(:s‘rA're

— : )—‘Returns units

ace 3 1
2T
e
? Returns 1 or 0

’_/

units

vC:HLIMit
)

?

—

—
:DUNIits

=space — ~<\real value
‘VALue

= _units >~

uniis -

Returns real value

%ESet

8TATe

ch3drw39.ds4

CONTINUED OF NEXT PAGE

space

Returns 1 or 0

’_/
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Number Measurement Syntax

~space” \ 1 e "

<0

Previous Syntax :METer
:8TATe

o)
INTerval

’@—{ Returns integer value }7

\@EFerence pace —
@ Returns real valus

"~ .DUNits space ~units

“~(:5TATe ace 1 — -
a Ty
<_OFF >
20

-~ STATe ‘space> =1
1
<{o>
OFF

@ Returns 1 or 0 }—/
~(:UNITs 1 ace HP-IB units

Returns HP-IB units

ch3drwd0.ds4
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Multiple Number Measurement Syntax

Multiple Number M easurement Syntax

Previous Syntax

%STATe space 1

ch3drw41.ds4

a Returns 1 or 0

(opace = ults >
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Configure, I/0 Configure

Configure, 1/0 Configure

CONFigure :ARTSwitching

(RX/TX Cntl)

»{BADDress See Integer Number Setting Syntax

(HP - 1B Adrs)

:BEEPer

r
Talk&Lstn

\’@—{ Returns quoted string }7

(HP - IB Mode)

\—( :DATE See Integer Number Setting Syntax *

(* Does nhot include :INCRement command)

(External Disk Specification)

\>®—‘ Returns quoted string ’7J
\—C INTensity See Integer Number Setting Syntax

:NOTChmode
{Notch Coupl)

\@—{ Returns quoted string }7

\—COFRequency See Real Number Setting Syntax *

((Gen)-(Anl)) (* Does not includs :STATe command)

(RF Offset)

{:OPERation

(Range Hold)

:PDOWnN
{Low Battery)

Returns quoted string
CONTINUED ON NEXT PAGE ch3drw42.ds4
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Configure, I/0 Configure

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

Chapter 3, HP-IB Commands

PRINt )<~(:ADDRess )

(Print Configure
Screen)

el :RFIMpedance

Configure, I/0 Configure

See Integer Number Setting Syntax

‘DESTination ~~space—= ' ) Serial

‘—

(Print Port) HPIB
~~Parallel
% Returns quoted string
FF at end

Y

¥Q=FENd <space ! \ es
~GrrsTan) ~No__
FF at start % Returns quoted string

‘—

Lines/page

:PRINter

:HPMOdel

‘HPModel

or :LINes
:LINEs See Integer Number Setting Syntax

ThinkJet
..

Dy

PaintJet

e

]

o T

Epson FX-80

“ Epson LQ-850 l

! string

pace

Returns quoted string

(RFGen Volts)

~space>

1'\50 ohm /

‘>®—{ Returns quoted string

:RTSWitching =space 1—\% 7
(RX/TX Cntl)

\>@—{ Returns quoted string

‘—

>< :OFLevel ) (" :MODE space )

1 |

(RF Level Offset)

Cor

'—

% Returns quoted string

(RF In/Out)

(Duplex Out)

:RFINout See Real Number Setting Syntax *

(* Does not include :STATe command)

:DUPLex See Real Number Sstting Syntax *
(* Does not include :STATe command)

:ANTenna See Real Number Setting Syntax *

(Antenna In)

CONTINUED ON NEXT PAGE

1 RF Leve Offset.

(* Does not include :STATe command)

ch3drwa3.ds4
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Configure, /0 Configure

CONFigure :SRLocation space \I_J INTERNAL ! ﬁ‘
(Save/Recall)
:SPORt
(Port A)

\@—{ Returns quoted string
(Port B) ‘BAUD ‘Space> .

(Serial Baud)

:PARity space LIJ

\@—{ Returns quoted string }7

~(7 Bits '

:DATA space !
= p Py
(Data Length)
= : >—{ Returns quoted string ’7

smee—~ =m0 )
(Stop Length)

\’@—{ Returns quoted string }7

= Xon/Xoff !

>®—{ Returns quoted stting |-

L xpace )

]
= :sINPut w space—~( * —~—=inst

(Serial In)

“~~9 ) Rotums quoted string | —————————
(IBASIC Echo) plurns quoted string

L—GBECho 1j space '\'_/ \ On '
l o~
(Inst Echo)1 @—{ Returns quoted string }7

ch3drw44.ds4

\—C ‘TIME See Real Number Setting Syntax *

(* Does not support the :DUNits, :INCRement, :UNITs, or :STATe commands)

1 The Serial In, IBASIC Echo, and Inst Echo commands are not supported on
Seria Port B.
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Display

DISPlay { space »——=_ ACNTrol

Chapter 3, HP-IB Commands
Display

v

M= ACPower )
»{ AFANalyzer )

- CANanlyzer

—

(" CBIT
\»(WV
= CDANanlyzer
\.(/W\V
(" CDMAtest )
- CGENerator
\.(M“
~+{ CONFigure ¥
- DECoder ¥
~( DUPLex
{ ENCoder
(" HELP ¥
(" [0Configure
~( MESSages

~=( OSCilloscope

~»{ PCONfigure

“»( PDCtest )

* Available In HP8920A only.

TN
&

DISPlay continued on next page

\
| Returns currentscreen |

ch3dmwd5.dsd
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Program

Program

PROGram
:SELected

:DEFine

\—C:EXECute
{ 'STATe

ch3drw46.ds4

program

~~Space

\

Returns <length info><program= }

string

<7

space

CONTinus

PAUSe
= STOP

} Returns current program state }74

1

space variable name ° number value

a <space> variable name Returns real number value ’—/

L

space variable name , string >

a <space> variable name Returns quoted string ’>

L»@—{ Returns integer value }—

‘ALL
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Save/Recall Registers

Save/Recall Registers

‘REGister

ch3drw48.ds4

'ALL

:CLEar L<space @ integer value or string ! %

:RECall

integer value or string !

Integer value or string !
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Status

Status

C

:STATus

:PRESet

(GOPERation

..(\7 :CALLProc )/

(:EVENt

={ :CONDition

:PTRansition

TSN
:ENABle
—

:NTRansition
Sl

i Returns integer value }7

)

Returns integer value | ———————

ch3drw49.ds4

\ 4
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System
System
( :8YSTem ? [Retums integer value, quoted string }—bi

chadrw54.ds4 L
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Tests

TESTs 4 :COMMent1 space ! '

{Comment for
new procedure)

:COMMent2 2 } Returns quoted string }7

{(Comment for
new procedure)

:CONFigure ) w‘5pace COo—CD <D
{External Devices)

string ! ‘

integer value ‘

|

(2) <space> Returns unquoted string,
5 elements separated by
commas

-~ :EXECution )~ :DESTination space ' +=cn
= Printer >~
@ } Returns quoted string

>< :FAlLure ace ! Continue
@ } Returns quoted string

~5pace > ! string

><:HEADing1
:HEADing2

\’@ } Returns quoted string

.( :RESults ace : All
@ } Returns quoted string
\»C :RUN ~space” ! Continuous
\@ } Returns quoted string
CONTINUED ON NEXT PAGE hadrwE0.ded

LOLOL QT QL]
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Tests

TESTs :FREQuency <space > integer value , real number >—‘ /—ﬁ

(o)

| , real number %‘

L—@ ! string !

D, (space> ~integer value Returns unquoted string,

7 elements separated by
commas

N :LIBRary ? Returns unquoted string,

3 elements separated by
commas

or :PARMameter

{( :PARameter

integer value ’ real number

L <space”
(7 r—~space> Retums unquoted strng, |~

2 elements separated by
commas

real number

Returns unquoted string, ]
2 elements separated by
commas

_—=or :AUTostart

{:pRocgdurM:AUToStart space | oN .

:LOCation

@ } Returns quoted string }7
\>< :NAME T space ' string '
¥>® } Returns guoted string }7

»(:RUNTest
»( :RUN

CONTINUED ON NEXT PAGE

ch3drw51.ds4
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Tests

TESTs

ch3drw52.ds4

:SEQNumber

:SPEC

pace »—~Cinteger value _>—=(_, )=( ' )=Csting >~ )
[

(2 )—~space> Retums unquoted strng,
3 elsments separated by
commas

LA

\.C:STRing

pace D,
‘NUMBer

- real value

‘(9 —~space> Returns unguoted string,

4 elements separated by
commas

LA

ace , real value

- real value

a @ ' m-’ ' Returns unquoted string,

4 elements separated by
commas
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HP-IB Only Commands

HP-IB Only Commands

DISPlay - Space ' LOCKED ' >{

UNLOCKED
? i Returns quoted string ’—

= TOTALUSERRAM (9 ) [ Retums integer string |——————————
{:RAMFORIBASIC ? i Returns integer string ’—
\><:RAMDISKALLOC m i Returns integer string ’—

\{SAVEF{EGALLOC ? i Returns integer string ’—

{ ‘RELAYCOUNT (o) Returns an array of 7 real
: : numbers seperated by commas.

1 =HP 8920B Only ch3drw53.ds4
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Equivalent Front-Panel Key Commands

Equivalent Front-Panel Key Commands

[SHIFT] key,
[CANCEL] key,
CURSOR
CONTROL knob

DATA Keys

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

All command examples arein BASIC.

These functions are not required for HP-IB use, and have no equivalent HP-IB
commands.

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

M easurement Results' on page 65. The [ON/OFF] function is described in "Using
the STATe Command" on page 76. The YES, NO, and [ENTER] keys are not
required for HP-IB use, and have no equivalent HP-IB commands.
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DATA
FUNCTIONS Keys

Chapter 3, HP-IB Commands
Equivalent Front-Panel Key Commands

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

which affect numeric entry fields ([INCR+10], ]INCR SET], JINCRx10Q], Up-

arrow, Down-arrow). For measurements, the Data Functions enable the

programmer to change the way measurements are calculated and displayed, and

provide measurement limit detection. For numeric entry fields, the Data

Functions enable the programmer to set, scale, and change the field’s increment
value. Each Data Function is described in detail in the Test3stiss Guide

Refer to the "Number Measurement Syntax" on page 118 for full command
syntax.

Guidelinesfor Using M easurement Data Functions

Data Functions are turned ON and OFF for individual measurements. The HP-IB Data
Function commands must immediately follow the HP-IB command for the individual
measurement. For example, to turn the AVG Data Function ON for the Audio
Frequency Analyzer Distortion measurement, the following command string would be
sent to the Test Set:

OUTPUT 714; " MEAS: AFR: DI STN: AVER: STAT ON'

Attribute Units (AUNIts) are used with the Data Functions to specify the units-of-
measure for numeric data which is read or set through HP-IB. Ref&ttitibute Units
(AUNIts)" on page 71

Data Function settings, such as Number of Averages or Reference value, are retained
if the function is turned off. The setting values are initialized or changed under the
following conditions:

e The Test Set is turned off.

e The Test Setis PRESET.

« A saved register is recalled.

Guidelinesfor Using Numeric Entry Field Data Functions

Increment values are set, scaled, and changed for individual numeric entry fields. The
HP-IB Data Function commands must immediately follow the HP-IB command for the
individual field. For example, to set the increment value for the RF Generator
frequency to 2.5 MHZ, the following command string would be sent to the Test Set:
OUTPUT 714;"RFG FREQ | NCR 2.5 MHZ"

HP-IB Units (UNITs) are used with the Data Functions to specify the units-of-measure
for numeric data which is read or set through HP-IB. Ref& Ry 1B Units (UNITs)"

on page 68

Data Function settings are not retained. The setting values are initialized or changed
under the following conditions:

* The Test Set is turned off (values initialized on power up).

* The Test Setis PRESET (values initialized).

» A saved register is recalled (values changed to those in the recalled register).
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Equivalent Front-Panel Key Commands

NOTE:

NOTE:

NOTE:

NOTE:

AVG

The AV G data function is used to smooth noisy signals, that is, decrease or
eliminate rapid fluctuations in amplitude. The HP-IB command :AVERage is
used to select this data function programmatically.

M easurement averaging works the same way programmatically asit does
manually.

If the AV G datafunction isenabled manually and the number of averagesis set to

ten (N=10), the first value displayed is the average of 1 measurement, the second

value displayed is the average of two measurements, the third value displayed is

the average of three measurements... the tenth value displayed is the average of
10 measurements. For readings greater than N the data function approximates a
hardware single-pole, RC low-pass filter.

If the AVG data function is enabled programmatically and the number of averages
is set to ten (N=10) the first value returned through HP-IB is the average of 1
measurement, the second value returned through HP-IB is the average of two
measurements, the third value returned through HP-IB is the average of three
measurements...the tenth value returned through HP-IB is the average of 10
measurements. Each successive reading would mimic the output of a single-pole,
RC low-pass filter that had been initially charged to the value of the tenth reading.

If a “true average” value is desired, that ig y/= (V1+V,+V3...V)/N, the
recommended procedure through HP-IB is to take N sequential readings and
calculate the average within the program context.

To Turn Measurement Averaging ON and OFF. Usethe :AVERage:STATe
commands to turn the averaging data function ON and OFF.

Syntax
: AVERage: STATe ON
: AVERage: STATe OFF

Example
QUTPUT 714; " MEAS: AFR: DI STN: AVER STAT ON'

Thisturns the AV G Data Function ON for the Audio Frequency Analyzer
Digtortion measurement.
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Equivalent Front-Panel Key Commands

To Query the Measurement Averaging State. Usethe :AVERage:STAT?
commands to query the current state of the averaging data function. The returned
valueiseither: 0 (OFF) or 1 (ON).

Syntax
. AVERage: STAT?

Example

QUTPUT 714; " MEAS: AFR: DI STN: AVER: STAT?"
ENTER 714; State_on_off ! 1 = ON, 0 = OFF

This queries the state of the AV G Data Function for the Audio Frequency
Analyzer Distortion measurement.

To Reset Averaging. Use the :AVERage:RESet commands to restart the
averaging algorithm used to calculate an averaged measurement.

Syntax

: AVERage: RESet

Example

QUTPUT 714; " MEAS: AFR DI STN: AVER RES"

This resets the AV G Data Function for the Audio Frequency Analyzer
Digtortion measurement.

To Set the Number of Averages. Usethe :AVERage:VALue commands to set the
number of averages used by the averaging algorithm.

Syntax
: AVERage: VALue

Example

QUTPUT 714; " MEAS: AFR DI STN: AVER VAL 25"

This sets the number of averages to 25 for the AV G Data Function for the
Audio Frequency Analyzer Distortion measurement.

To Query the Number of Averages. Use the :AVERage:VALue? commands to
query the number of averages used by the averaging algorithm.

Syntax
. AVERage: VALue?

Example

QUTPUT 714; " MEAS: AFR: DI STN: AVER: VAL?"
ENTER 714; Num of _avgs

This queriesthe number of averages for the AV G Data Function for the Audio
Frequency Analyzer Distortion measurement.
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Equivalent Front-Panel Key Commands

HI LIMITand LO LIMIT
TheHI LIMIT and LO LIMIT Data Functions are used to define a measurement

“window” which can be used to detect measured values which are outside the

defined limits. The HP-IB commands :HLIMit (high limit) and :LLIMit (low
limit) are used to set these data functions programmatically.

To Turn High and L ow Measurement Limit Checking ON and OFF. Use the
:HLIMit:STATe and :LLIMit:STATe commands to turn high and low
measurement limit checking ON and OFF.

Syntax

:HLI M t: STATe ON
:HLI M t: STATe OFF
:LLIMt: STATe ON
:LLIM t: STATe OFF

Example
QUTPUT 714; " MEAS: AFR: DI STN: HLI M STAT ON'
QUTPUT 714; " MEAS: AFR: DI STN: LLI M STAT ON'

This turns high and low measurement limit checking ON for the Audio
Frequency Analyzer Distortion measurement.

To Query the State of High and L ow M easurement Limit Checking. Use the

:HLIMit:STATe? and :LLIMit:STATe? commands to query the current state of
the high and low measurement limit checking. The returned value is either: 0

(OFF) or 1 (ON).

Syntax
:HLI M t: STATe?
:LLI M t: STATe?

Example

QUTPUT 714; " MEAS: AFR: DI
ENTER 714; H state ! 1
QUTPUT 714; " MEAS: AFR: DI
ENTER 714; Lo_state ! 1

TN: HLI M STAT?"
ON, 0 = OFF
TN: LLI M STAT?"
ON, 0 = OFF

nHwmilwn

This queries the state of high and low measurement limit checking for the

Audio Frequency Analyzer Distortion measurement.
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NOTE:

NOTE:

Chapter 3, HP-IB Commands
Equivalent Front-Panel Key Commands

To Set High and Low Measurement Limits. Usethe :HLIMit:VALue and
:LLIMit:VALue commands to set the high and low measurement limit values.

Syntax
HLI M t: VALue
:LLIMt:VALue

Example

QUTPUT 714; "MEAS: AFRR FM HLIM 7.5 KHZ"
QUTPUT 714; "MEAS: AFR: FM LLIM 2.5 KHZ"

This sets a high measurement limit of 7.5 kHz and alow measurement limit of

2.5 kHz for the Audio Frequency Analyzer FM Deviation measurement.

When setting high and low limit values, a non—Attribute Unit unit-of-measure
must be specified in the command string, otherwise the current Attribute Unit is
assumed by the Test Set. RefetAttribute Units (AUNits)" on page 7.1

To Set the Display Unitsfor High and L ow M easurement Limits. Usethe
:HLIMit:DUNits and :L LIMit:DUNits commands to set the units-of-measure
used to display the high and low measurement limit values. Refer to "Display
Units (DUNits)" on page 65 for description of Display Units.

Syntax

cHLIMt:DUNits <disp_units>

:LLIMt:DUNits <disp_units>

Example

QUTPUT 714; " MEAS: AFR FM HLI M DUN KHZ"

QUTPUT 714; " MEAS: AFR FM LLI M DUN KHZ"

This sets the high and low measurement limit Display Unitsto kHz for the
Audio Frequency Analyzer FM Deviation measurement.

When querying measurement limits through HP-IB, the Test Set always returns
numeric values in Attribute Units, regardless of the current Display Units or
HP-1B Units settings. Numeric values are expressed in scientific notation. Refer
to "Attribute Units (AUNIts)" on page 71
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To Query the Display Unitsfor High and L ow Measurement Limits. Usethe
:HLIMit:DUNits? and :LLIMit:DUNits? commands to query the units-of-
measure used to display the high and low measurement limit values. Refer to
"Display Units (DUNIts)" on page 65 for description of Display Units.

Syntax
cHLIM t:DUNits?
cLLIMt:DUNits?

Example

QUTPUT 714; " MEAS: AFR: FM HLI M DUN?"

ENTER 714; Hi _disp_unit$

QUTPUT 714; "MEAS: AFR: FM LLI M DUN?"

ENTER 714; Lo_di sp_unit$

This queries the high measurement limit Display Units for the Audio
Frequency Analyzer FM Deviation measurement.

NOTE: When querying measurement limits through HP-1B, the Test Set always returns
numeric valuesin Attribute Units, regardless of the current Display Units or
HP-1B Units settings. Numeric values are expressed in scientific notation. Refer
to "Attribute Units (AUNIts)" on page 71.

To Query the High and Low Measurement Limit Settings. Usethe
‘HLIMit:VALue? and :LLIMit:VALue? commandsto query the high and low
measurement limit settings.

Syntax

HLI M t: VALue?
:LLIMt:VALue?

Example

QUTPUT 714; " MEAS: AFR: FM HLI M VAL?"
ENTER 714; High_limt

QUTPUT 714; " MEAS: AFR: FM LLI M VAL?"
ENTER 714; Low_|imt

This queries the high and low measurement limits for the Audio Freguency
Analyzer FM Deviation measurement.

NOTE: When querying measurement limits through HP-1B, the Test Set always returns
numeric valuesin Attribute Units, regardless of the current Display Units or
HP-1B Units settings. Numeric values are expressed in scientific notation. Refer
to "Attribute Units (AUNIts)" on page 71.
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To Detect If a Measurement Limit Has Been Exceeded. Use the
‘HLIMit:EXCeeded? and :LLIMit:EX Ceeded? commands to detect if a
measurement limit has been exceeded. Thereturned value is either: 0 (NO) or 1

(YES).

Syntax

:HLI M t: EXCeeded?
:LLI M t: EXCeeded?

Example

QUTPUT 714; " MEAS: AFR: FM HLI M EXC?"

ENTER 714; Hi _linit_exced ! 1= YES, 0 = NO

QUTPUT 714; "NMEAS: AFR FM LLI M EXC?"

ENTER 714;Lo_linit_exced ! 1= YES, 0 = NO

This determinesiif the high or low measurement limits for the Audio
Frequency Analyzer FM Deviation measurement have been exceeded.

To Reset M easurement Limit Detection. Use the :HLIMit:RESet and
:LLIMit:RESet commands to reset measurement limit detection. Once a high or
low measurement limit has been exceeded (:HLIMit:EXCeeded? returnsa 1 or
:LLIMit:EX Ceeded? returns a 1), measurement limit detection is disabled until

reset by the :RESet command.

Syntax

:HLI M t : RESet
:LLI M t: RESet

Example

QUTPUT 714; " MEAS: AFR: FM HLI M RES"
QUTPUT 714; " MEAS: AFR: FM LLI M RES"

Thisresets high and low measurement limit detection for the Audio Frequency
Analyzer FM Deviation measurement.
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INCR SET

The Increment Set Data Function sets the increment value for real-number
numeric entry fields. The HP-IB command :INCRement is used to select this data
function programmatically.

To Set the Increment Value. Use the :INCRement command to set the increment
vaue.

Syntax
. | NCRenment

Example
QUTPUT 714; "RFG FREQ I NCR 2.5 MHZ"

This setsthe increment value for theRF Gen Freq fieldto 2.5 MHz.

NOTE: When setting the value of a numeric field (suchasRF Gen Fr eq), any
non—HP-IB Unit unit-of-measure must be specified in the command string,
otherwise the current HP-IB Unit is assumed by the Test Set. Integer-only fields
(suchas ntensity andPri nt Adrs) have afixed increment of 1and cannot
be changed.

To Query thelncrement Value. Usethe :INCRement? command to query the
increment value.

Syntax
: | NCRenent ?

Example

QUTPUT 714; " RFG FREQ | NCR?"
ENTER 714; 1 ncr _val ue

This queriesthe increment value for the RF Gen Fr eq field.

NOTE: When querying a field setting or measurement result through HP-IB, the Test Set
always returns numeric values in HP-IB Units or Attribute Units, regardless of the
field’s current Display Units setting. Refer'tattribute Units (AUNIts)" on page
71 and"HP-IB Units (UNITs)" on page 68

To Set theIncrement Mode. Use the :INCRement:MODE commands to set the
increment mode to linear or logarithmic.

Syntax
;1 NCRenent : MODE <LOGarithm or LI Near >

Example
QUTPUT 714; " RFG FREQ | NCR: MODE LOG'

This sets the increment mode for the RF Generator’s frequency to logarithmic.
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To Query the Increment Mode. Use the :INCRement:MODE? commands to
query the increment mode.

Syntax
. | NCRenent : MODE?

Example

QUTPUT 714; " RFG FREQ | NCR: MODE?"
ENTER 714; Mbde$ ! returns LIN or LOG

This queries the increment mode of the RF Generator’s frequency.
To Set the Increment Value Display Units. Use the :INCRement:DUNits

commands to set the units-of-measure used to display the increment value. Refer
to "Display Units (DUNits)" on page 6for description of Display Units.

Syntax

1 NCRerment: DUNi ts <di sp_units>

Example
QUTPUT 714; " RFG FREQ | NCR: DUN KHZ"

This sets the increment value’s Display Units to kHz for the RFeta¢or’'s
frequency.

NOTE: When querying afield setting through HP-1B, the Test Set always returns numeric
values in HP-IB Units or Attribute Units, regardless of the field’s current Display
Units setting. Numeric values are expressed in scientific notation. Refer to
"Attribute Units (AUNiIts)" on page 7and"HP-IB Units (UNITs)" on page 68

To Query the Increment Value Display Units. Usethe :INCRement:DUNits?
commands to query the units-of-measure used to display the increment value.
Refer to "Display Units (DUNIts)" on page 65 for description of Display Units.

Syntax
I NCRenment : DUNi t s?

Example

QUTPUT 714; " RFG FREQ | NCR: DUN?"
ENTER 714; Disp_unit$

This queries the increment value’s Display Units for the RF Generator’s
frequency.
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NOTE:

NOTE:

INCR=+10

The INCR-+10 Data Function reduces the increment setting by afactor of 10 (new
increment setting = current increment setting + 10).

Integer-only fields (suchas| nt ensity and Pri nt Adrs) have afixed
increment of 1, and cannot be changed.

Syntax
.1 NCRenent : DI Vi de

Example
QUTPUT 714; " RFG FREQ | NCR: DI V'

If the RF Generator’s frequency increment is 10 MHz, this command reduces
the increment value from 10 MHz to 1 MHz.

INCRx10

The INCRx10 Data Function increases the increment setting by a factor of 10
(new increment setting = current increment settidd).

Integer-only fields (suchas| nt ensity and Pri nt Adrs) have afixed
increment of 1, and cannot be changed.

Syntax
: I NCRerent : MULTi ply

Example
QUTPUT 714; " RFG FREQ | NCR: MULT"

If the RF Generator’s frequency increment is 1 MHz, this command increases
increment value from 1 MHz to 10 MHz.

Increment Up/Down (Arrow Keys)

The Increment Up/Down (Arrow Keys) Data Functions change the field's setting
by one increment value (up or down). The increment value is determined by the
INCR SET (.INCRement) Data Function.

Syntax
: | NCRement <UP or DOAN>

Example
QUTPUT 714; "RFG FREQ | NCR UP"

This increases the RF Generator’s frequency by one increment value.
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METER

The METER Data Function enables/disables the anal og bar-graph meter for
certain measurements. The HP-IB command :METer is used to select this data
function programmatically.

ToTurntheMeter ON and OFF. Usethe :METer:STATe commands to turn the
meter ON and OFF. The parameter can be a 1 or ON to turn the meter on and a0
or OFF to turn the meter off.

Syntax

: METer : STATe <ON\> or <1>
: METer : STATe <OFF> or <0>

Example
QUTPUT 714; " MEAS: RFR: PON MET ON'

This turns the analog bar-graph meter ON for the TX Power measurement.

To Query the State of the Meter. Usethe :METer:STATe? commandsto query
the state of the analog bar-graph meter. The query returns a 1 if the meter is ON,
and a0 if the meter is OFF.

Syntax
: METer : STATe?

Example

QUTPUT 714; " MEAS: RFR POW MET: STAT?"
ENTER 714; Meter _on_off ! returns a 1 (ON) or 0 (OFF)

This queries the state of the analog bar-graph meter for the TX Power
measurement.
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To Set the Number of Intervalson the Meter. Usethe :METer:INTerval
commands to set the number of intervals displayed on the analog bar-graph meter.

Syntax

: METer : | NTerval <integer val ve>

Example

QUTPUT 714; " MEAS: RFR POW MET: | NT 5"

This sets the number of intervals displayed on the analog bar-graph meter for
the TX Power measurement.

To Query the Number of Intervalson theMeter. Usethe :METer:INTerval?
commands to query the number of intervals displayed on the analog bar-graph
meter.

Syntax
: METer : | NTerval ?

Example

QUTPUT 714; " MEAS: RFR: POW MET: | NT?"
ENTER 714; Num_i nterval s

This queries the number of intervals displayed on the analog bar-graph meter
for the TX Power measurement.
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To Set the Meter High End and Low End Points. Usethe :METer:HEND and

:MEter:LEND commands to set the analaydgraph meter’s highnelpoint and
low endpoint.

Syntax
: METer : HEND <real nunber>

: METer : LEND <real nunber>
Example

QUTPUT 714; " MEAS: RFR: POW MVET: HEND 20"
QUTPUT 714; " MEAS: RFR: POW MET: LEND 10"

This sets the analog bar-graph meter’s higtipeint to 20 watts and the low
endpoint to 10 watts for the TX Power measurement.

When setting the value of the METER Data Function through HP-1B, a
non-Attribute Unit unit-of-measure must be specified in the command string,

otherwisethe current Attribute Unit isassumed by the Test Set. Refer to " Attribute
Units (AUNits)" on page 71.

To Query the Meter High End and Low End Points. Use the :METer:HEND? and

:MEter:LEND? commands to query the analog bar-graph meter high endpoint and
low endpoint.

Syntax
: METer : HEND?
: METer : LEND?

QUTPUT 714; " MEAS: RFR: POW MET: HEND?"
ENTER 714; Meter _hi _end
QUTPUT 714; " MEAS: RFR: POW MET: LEND?"
ENTER 714; Meter | o_end

This queries the high end point and low end point of the analog bar-graph
meter for the TX Power measurement.

When querying the value of the METER Data Function through HP-IB, the Test
Set always returns numeric values in Attribute Units, regardless of the current
Display Unitsor HP-1B Units settings. Numeric values are expressed in scientific
notation. Refer to "Attribute Units (AUNits)" on page 71.
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NOTE:

To Set the Meter High End and Low End Point Display Units. Use the
:METer:HEND:DUNits and :MEter:LEND:DUNits commands to set the analog
bar-graph meter high end point and low end point Display Units. Refer to
"Display Units (DUNIts)" on page 65 for description of Display Units.

Syntax
: METer : HEND: DUNi t s <di sp_uni ts>
:METer: LEND: DUNi t s <di sp_uni ts>

Example

QUTPUT 714; " MEAS: RFR POW MET: HEND: DUN DBM'

QUTPUT 714; " MEAS: RFR POW MET: LEND: DUN DBM'

This sets the high end point and low end point display units of the analog bar-
graph meter for the TX Power measurement to DBM.

When querying the METER Data Function through HP-IB, the Test Set always
returns numeric valuesin Attribute Units, regardless of the current Display Units
or HP-1B Units settings. Numeric values are expressed in scientific notation.

To Query the Meter High End and Low End Point Display Units. Use the
:METer:HEND:DUNIts? and :MEter:L END:DUNIts? commandsto query the
analog bar-graph meter high end point and low end point Display Units. Refer to
"Display Units (DUNIts)" on page 65 for description of Display Units.

Syntax

: METer : HEND: DUNi t s?
: METer : LEND: DUNi t s?

Example

QUTPUT 714; " MEAS: RFR: POW MET: HEND: DUN?"
ENTER 714; Met _hidisp_unit$

QUTPUT 714; " MEAS: RFR: POW MET: LEND: DUN?"
ENTER 714; Met _| odi sp_unit$

This queries the high end point and low end point display units of the analog
bar-graph meter for the TX Power measurement.

When querying the METER Data Function through HP-IB, the Test Set always
returns numeric valuesin Attribute Units, regardless of the current Display Units
or HP-1B Units settings. Numeric values are expressed in scientific notation.
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REF SET

The REF SET Data Function establishes a measurement reference point. The
HP-IB command :REFerenceis used to select this data function
programmatically.

To Turn Measurement Refer ence Points ON and OFF. Usethe
:REFerence:STATe <boolean> commands to turn measurement reference points
ON and OFF. The <boolean> parameter can be a1 or ON to turn measurement
reference points on, and a 0 or OFF to turn measurement reference points off.

Syntax
: REFer ence: STATe <ON> or <1>
: REFer ence: STATe <OFF> or <0>

Example

QUTPUT 714; " MEAS: RFR: PON REF: STAT ON'

This turns the measurement reference point for the TX Power measurement
ON.

To Query the State of M easurement Reference Points. Use the
:REFerence:STATe? commands to query the state of a measurement reference
point. The query returns a1 if a measurement reference pointsisON, andaQif a
measurement reference pointsis OFF.

Syntax
: REFer ence: STATe?

Example

QUTPUT 714; " MEAS: RFR POW REF: STAT?"
ENTER 714; Meter _on_off ! returns a 1 (ON) or 0 (OFF)

This queries the state of the measurement reference point for the TX Power
measurement.
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To Set A Measurement Reference Point. Use the :REFerence:V AL ue commands
to set a measurement reference point.

Syntax

: REFer ence: VALue <real nunber>

Example
QUTPUT 714; " MEAS: RFR: POWN REF: VAL 20"

This sets the measurement reference point for the TX Power measurement to
20 watts.

When setting a measurement reference point, any non—Attribute Unit “unit-of-
measure” must be specified in the command string, otherwise the current Attribute
Unit is assumed by the Test Set. RefetAtiribute Units (AUNIts)" on page 7.1

To Query A Measurement Reference Point. Use the :REFerence:VALue?
commands to query a measurement reference point.

Syntax
: REFer ence: VALue?

Example
QUTPUT 714; " MEAS: RFR: POW REF: VAL?"
ENTER 714; Ref val

This queriesthe measurement reference point for the TX Power measurement.

When querying a measurement reference point through HP-IB, the Test Set
always returns numeric values in Attribute Units, regardless of the current Display
Units or HP-IB Units settings. Numeric values are expressed in scientific notation.
Refer to"Attribute Units (AUNIts)" on page 71
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To Set Measurement Reference Point Display Units. Use the :REFerence:DUNIts
commands to set a measurement reference poirgf@dyi Units. Refer to
"Display Units (DUNIts)" on page 6for description of Display Units.

Syntax

:REFerence: DUNi ts <di sp_units>

Example
QUTPUT 714; " MEAS. RFR: POW REF: DUN DBM'

This sets the measurement referegmaimt’s Display Units for the TX Power
measurement to dBm.

NOTE: When querying a measurement reference point through HP-1B, the Test Set
alwaysreturnsnumeric valuesin Attribute Units, regardless of the current Display
Unitsor HP-1B Unitssettings. Numeric val ues are expressed in scientific notation.

To Query Measurement Refer ence Point Display Units. Use the
:REFerenc®®DUNits? commands to query a measuremerresfcepoint’s
Display Units. Refer tdDisplay Units (DUNIts)" on page 6for description of
Display Units.

Syntax

: REFer ence: DUN ts?

Example

QUTPUT 714; " MEAS: RFR: POW REF: DUN?"
ENTER 714; Disp_unit$

This queries the measurement reference point’'s Display Units for the TX
Power measurement.

NOTE: When querying a measurement reference point through HP-1B, the Test Set
alwaysreturns numeric valuesin Attribute Units, regardless of the current Display
Unitsor HP-1B Unitssettings. Numeric val ues are expressed in scientific notation.
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INSTRUMENT
STATE Keys

ADRS

The ADRS key displays the Test Set's HP-IB address in the upper left-hand
corner of the CRT. There is no equivalent HP-IB command for the ADRS key.
The current address can also be viewed by looking aifheB Adr s field on

the I/O CONFIGURE screen.

The Test Set's HP-IB address can be changed through HP-IB by using the
:CONFigure:BADDress commands. If the Test Set’s HP-IB address is changed
programmatically, all future HP-IB commands must use the new address.

Syntax
CONFi gur e: BADDr ess <i nt eger nunber >

Example
QUTPUT 714; " CONF: BADD 15"

This sets the Test Set’s HP-IB address to 15.

The Test Set's HP-IB address can be queried through HP-IB by using the
:CONFigure:BADDress? commands.

Syntax
CONFi gur e: BADDr ess?

Example

QUTPUT 714; " CONF: BADD?"
ENTER 714; Addr ess

This queries the Test Set's HP-IB address.

LOCAL

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

the Test Set is in the local lockout mode.
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MEAS RESET

The [MEAS RESET] key clears the measuremaesitolny for all of the Test Set’s
measurement algorithms: Averaging (AVG key, Spectrum Analyzer trace
averaging), Measurement limit checking (HI LIMIT and LO LIMIT keys), Peak
Hold (AF Analyzer peak hold detectors, Spectrum Analyzer trace peak hold),
autotuning and autoranging, and re-starts all active measurements. The HP-IB
commands :MEASure:RESet are used to select this function programmatically.

Syntax
: MEASur e: RESet

Example
QUTPUT 714; ": MEAS: RES"

This resets all of the active measurements in the Test Set.

PRESET

The [PRESET] key resets the Test Set to its power-up state. The IEEE 488.2
Common Command *RST is used to select this function programmatically.

Syntax
*RST

Example
QUTPUT 714; " *RST"

This resets the Test Set to its power-up state.

RECALL

The [RECALL] key is used to recall an instrument state that has been saved using
the [SAVE] key. The HP-IB commands :REGister:RECall are used to select this
function programmatically. The SAVE/RECALL mass storage device is selected
using theSAVE/ RECALL field on the I/O CONFIGURE screen.

Syntax
:REG ster: RECall ’'<file name>’

Example
QUTPUT 714;": REG REC ' SETUP1' "

This recalls the instrument state saved in the file SETUPL1.
See Also

"*SAV (Save Instrument State)" on page 171
"*RCL (Recall Instrument State)" on page 171
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NOTE:

SAVE

The[SAVE] key is used to save an instrument state. The HP-IB commands
:REGister:SAVE are used to select this function programmatically. The
SAVE/RECALL mass storage deviceis selected using the SAVE/ RECALL field on
the

I/0 CONFIGURE screen.

Syntax
REG ster: SAVE '<fil e name>’

Example
QUTPUT 714; " REG SAVE ' SETUP1' "

This saves the instrument state to a file named SETUPL.:

Removing Saved Instrument States. One or all of the saved instrument states can
be removed from the selected SAVE/RECALL mass storage device. The
SAVE/RECALL mass storage device is selected using the SAVE/ RECALL field on
the /O CONFIGURE screen. The HP-1B commands :REGister:CL Ear are used to
perform this function programmatically.

Syntax

:REG ster: CLEar ’'<fil e name>’
:REG ster: CLEar: ALL

The :REGister:CLEar:ALL command is only valid for the internal
SAVE/RECALL mass storage device. To clear al saved instrument states from
the Card, RAM, or Disk SAVE/RECALL mass storage devices, each file must
be removed individually using the :REGister:CL Ear '<file name>' command.

Example
QUTPUT 714; "REG CLE ' SETUP2" "

This clears the instrument state SETUP2 from the selected SAVE/RECALL
mass storage device.

Example
QUTPUT 714; "REG. CLE: ALL"

Thisclearsall saved instrument statesfrom theinternal SAVE/RECALL mass
storage device.

See Also

"*SAV (Save Instrument State)" on page 171
"*RCL (Recall Instrument State)" on page 171
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In manual mode, the [RX], [TX], [DUPLEX], [TESTS], [MSSG], [HELP],
[CONFIG] keysand the To Scr een field selections are used to display the
various Test Set screens on the CRT. The HP-1B command :DISPlay is used to
perform this function programmatically. See table 9 on page 156 for the screen
mnemonics for the DISPlay command.

To Select a Screen

Usethe :DISPlay command to select the desired screen.
Syntax
: Dl SPI ay <screen menoni ¢c>

Example
QUTPUT 714; " DI SP AFAN'

This displays the Audio Frequency Analyzer screen.

To Query Currently Displayed Screen

Use the :DISPlay? command to query the currently displayed screen.
Syntax
: DI SPI ay?

Example

QUTPUT 714; " DI SP?"
ENTER 714; Di sp_screen$

This queries the currently displayed screen.

HOLD

The [HOLD] key is used to hold/resume all active measurements. Thereisno
equivalent HP-IB command for the [HOLD] key. However, the functionality of
the [HOLD] key can be implemented remotely by using Single Triggering of
measurements. Refer to "Triggering Measurements' on page 172.

PREV
The[PREV] key is used to display the previously displayed screen. Thereisno
equivalent HP-IB command for the [PREV] key function.

PRINT

The [PRINT] key is used to print a “pixel dump” of the currently displayed screen
to an external printer. There is no equivalent HP-IB command to the [PRINT]
key. To print measurement results through HP-IB, the program must query the
measurement and print the result in a format determined by the programmer.
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USER Keys The USER Keys k1 through k5 and k1’ through k3’ can be assigned to various
Test Set fields for operator convenience. There are no equivalent HP-1B
commands for assigning Test Set fieldsto the USER keys. The IBASIC
Programming language ON KEY command could be used to force execution of a
user written IBASIC routine which emul ates the user key to Test Set field
assignment (while an IBASIC program isrunning). Refer to the HP Instrument
BASIC Users Handbook for further information on the ON KEY command.

Table9 Screen M nemonics for the DI SPlay Command

Mnemonic Screen Mnemonic Screen
ACPower ADJACENT CHANNEL RFGen RF GENERATOR
POWER
AFANalyzer AFANALYZER RINTertace RADIO INTERFACE
CANayzer~ CDMA ANALYZER RX RX TEST
CDANavzerl | CODE DOMAIN SANayzer SPECTRUM ANALYZER
y ANALYZER

1 CDMA DUAL MODE SERVice SERVICE
CDMAtest CELLULAR TEST
CGENerator™ CDMA GENERATOR TCONfigure TESTS (External Devices)
CONFigure CONHGURE TDMA Test TDMA DUAL MODE

CELLULARTEST
DECoder SIGNALING DECODER | | TESTS TESTS(Main Menu)
DUPLex DUPLEX TEST TFReq TESTS (Channel Tnformation)
ENCoder SIGNALTING ENCODER | [ THLP TESTSHELP
HELP HELP TIBasIC TESTS (IBASIC Controller)
TOConfigure [7O CONHGURE TMAKe TESTS (Save/Delete Procedure)
MESSages MESSAGE TPARM TESTS (Tests Parameters)
OSCilloscope | OSCILLOSCOPE TPRINt TESTS (Printer Setup)
PCONfigure PRINT CONFIGURE TSEQN TESTS (Order of Tests)
PDCtest PDC CELLULAR TEST TSPec TESTS (PasyFal Limits)
PHPtest PHPCELLULAR TEST TX TXTEST
RFANalyzer RFANALYZER
1.HP 8920A only
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|EEE 488.2 Common Commands

Table 10

The |EEE 488.2 Standard defines a set of common commands which provide for
uniform communication between devices on the HP-IB. These commands are
common to all instruments which comply with the |IEEE 488.2 Standard. These
commands control some of the basic instrument functions, such as instrument
identification, instrument reset, and instrument status reporting.

The following common commands are implemented in the Test Set:

Test Set | EEE 488.2 Common Commands

Mnemonic Command Name

*CLS Clear Status Command

*ESE Standard Event Status Enable Command
*ESE? Standard Event Status Enable Query
*ESR? Standard Event Status Register Query
*TDN? [dentification Query

*OPC Operation Complete Command
*OPC? Operation Complete Query

*OPT? Option Tdentification Query

*PCB Pass Control Back Command

*RCL Recall Command

*RST Reset Command

*SAV Save Command

*SRE Service Request Enable Command
*SRE? Service Request Enable Query
*STB7? Read Status Byte Query

*TRG Trigger Command

*TST? Sat-Test Query

*WAI Wait-to-Continue Command
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*IDN?
(Identification
Query)

Table 11

NOTE:

NOTE:

NOTE:

The*IDN? query causes a device to send itsidentification information over the
bus. The Test Set responds to the *IDN? command by placing itsidentification
information, in ASCII format, into the Output Queue. The response datais
obtained by reading the Output Queue into a string variable of length 72. The
response data is organized into four fields separated by commas. The field
definitions are described in table 11.

Device | dentification

Field Contents Typical Response Comments
from Test Set
1 Manufacturer | Hewlett-Packard
2 Model HP 8920B Depends upon Model of Test Set
3 Serial Number | US12345678 ASCII character “0”, decimal

value 48, if not available

4 Firmware B.01.08 ASCII character “0”, decimal
Revision Level value 48,if not available

The Serial Number format can take one of two forms:

AAXXXXXXXX
or
XXXXAXKXXX

A = alpha character
X = numeric character

The form returned will depend upon the manufacturing date of the Test Set being
gueried.

Example BASIC program
10 DI M A$[ 72]
20 OUTPUT 714;"*| DN?"
30 ENTER 714; A$
40 PRI NT A3
50 END

Exampleresponse
Hewl et t - Packard, 8920A, 2423A00189, A. 12. 04
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or
Hew et t - Packar d, 8920B, US33471280, B. 01. 09
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*OPT? (Option
Identification
Query)

The*OPT? command tellsthe Test Set to identify any reportable device options
installed in the unit. The Test Set responds to the * OPT? command by placing
information which describes any reportable installed options into the Output
Queue. The dataisin ASCII format. The response datais obtained by reading the
Output Queue into a string variable of length 255. The response data is organized
into fields separated by commas. Somefields, such asthe Filter Option field, have
more than one valid string (only one is returned). If an option is not installed, an
ASCII character, 0, is placed in the output string for that option. If an option is
standard, it is not reported (an ASCII character, 0, is not placed in the output
string for that option). The length of the returned string can vary depending upon
the Test Set being queried, installed options and standard options. The option
definitions and their returned string are shown in table 12 on page 161.

Example BASIC program

10 DI M A$[ 255]
20 OUTPUT 714;"*OPT?"
30 ENTER 714; A$

40 PRI NT A$

50 END

Exampleresponse from HP 8920A

OPTI ONAL RAM SI GNALI NG, | / O OPTI ON, SPECTRUM ANAL YZER,
RADI O | NTERFACE, HI GH STABILITY REF, C MESSACE,
6KHZ BPF, 0, 0, HP83203A, 0,0, 0

Exampleresponse from HP 8920B

SI GNALI NG, SPECTRUM ANALYZER, RADI O | NTERFACE,
H GH STABI LI TY REF, C MESSAGE, 6KHZ BPF, 0,
I Q MODEM 0, 0,0,0,0
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Table 12 Option Identification
HP 8920A HP 8920B Option Returned String
OPT STD 005 512 KBytes RAM Memory Expansion OPTIONAL RAM
OPT OPT 004 Tone/Digital Signaing SIGNALING
OPT STD 103 HP-1B/RS-232/dc Current M easurement /O OPTION
OPT OPT 102 Spectrum Analyzer with Tracking Gen. SPECTRUM ANALYZER
and ACP
OPT OPT 020 Radio Interface Card RADIO INTERFACE
OPT OPT 001 High Stability Timebase HIGH STABILITY REF
OPT OPT Filter Option #1:
010 400 Hz High Pass Filter 400 HZ HPF
011 CCITT Weighting Filter CCITT
012 4 kHz Bandpass Filter 4KHZ BPF
013 C-Message Weighting Filter C MESSAGE
014 6 kHz Bandpass Filter 6KHZ BPF
Specia H30 2 Hz L ow Pass Filter 2HZ LPF
(HP8920B only)
Special Customized Filter SPECIAL AUDIOFLTR
No filter installed NO FILTER
OPT OPT Filter Option #2:
010 400 Hz High Pass Filter 400HZ HPE
011 CCITT Weighting Filter CCITT
012 4 kHz Bandpass Filter 4KHZ BPF
013 C-Message Weighting Filter C MESSAGE
014 6 kHz Bandpass Filter 6KHZ BPF
Special H30 2 Hz Low Pass Filter 2HZ LPF
(HP8920B only)
Special Customized Filter SPECIAL AUDIO FLTR
No filter installed NO FILTER
OPT OPT 007 Low-level RF Power Measurements LOW POWER RF ATTEN
OPT STD 008 Cellular Mobile RF Power Mesas. LOW POWER RFATTEN
Range
OPT OPT HP 83201A Dual Mode Cellular Adapter IQ MODEM
or
HP 83201B Opt. 003 TDMA Cellular Adapter
OPT NA HP 83203A CDMA Cellular Adapter HP 83203A
OPT OPT HP 83201B Opt. 001 or Opt. 004 PDC
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Table 12 Option Identification
HP 8920A HP 8920B Option Returned String
OPT OPT HP 83201B Opt. 002 or Opt. 004 PHP
OPT NA HP 83203A Opt. 001 CHANNEL B
Second Short Sequence Source
OPT STD 019 Variable Frequency Notch Filter VARIABLE NOTCH
OPT NA HP 83203B CDMA Cellular Adapter HP 83203B
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*TST? (Self-Test
Query)
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The*RST command resets the Test Set. When the * RST command is received

the majority of fields in the Test Set are “restored” to a default value, some fields
are “maintained” at their current state and samee'initialized” to a known state.
Refer to"Instrument Initialization" on page 27#@r further information. Other
operational characteristiese dso affected by the *RST command as follows:

« All pending operations are aborted.

e The Test Set's display screen is in the UNLOCKED state.

e Measurement triggering is set to TRIG:MODE:SETT FULL;RETR REP.

e Any previously received Operation Complete command (*OPC) is cleared.

« Any previously received Operation Complete query command (*OPC?) is cleared.
« The power-up self-test diagnostics are not performed.

* The contents of the SAVE/RECALL registers are not affected.

» Calibration data is not affected.

« The HP-IB interface is not reset (any pending Service Request is not cleared).

« All Enable registers are unaffected: Service Request, Standard Event, Communicate,
Hardware #1, Hardware #2, Operation, Calibration, and Questionable Data/Signal.

« All Negative Transition Filter registers are unaffected: Communicate, Hardware #1,
Hardware #2, Operational, Calibration, and Questionable Data/Signal.

e All Positive Transition Filter registers are unaffected: Communicate, Hardware #1,
Hardware #2, Operational, Calibration, and Questionable Data/Signal.

* The contents of the RAM memory are unaffected.
« The contents of the Output Queue are unaffected.

« The contents of the Error Queue are unaffected.

The* TST? self-test query causes the Test Set to execute a series of internal self-
tests and place a numeric response into the Output Queue indicating whether or
not the Test Set completed the self-test without any detected errors. The response
datais obtained by reading the Output Queue into a numeric variable, real or
integer. Upon successful completion of the self-test the Test Set settings are
restored to their values prior to receipt of the * TST? command. The numeric
response definition is as shown in table 13.
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Table 13 Self-Test Response

Detected Error Returned| Error Code Displayed
Error on Test Set's CRT
Code (Hexadecimal)
(Decimal)

None (all self-tests passed) 0 0000

68000 Processor Failure 2 0002

ROM Checksum Failure 4 0004

Standard Non-Volatile System RAM Failure 8 0008

Optional Non-Volatile System RAM Failurel 16 0010

(HP 8920A)

or

Non-Volatile System RAM Failure

(HP 8920B)

6840 Timer Chip Failure 32 0020

Real-time Clock Chip Failure 64 0040

Keyboard Failure (stuck key) 128 0080

RS-232 Chip (1/O option installed and not | 256 0010

functioning correctly)

Serial Bus Communications Failure with a | 512 0200

Standard Board

Signaling Board Self-Test Failure 1024 0400

CRT Controller Self-Test Failure 2048 0800

Miscellaneous Hardware Failure 4096 1000

NOTE: Refer to the Test SetAssembly Level Repair manual for further information on

Power-Up Self Test failures.

Example BASIC program

10 I NTEGER Sl f _tst_respons
20 OUTPUT 714;"*TST?"

30 ENTER 714; SIf_tst_respons
40 PRINT Sl f_tst_respons

50 END

Exampleresponse
512

*OPC (Operation  The*OPC command allows for synchronization between the Test Set and an

Complete) external controller. The * OPC command causes the Test Set to set bit 0,
Operation Complete, in the Standard Event Status Register to the TRUE, logic 1,
state when the Test Set completes all pending operations. Detection of the
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Operation Compl ete message can be accomplished by continuous polling of the
Standard Event Status Register using the * ESR? common query command.
However, using a service request eliminates the need to poll the Standard Event
Status Register thereby freeing the controller to do other useful work.

The Test Set contains signal generation and signal measurement instrumentation.
The instrument control processor is able to query the signal measurement
instrumentation to determineif ameasurement cycle hascompleted. However, the
instrument control processor is not able to query the signal generation
instrumentation to determine if the signal(s) have settled. In order to ensure that
all signals have settled to proper vaues, the instrument control processor initiates
aone-second delay upon receipt of the * OPC, * OPC? and *WAI commands. In
parallel with the one-second timer the instrument control processor commands all
active measurementsto tell it when the measurement(s) are done. When all active
measurements are done and the one-second timer has elapsed, the * OPC, * OPC?
and *WAI commands are satisfied.

If the* OPC, *OPC? or *WAI common commands are used to determine when a
measurement has completed and the measurement is either in the OFF State or
unavailable (four dashed lines on CRT display “- - - -" ), the *OPC command will
never complete.
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Example BASI C program - Service Request

10 CQUTPUT 714;"*SRE 32" ! Enable SRQ on events in the
20 I Standard Event Status Register
30 CQUTPUT 714;"*ESE 1" ! Enabl e Operation Conplete bit in
!
!

40 St andard Event Status Register
50 ON INTR 7,15 CALL Srvice_interupt Set up interrupt

60 ENABLE INTR 7;2 ! Enable SRQ interrupts

70 OUTPUT 714;"DISP RFG;RFG:OUTP 'Dupl’;AMPL 0 dBm;FREQ 320 MHz;*OPC"

80 LOOP I Dummy loop to do nothing

90 DISP "l am in a dummy loop."

100 END LOOP

110 END

120 SUB Srvice_interupt

130 PRINT "All operations complete.”

140 ! Note:

150 ! This interrupt service routine is not complete.

160 ! Refer to the "HP-IB Service Requests" in chapter 4 for
170 ! complete information.

180 SUBEND

The program enables bit 0 in the Standard Event Status Enable Register and also bit 5 in the Service
Request Enable Register so that the Test Set will request service whenever the OPC event bit becomes
true. After the service request is detected the program can take appropriate action. Refer to "HP-IB Service
Requests' on page 262 for further information.

Example BASI C program - Palling the Standard Event Status Register

10 INTEGER Stdevnt_reg_val

20 OUTPUT 714;"DISP RFG;RFG:OUTP 'Dupl’;AMPL 0 dBm;FREQ 320 MHz;*OPC"
30 LOOP

40 OUTPUT 714;"*ESR?" I Poll the register

50 ENTER 714;Stdevnt_reg_val

60 EXIT IF BIT(Stdevnt_reg_val,0) ! Exit if Operation Complete bit set

70 END LOOP

80 PRINT "All operations complete."

90 END
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*OPC? (Operation The*OPC? query alows for synchronization between the Test Set and an

Complete Query) external controller by reading the Output Queue or by polling the M essage
Available (MAV) bit in the Status Byte Register. The * OPC? query causes the
Test Set to place an ASCII character, 1, into its Output Queue when the Test Set
completes all pending operations. A consequence of this action isthat the MAV
bit in the Status Byte Register is set to the 1 state.

NOTE: The Test Set contains signal generation and signal measurement instrumentation.
The instrument control processor is able to query the signal measurement
instrumentation to determineif ameasurement cycle hascompleted. However, the
instrument control processor is not able to query the signal generation
instrumentation to determine if the signal(s) have settled. In order to ensure that
all signals have settled to proper vaues, the instrument control processor initiates
aone-second delay upon receipt of the * OPC, * OPC? and *WAI commands. In
parallel with the one-second timer the instrument control processor commands all
active measurementsto tell it when the measurement(s) are done. When all active
measurements are done and the one-second timer has elapsed, the * OPC, * OPC?
and *WAI commands are satisfied.

NOTE: If the* OPC, *OPC? or *WAI common commands are used to determine when a
measurement has completed and the measurement is either in the OFF State or
unavailable (four dashed lines on CRT display “- - - -" ), the *OPC command will
never complete.

Using the *OPC? query by reading Output Queue

Bit 4 in the Service Request Enable Register is set to avalue of zero (disabled).
The*OPC? query is sent to the Test Set at the end of acommand message data
stream. The application program then attempts to read the * OPC? query response
from the Test Set's Output Queue. The Test Set will not put a response to the
*OQPC? query into the Output Queue until the commands have all finished.

NOTE: Reading the response to the * OPC? query has the penalty that both the HP-IB bus
and the Active Controller handshake are in temporary holdoff state while the
Active Controller waits to read the * OPC? query response from the Test Set.

Example BASIC program
10 | NTEGER CQut put _que_val

20 OUTPUT 714;"*SRE 0" ! Disabl e Service Requests

30 OUTPUT 714; "Dl SP RFG, RFG OUTP ' Dupl ' ; AMPL 0 dBm FREQ 320 MHz; * OPC?"

40 ENTER 714; Qut put _que_val I Programwi |l wait here until all
50 I operations conplete

60 PRINT "All operations conplete."

70 END
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Using the *OPC? query using the MAV bit in the Status Byte

Bit 4 in the Service Request Enable Register is set to avalue of 1 (enabled). The
*OPC? query issent to the Test Set at the end of acommand message data stream.
The Test Set will request service when the MAV bit in the Status Byte register is
set to the TRUE, logic 1, state. After the service request is detected the
application program can take appropriate action. Refer to the "HP-1B Service
Requests' on page 262 for further information.

Example BASIC program

10 OUTPUT 714;"*SRE 16"

20

30 ON INTR 7,15 CALL Srvice_interupt
40 ENABLE INTR 7; 2

50 OUTPUT 714; "Dl SP RFG, RFG OUTP ' Dupl
60 LOOP

70 DISP "I amin a dumry | oop."

80 END LOOP

90 END

100 SUB Srvice_interupt

110 ENTER 714; Qut put _que_val ! Read the 1 returned by the *OPC?
120 ! query command

130 PRINT "Al'l operations conplete."

140 ! Note:

150 ! This interrupt service routine is not conplete.

160 ! Refer to the "HP-1B Service Requests" in chapter 4 for

170 ! conpl ete information.

180 SUBEND

Enabl e SRQ on data available in
Qut put Queue (MAV bit)

Set up interrupt

Enabl e SRQ i nterrupts
; AMPL 0 dBm FREQ 320 MHz; * OPC?"
Dumy | oop to do not hi ng
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The*WAI command stops the Test Set from executing any further commands or
queries until all commands or queries preceding the *WAI command have
completed.

Example BASI C statement
QUTPUT 714;"DI SP RFG RFG OUTP ' Dupl’; *WAl ; AMPL 0 dBnf

The Test Set contains signal generation and signal measurement instrumentation.
The instrument control processor is able to query the signal measurement
instrumentation to determineif ameasurement cycle hascompleted. However, the
instrument control processor is not able to query the signal generation
instrumentation to determine if the signal(s) have settled. In order to ensure that
all signals have settled to proper vaues, the instrument control processor initiates
aone-second delay upon receipt of the * OPC, * OPC? and *WAI commands. In
parallel with the one-second timer the instrument control processor commands all
active measurementsto tell it when the measurement(s) are done. When all active
measurements are done and the one-second timer has elapsed, the * OPC, * OPC?
and *WAI commands are satisfied.

If the* OPC, *OPC? or *WAI common commands are used to determine when a
measurement has completed and the measurement is either in the OFF State or
unavailable (four dashed lines on CRT display “- - - -" ), the *OPC command will
never complete.
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*CLS (Clear
Status)

NOTE:

*ESE (Standard
Event Status
Enable)

*ESE? (Standard
Event Status
Enable Query)

*ESR? (Standard
Event Status
Register Query)

*SRE (Service
Request Enable)

*SRE? (Service
Request Enable
Query)

The*CLS command clears the contents (sets all bits to zero) of all Event
Registers summarized in the Status Byte. The * CLS command also empties all
queues (removes all current messages) which are summarized in the Status Byte,
except the Output Queue. The following Event Registers are affected:

Hardware 1 Status Register
Hardware 2 Status Register
Questionable Data/Signal Register
Standard Event Status Register
Operationa Status Register
Calibration Status Register
Communicate Status Register

The Following message queues are affected:
Error Message Queue

The * CL S command does not clear the contents of the Message Screen which is
displayed on the CRT when the [SHIFT] [RX] keys are selected. Thisdisplay is
only cleared when the unit is powered on.

The Test Set respondsto the * ESE command. See " Status Reporting” on page 211
for a detailed explanation of the * ESE command.

The Test Set responds to the * ESE? command. See "Status Reporting” on page
211 for a detailed explanation of the * ESE? command.

The Test Set responds to the * ESR? command. See " Status Reporting" on page
211 for a detailed explanation of the * ESR? command.

The Test Set responds to the * SRE command. "HP-IB Service Requests' on page
262 for a detailed explanation of the * SRE command.

The Test Set responds to the * SRE? command. "HP-IB Service Requests' on
page 262 for adetailed explanation of the * SRE? command.
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*TRG (Trigger)

*PCB (PassControl
Back)

*RCL (Recall
Instrument State)

*SAV (Save
Instrument State)
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The Test Set responds to the * STB? command. " Status Reporting" on page 211
for a detailed explanation of the * STB? command.

The* TRG command is equivalent to the IEEE 488.1 defined Group Execute
Trigger (GET) message and has the same effect as a GET when received by the
Test Set. The Test Set responds to the * TRG command by triggering all currently
active measurements.

The Test Set accepts the * PCB command. "Passing Control" on page 281 for a
detailed explanation of the * PCB command.

The*RCL command restores the state of the Test Set from afile previously
stored in battery-backed internal memory, on amemory card, on a RAM disk, or
on an external disk. The* RCL command is followed by a decimal number in the
range of 0 to 99 which indicates which Test Set SAVE/RECALL fileto recall.
The mass storage location for SAVE/RECALL filesis selected using the SAVE/
RECALL field on the /O CONFIGURE screen.

The*RCL command cannot be used to recall files with names which contain
non-numeric characters or a decimal number greater than 99. To recall
SAVE/RECALL files saved with names which contain non-numeric characters or
adecimal number greater than 99, use the REG:RECall filename command (see
"RECALL" on page 153).

The*SAV command saves the present state of the Test Set into afilein battery-
backed internal memory, on amemory card, on aRAM disk, or on an external
disk. The* SAV command is followed by a decimal number in the range of 0 to
99 which indicates the name of the stored SAVE/RECALL file. The mass storage
location for SAVE/RECALL filesis selected using the SAVE/ RECALL field on
the I/0O CONFIGURE screen.

The*SAV command cannot be used to save the present state of the Test Set to a
file with a name which contains non-numeric characters or a decimal number
greater than 99. To save the present state of the Test Set to afile with aname
which contains non-numeric characters or a decimal number greater than 99, use
the REG:SAVE filename command (see "SAVE" on page 154).
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Triggering M easurements

Trigger Event

The measurement cycleis started (triggered) by the occurrence of atrigger event.
Thereliability and accuracy of the measurement result, as well as the speed of the
measurement cycle are influenced by the trigger mode in effect at the time the
trigger event occurs. Some modes are faster than others; some modes provide
settling for signals that may contain transients. The best triggering mode to use
will depend upon the measurement requirements (repeatability, accuracy and
speed).

The Test Set starts a measurement cycle when avalid Trigger Event is received.

A Trigger Event is analogous to telling the Test Set to “start the measurement
now.” There are three commands that can be used to issue a Trigger Event to the
Test Set through HP-IB:

* A Group Execute Trigger Command (GET) as defined by IEEE 488.1-1987
e A Trigger Common Command (*TRG) as defined by IEEE 488.2-1987
* A :TRIGger:IMMediate Test Set command.

All three commands are equival ent and have the same effect when received by the
Test Set. The Test Set responds to the three commands by triggering all currently
active measurements. A measurement is defined as active if

1. itis on the currently displayed screen

2. itis in the ON state

From a programming perspective this means that the screen which contains the
measurement of interest must be made available using the DISPlay command and
that the measurement STATe must be ON.
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The Trigger Mode is defined by two parameters: retriggering and settling.

Retriggering

Retriggering refers to what a measurement does once it has completed a
measurement cycle. There are two options:

1

Single retriggering causes the measurement cycle to stop once a valid measurement
result has been obtained. A valid trigger command must be received to start the
measurement again. When a measurement cycle is completed, the values for al active
measurements are held until another trigger command is received. This allowsthe
control program to query agroup of measurementsthat weretriggered at the sametime.
This is the same functionality as the front-panel [HOL D] function.

When the trigger mode is set to single retriggering, consecutive queries of the same
measurement (with no intervening trigger event) will return the same value.

M easurements that rely on external signals or hardware-generated events (such as the
DTMF Decoder) must be re-armed with a new trigger command before another
measurement can be made.

Repetitive retriggering causes the measurement cycleto immediately start over once
avalid measurement result has been obtained. No trigger event must be received to start
the measurement again. Repetitive retriggering will cause measurements that rely on
external signals or hardware generated events (such as the DTMF Decoder) to be
re-armed upon completion of a measurement cycle (a valid measurement result has
been obtained ). When the trigger mode is set to repetitive retriggering, consecutive
gueries of the same measurement return new measured values.

If a measurement cycle does not successfully obtain a valid measurement resullt,
it will continue to try until it does or the measurement trigger is aborted. Thisis
true for both retriggering modes.
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NOTE:

NOTE:

NOTE:

Settling

Settling refers to the amount of delay introduced to allow signal transients to
propagate through the analysis chain and settle out. There are two options:

1. Full settlingintroducesthe appropriate delay for all signal transientswhich might have
occurred at the front panel at just the same time asthe trigger event, to passthrough the
anaysis chain and settle out. Delays are also inserted to allow for internal hardware
transients to settle.

2. Fast settling introduces no delay for internal or external signal transientsto settle. The
programmer must account for transient settling before issuing the Trigger Event.

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

BusL ock Up: If ameasurement cycle does not successfully obtain avalid
measurement result, it will continue to try until it does or until the measurement
trigger is aborted. Thisis true for both retriggering modes. This has the
consequence that both the HP-1B bus and the Active Controller handshake arein
atemporary holdoff state while the Active Controller waits to read the
measurement result from the Test Set.

The control program should include measurement time-out routines that CLEAR
the bus and ABOR the trigger if a measurement does not complete within a
specified amount of time. This provides a method of preventing the bus from
remaining in the temporary holdoff state indefinitely.
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The Trigger modeis set to FULL SETTIling and REPetitive RETRiggering
whenever

» the Test Set is powered on

« the [PRESET] key is selected

e the Test Set is put into LOCAL mode

» the Test Set is reset using the *RST command

« the Test Set is put in remote mode and no other trigger mode is set

L ocal To Remote Transitions

The Test Set switches from Local to Remote mode upon receipt of the Remote
message (REN bus line true and Test Set is addressed to listen). No instrument
settings are changed by the transition from Local to Remote mode, but triggering
is set to the state it was last set to in Remote mode (if no previous setting, the
default is FULL SETTIling and REPetitive RETRiggering).

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

:RETR REP then anew measurement cycle is started and measurement results
will be available for al active measurements when valid results have been
obtained. If the HP-IB trigger mode is :RETR SING then a measurement cycle
must be started by issuing atrigger event. Refer to " Triggering Measurements' on
page 172 for more information.

Remote To Local Transitions

The Test Set switches from Remote to Local mode upon receipt of the Local
message (Go To Local bus message is sent and Test Set is addressed to listen) or
receipt of the Clear Lockout/Set Local message (REN busline false). No
instrument settings are changed by the transition from Remote to Local mode, but
triggering isreset to FULL SETTIling and REPetitive RETRiggering.
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Trigger :TRIGger:IMMediate

Commands The :TRIGger:IMMediate command tells the Test Set to “start a measurement
cycle now.” The type of triggering used depends on the trigger mode settings.
This command is equivalent to a Group Execute Trigger Command (GET) as
defined by IEEE 488.1-1987 or a Trigger Common Command (*TRG) as defined
by IEEE 488.2-1987. The IMMediate statement is implied and is optional.

Syntax

: TRI Gger: | Mvedi at e
Example

QUTPUT 714;"TRI G | MM
or

QUTPUT 714;"TRI G'

:ABORt

The :ABORt command tells the Test Set to stop a currently executing
measurement cycle and get ready for a new HP-IB command. If for any reason a
valid measurement cannot be made, this command allows the control program to
terminate the requested measurement and regain control of the Test Set.

Syntax
: TRI Gger : ABCRt

Example
QUTPUT 714; " TRI G ABCR'

:MODE

The :MODE command is used to set the Trigger Mode for all active
measurements. The trigger mode is defined by two parameters: retriggering and

settling.

Retriggering Syntax

: TRI Gger: MODE: RETRi gger REPetitive
: TRI Gger : MODE: RETRi gger SI NG e

Retriggering Examples

QUTPUT 714;" TRl G MODE: RETR REP"
QUTPUT 714; " TRI G MODE: RETR SI NG'
Settling Syntax

: TRI Gger : MODE: SETTI i ng FAST

: TRI Gger : MODE: SETTIl i ng FULL

Settling Examples

QUTPUT 714; " TRI G MODE: SETT FAST"
QUTPUT 714;"TRI G MODE: SETT FULL"
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Trigger Modeand There are two generalized scenarios which can be described for HP-IB triggering

M easur ement control. Thefirst isto have the Test Set return measurement results as fast as

Speed possible and assume that the control program will handle all transient settling and
value tolerance activities. The second scenario is to have the Test Set return the
most reliable, accurate, fully settled measurement results that it can, even if it
takes sometimeto do this.

Trigger Mode Settingsfor Fastest M easurements

Usethe following Test Set configuration and trigger mode settings for the fastest
possible measurement speed. See "Increasing M easurement Throughput" on page
204 for more information on improving measurement throughput.

1. Range hold all auto-ranging and auto-tuning functions and set ranges and frequency
through HP-IB. This avoids autoranging/autotuning delays.

2. Use REPetitive RETRIiggering. This avoids Trigger Event processing delays.

3. Use FAST SETTIing. Thisavoidsthe signal transient settling delays.!

4. Turn off al measurementsthat are not required. This avoids any delays caused by
contention for measurement resources within the Test Set.

Trigger Mode Settingsfor Most Reliable M easurements

Usethefollowing Test Set configuration and trigger mode settingsto get the most
accurate, most reliable, fully settled measurement results. See "Increasing

M easurement Throughput" on page 204 for more information on improving
measurement throughput.

1. Turn on all autoranging and autotuning functions. (This is the Test Set's default turn-
on and PRESET state.)

2. Use SINGle RETRiggering.
3. Use FULL SETTIing.

4. Individually trigger each measurement.

1. Using FAST settling increases the possibility that transient signal conditions which
occur during the measurement cycle will be included in the measurement result.
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M easur ement
Pacing

Arming Hardware-
Triggered
M easur ements

NOTE:

NOTE:

M easurement pacing can be accomplished by using the |EEE 488.2-1987
Common Commands * OPC, *OPC?, and *WAI. These commands are
implemented within the Test Set using the criteria that an operation has not
completed until

+ all active measurements have obtained at least one valid measurement result

« all signals generated by the Test Set are within specifications.

Refer to the "Common Command Descriptions" on page 158 and the
|EEE 488.2-1987 Standard for more information on using these commands.

Some measurements, such as the Tone Sequence Decoder, require an external

signal to trigger the measurement. These measurements require that the

measurement be “armed” in order for it to be triggered by the external signal. The
:TRIGger:IMMediate command is used to arm these types of measurements
within the Test Set.

When the trigger mode is set to RETRigger SINGle, the measurement must be
re-armed after each measurement cycle.

When the trigger mode is set to RETRigger REPetitive, the measurement is
continually e-armed after each measurement cycle.

BusL ock Up: If therequired triggering signal isnot received, or if thesignal level
isincorrect, the measurement will not trigger and the measurement cycle will not
complete. If ameasurement cycle does not successfully obtain avalid
measurement result, it will continue to try until it does (an external trigger is
detected) or until the measurement trigger is aborted. Thisistrue for both
retriggering modes. This has the consequence that both the HP-1B bus and the
Active Controller handshake are in atemporary holdoff state while the Active
Controller waits to read the measurement result from the Test Set.

The control program should include measurement time-out routines that CLEAR
the bus and ABOR the trigger if a measurement does not complete within a
specified amount of time. This provides a method of preventing the bus from
remaining in the temporary holdoff state indefinitely.
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I ncreasing M easurement Throughput

Optimizing
M easur ement
Speed

M easurement throughput is defined as the number of measurements made per unit
of time. When operating the Test Set in the Internal or External Automatic
Control Mode, measurement throughput is influenced by measurement speed,
measurement setup time, and execution speed of the control program. Each of
these factors s, in turn, influenced by several parameters. The following sections
discuss the parameters and their effect on measurement throughput.

M easurement speed is defined as the time required to compl ete one measurement
cycle after receipt of avalid trigger event. M easurement speed is influenced by
the following four parameters.

1. Trigger Mode

The Trigger Mode affects the time-to-first-reading and the length of the
measurement cycle and is defined by two parameters: retriggering and settling.
Retriggering refers to what a measurement does once it has completed a
measurement cycle. Settling refers to the amount of delay introduced to allow
signal transients to propagate through the analysis chain and settle out. Refer to
"Triggering Measurements"' on page 196 for information on Trigger Mode and its
impact on measurement speed.

2. Autoranging/Autotuning

The autoranging and autotuning functions continuously calculate and adjust gain
and frequency tuning settings to provide the optimum instrument setup for each
measurement. This results in greater measurement accuracy but increases
measurement cycle time. The autoranging and autotuning functions can be turned
off to decrease the measurement cycle time.

Time-to-first-reading after making new settings is usually much slower than the
repetitive reading rate once the first reading has been returned. The main
contributor to first-reading measurement time is hardware autoranging. Hardware
autoranging time can be eliminated by first establishing the expected AF and RF
signal levelsinto the Test Set. With these signal levels present, the Test Set will
autorange, allowing the operator to determine the attenuation and gain settings of
the RF input attenuator as displayed in the RF ANALY ZER screen, and to
determine the various |IF and audio gains as displayed in the AF ANALY ZER
screen. The attenuation and gain settings determined in manual mode should be
recorded for use in writing the program.

180



Chapter 4, Advanced Operations
Increasing Measurement Throughput

In the control program, select Gain Control, Hold (default is Auto), and make the
settings recorded in manual mode. When the control program runs, the signal
levelsinto the Test Set need to remain relatively constant since autoranging has
been disabled.

If the automatic functions are turned off, the control program must set the gain
stages and frequency tuning before triggering a measurement. The automatic
functions can be turned off asfollows:

Disable RF autotuning by setting the Tune Mbde field to Manual using the
following command:

: RFAN: TMOD * MANUAL’

Disable RF autoranging by setting the | nput At t en field to Hol d using the
following command:

: RFAN: ATT: MODE ' HOLD

Disable AF autoranging by settingthe Gai n Cnt | field to Hol d using the
following command:

: AFAN: RANG ' HOLD

3. Frequency Counter Gate Time

The frequency count’s gate time specifidsow long the RF or AF frequency

counter samples the signal before displaying the measured result. Short gate times
measure instantaneous frequency and long gate times measure &reenagecy.

The longer the gate time, the longer the measurement cycle. The proper gate time
is determined by the measurement requirements. Use the following commands to

set gate times:

For AF frequency measurements, set the AF Analyzer's gate time with the
AF Cnt Gat e field, using the following command:

: AFAN: GTI M <val ue> MS

For RF frequency measurements, set the RF &edly gate time with the
RF Cnt Gat e field, using the following command:

: RFAN: GTI M <val ue> MS
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Optimizing
M easur ement
Setup Time

4, Number of Active M easurements

The Test Set is capable of making many measurements simultaneously.
Measurements are either in the active state (ON) or in the inactive state (OFF).
When the Test Set receives atrigger event, all active measurements are triggered.
A measurement cycle is complete when all active measurements have obtained a
valid measurement result. To decrease the measurement cycle time, all unused
measurements should be set to the inactive state (turned OFF). Turning OFF
unused measurements will have the greatest impact on reading repetition rate.
Use the STATe command to turn OFF all unneeded measurements on the
displayed screen.

M easurement setup timeis defined as the time required to configure an individual
instrument within the Test Set to make a measurement.

In general there are two methodol ogies which can be used to setup individual
instrumentsin the Test Set:

1. Set up every field every time a measurement is made.,

2. Defineabase instrument state and then modify it as needed for each
measurement (always returning to the base state after finishing the
measurement).

Defining a base instrument state requires fewer HP-IB transactions to set up an
instrument (in the majority of cases) which in turn reduces measurement setup
time.
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Execution speed of the control program is defined as the time required to execute
agiven number of program lines. .

Each time the HP-IB is accessed, a given amount of time is required to configure
the devices on the bus for data transfer. Every timeaBASIC or IBASIC
OUTPUT or ENTER statement is executed this bus configuration timeis
incurred. The total amount of bus configuration time expended for agiven
number of program lines can be minimized by reducing the number of OUTPUT
and ENTER statements used in the control program. This is accomplished by
combining several commands into one HP-IB transaction. Execution speed of the
control program is influenced by the use of compound commands and screen
display time as described in the following paragraphs

Compound Commandsfor Combining OUTPUT Statements

To reduce the number of OUTPUT statements used to make the desired settings
within one screen, string together multiple settings within one OUTPUT
statement. Thisis accomplished using the ; (semicolon) separator and the ;:
(semicolon colon) separator.

The; (semicolon) Separator. The ; (semicolon) separator tells the Test Set's HP-
IB command parser to back ope level of command hierarchy and accept the
next command at the same level as the previous command. The following
examples illustrate proper use of the semicolon separator:

Example #1

QUTPUT 714;"RFG AMPL -66 DBM FREQ 500 MHZ; AMPL: STAT ON'

This OUTPUT statement sets the RF generator’'s amplitude, frequency, and

output state.

Example #2

QUTPUT 714; " RFG MOD: EXT: DEST ' FM (/Vpk)' : FM 12. 5 KHZ; FM STAT ON'

This OUTPUT statement configures the RF generator to accept external
modulation from theear-panelnput, sets the amount of deviation, and turns
FM on.

Example #3

QUTPUT 714; "ENC: AWPS: SAT: FM 2. 35 KHZ; FREQ 5. 970 KHZ"
This OUTPUT statement sets the AMPS SAT tone’s frequency and deviation.
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The semicolon separator tells the Test Set's HP-IB command parser to back up
only one level of command hierarchy. The following OUTPUT statement
illustratesimproper use of the semicolon separator.

QUTPUT 714; " RFG MOD: EXT: DEST ' FM (/ Vpk)’ ; AQUT ’ DC "
Trying to execute this OUTPUT statement would catt®el B Error:-113
Undefi ned header. This is because the AOUT command is two levels higher

than the DEST 'FM (/Vpk)' command. Refer to Rie Generator syntax diagram,
on page 13@or the command hierarchy.

The;: (semicolon-colon) Separator. The;: (semicolon-colon) separator tells the

Test Set’s HP-IB command parser that the next command is at the top level of the
command hierarchy. This allows commands from different instruments to be
output on one command line. The following example illustrates proper use of the
semicolon-colon separator:

Example

QUTPUT 714; " RFAN. FREQ 850 MHZ; : AFAN: I NP * FM DEMCD' "

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

Compound Commandsfor Combining ENTER Statements

To reduce the number of ENTER statements used to read measured values within
one screen, string together multiple measure commands within one OUTPUT
statement followed by an ENTER statement with the appropriate number of
variables to hold the measured values. The following example illustrates this
technique.

Example

QUTPUT 714; " MEAS: RFR. PONP; FREQ ABS?"

ENTER 714; Power, Freq_abs

ThisOUTPUT statement requests an RF power and an absolute RF frequency
measurement. The ENTER statement then reads both values into program
variables.
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Screen Display Time (HP 8920B Only)

The following section applies only to the HP 8920B. The :SPECial:DISPlay
'LOCKED’UNLOCKED’ command is not available in the HP 8920A.

Each time the screen being displayed on the Test Set (active screen) is changed, it
takes approximately 250 ms to access and draw the new screen. Additionally,
each time afield on the active screen is changed it takes afinite amount of timeto
update the field. This update time is depends on the length and type of field.

When the Test Set is operated in the External Automatic Control modeitis

possible to program it to only display a special “remote screen.” When the Test
Set is in this mode, only the remote screen is displayed, regardless of the screen
changes requested by the control program running on the external controller. The
remote screen mode has no affect on the dperaf the Test Set; all

measurement modes, commands, and so forth, stithtgnormally. The only

effect is that the active screen is never changed. This saves approximately 250 ms
for every :DISPlay command in the control program and some finite amount of
time for every field update.

When the remote screen is being displayed, the Test Set’s display is in the
“locked” state. When the control program on the external controller unlocks the
display, the screen is returned to the last remurees requested. The *RST
Common Command will place the Test Set’s display screen in the “unlocked”
state. Pressing the [LOCAL] key causes a locked Test Set display session to end
and causes the Test Set’s display screen to return to the unlocked state.

To Lock the Test Set’s Display Screen.Use the :SPECial:DISPlay
'LOCKED'|'UNLOCKED' commands to lock and unlock the Test Set's display
screen. 'LOCKED' causes the display to go to the remote screen and ignore screen
changes and other display updates thus saving time. 'UNLOCKED' causes the
display to return to the last screen requested by the remoter user. Further screen
changes and display updates take place as normal.

Syntax

: SPECi aL: DI SPl ay ' LOCKED
: SPECi aL: DI SPl ay ' UNLOCKED

Example
QUTPUT 714;" SPEC: DI SP ’ LOCKED "
This locks the Test Set’s display screen.
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NOTE:

To Query the Lock/Unlock State of the Test Set’s Display ScreenUse the
:SPECia:DISPlay? commands to query the lock/unlock state of the Test Set
display screen.

Syntax

: SPECi aL: DI SPI ay?

Example

QUTPUT 714; " SPEC: DI SP?"
ENTER 714; Lock_unl ock$

This queries the lock/unlock state of the Test Set’s display screen.

Locking and unlocking the Test Set's display screen is an External Automatic
Control mode, HP-IB only function and cannot be done through the Test Set's
front panel.

SPECial:DISPlay 'LOCKED'|'UNLOCKED' must not be invoked from the Test
Set’s built-in IBASIC Controller. Executing these commands from an IBASIC
program can produce unexpected results and is not supported.
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Status Reporting

Status Reporting
StructureOverview

NOTE:

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

Figure 3 on page 188 shows an overview of the status reporting structure used in

the Test Set. The status reporting structure is used to communicate the Test Set's
current status information to the application program. The $&tus information
encompasses a variety of conditions which can occur in a Test Set, such as, has a
measurement been completed, has an internal hardware failure occurred, has a
command error occurred, has data available, and so forth. Manycuditians

can exist in the Test Set. Like conditions are grouped together and maintained in
Status Register Groups. Information in each register group is summarized into a
Summary Message Bit. Summary Message Bits always track the curtaatadta

the associated register group. All of the Summary Message Bits are, in turn,
summarized into the Status Byte Register.

Therefore, by monitoring the bits in the Status Byte Register the application
program can determine if a condition has occurred which needs attention, which
register to interrogate to determine what condition(s) have occurred, and what
action to take in response to the condition.

A Status Register Group Summary Message Bit may be summarized indirectly to
the Status Byte Register through a Status Register Group which is summarized
directly into the Status Byte Register.

Bits in the Status Byte Register can also be used to initiate a Service Request
message (SRQ) by enabling the associated bit in the Service Request Enable
Register. When an enabled condition exists, the Test Set sends the Service
Request message (SRQ) on the HP-IB bus and reports that it has requested service
by setting the Request Service (RQS) bit in the Status Byte Register to the TRUE,
logic 1, state. The Service Request message (SRQ) capability of the HP-IB bus is
used to automatically signal the Active Controller that the Test Set needs
attention. The application program can then interrogate the Test Set and
determine what caused it to request service. Ref#iRelB Service Requests”

on page 238or information on setting up, enabling and servicing SRQ generated
interrupts.
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The Status Byte Register isan 8-hit register that is used to summarize the
Summary Messages from all the register groups in the Test Set, and the Request
Service (RQS) or Master Summary Status (MSS) messages. The contents of the
Status Byte Register, referred to as the status byte, can be read by the Active
Controller to determine the condition of each of the register groups. The
Summary Message from each register group is assigned to a specific bit position
in the Status Byte Register as shown in figure 4 . If the Summary Message from a
particular register group is TRUE, logic 1, its assigned bit in the Status Byte
Register will also be TRUE. If the Summary Bit from a particular register group
isFALSE, logic 0, itsassigned bit in the Status Byte Register will also be FALSE.

A Status Register Group Summary Message Bit may be summarized indirectly to
the Status Byte Register through a Status Register Group which is summarized
directly into the Status Byte Register.

| Communicate Status Register Group|

| Calibration Status Register Group

Call Processing Status Register Group
L]

Operation Status Register Group |

Request Service Message |

Standard Event Status Register |
Output Queue | Y
Questionable Data/Signal Register Grou;l

Unused in HP 8920 |
Hardware Status Register #2 Groupl Y

Hardware Status Register #1 Group

7 6 i5|]4]13|]2]1]0 Status Byte Register

MSS

Master Summary Status Message

chddrw2.dsa

Status Byte Register
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Table 14 details the Status Byte Register bit assignments and their associated
meaning.

Table 14 Status Byte Register Bit Assignments
Bit Binary Condition Comment
Number Weighting
7 128 Operation Status Register 1= one or more of the enabled events have
Group Summary Message occurred since the last reading or clearing of
the Event Register
6 64 Request Service (RQS) when 1= Test Set has requested service
read by serial poll OR Master | OR
Summary Status message 1= one or more of the enabled service request
when read by *STB? conditionsistrue
command
5 32 Standard Event Status Bit 1= one or more of the enabled events have
(ESB) Summary Message occurred since the last reading or clearing of
the Event Register
4 16 Output Queue Message 1= information is available in the Output
Available (MAV) Summary Queue
Message
3 8 Questionable Data/Signal 1= one or more of the enabled events have
Register Group Summary occurred since the last reading or clearing of
Message the Event Register
2 4 Unused in Test Set
1 2 Hardware #2 Status Register 1 = one or more of the enabled events have
Group Summary Message occurred since the last reading or clearing of
the Event Register
0 1 Hardware #1 Status Register 1 = one or more of the enabled events have

Group Summary Message

occurred since the last reading or clearing of
the Event Register

The Status Byte Register is unique in that bit 6 can take on two different
meanings. The contents of the Status Byte Register can be read two ways: by
using a serial poll, or by using the * STB? Common Command. Both methods
return the status byte message, bits 0-5, and bit 7, asdefined intable 14. The value
sent for bit 6 is, however, dependent upon the method used.
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Reading with a Serial Poll

The contents of the Status Byte Register can be read by a serial poll from the
Active Controller in response to some device on the bus sending the Service
Reguest (SRQ) message. When read with a serial poll, bit 6 in the Status Byte
Register represents the Request Service (RQS) condition. Bit 6 is TRUE, logic 1,
if the Test Set is sending the Service Request (SRQ) message and FALSE, logic
0, if itisnot. Bits 0-5 and bit 7 are defined as shown in table 14 on page 190.
When read by a serial poll the RQS hit is cleared (set to 0) so that the RQS
message will be FALSE if the Test Set is polled again before a new reason for
requesting service has occurred. Bits 0-5 and bit 7 are unaffected by a serial poll.

Reading with the * STB? Common Command

The contents of the Status Byte Register can be read by the application program
using the * STB? Common Command. When read with the * STB? Common
Command, hit 6 represents the Master Summary Status (M SS) message. The

M SS message is the inclusive OR of the bitwise combination (excluding bit 6) of
the Status Byte Register and the Service Request Enable Register. For a
discussion of Summary Messages, see " Status Register Structure Overview" on
page 193. Bit 6 isTRUE, logic 1, if the Test Set has at |east one reason for
requesting service and FALSE, logic 0, if it does not. Bits 0-5 and bit 7 are
defined as shown in table 14 on page 190. When read by the * STB? Common
Command, bits 0-5, bit 6, and bit 7 are unaffected

The* STB? Status Byte Query allows the programmer to determine the current

contents (bit pattern) of the Status Byte Register and the Master Summary Status

(M SS) message as asingle element. The Test Set respondsto the * STB? query by
placing the binary-weighted decimal value of the Status Byte Register and the

M SS message into the Output Queue. The response represents the sum of the
binary-weighted values of the Status Byte Register’s bits 0-5 and 7 (weights
1,2,4,8,16,32 and 128 respectively) and the MSS summary message (weight 64).
Thus, the response to *STB?, when coasid as &inary value, is identical to

the response to a serial poll except that the MSS messagaditates that the

Test Set has at least one reason for requesting service (Refer to the IEEE 488.2-
1987 Standard for a complete description of the MSS message). The decimal
value of the bit pattern will be a positive integer in the range of 0 to 255. The
response data is obtained by reading the Output Queue into a numeric variable,
integer or real.
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Example BASIC program to read Status Byte with *STB command

10 I NTEGER Stat _byte reg, Stat_byte, Mstr_sum nsg

20 OUTPUT 714;"*STB?"

30 ENTER 714; Stat _byte_reg

40 Stat_byte=BlI NAND( St at _byte _reg, 191) !mask out the MSS bit

50 PRINT Stat_byte

60 Mstr_sum nsg=BI NAND( St at _byte_reg, 64) ! nask out the Stat Byte
70 PRINT Mstr_sum nsg

80 END

Exampleresponse

32
0

Writing the Status Byte Register

The Status Byte Register is aread-only register and is altered only when the state
of the Summary M essages from the overlaying data structures are altered.

Clearing the Status Byte Register

The*CLS Common Command clears all Event Registers and Queues so that their
corresponding Summary Messages are cleared. The Output Queue and its MAV
Summary Message are an exception and are unaffected by the* CLS Common
Command.
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Status Register The structure of the register groups used in the Test Set is based upon the status

StructureOverview 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
queues. The general models, components, and operation of each type of status
data structure are explained in the following sections.

- - - HP 8920 States Continuously Monitored - - -

't 1 t v 3

15 14 e o 0 0 0 0 0 0 0 0 2 1 0 COﬂdItIOI’] Reg'ster
5

10 111
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|
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15 14 | ¢ ¢ o o 0 0 o o 2 1 0 (Selects which Events
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Summary. Message ch4drw3.ds4 Message Bit)
Bit
Figure5 Status Data Structure - Register M odel
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Status Register M odel

This section explains how the status registers are structured in the Test Set. The
generalized status register model shown in figure 5 on page 193 is the basis upon
which all the status registersin the Test Set are built. The model consists of a
Condition Register, Transition Filters, an Event Register, an Enable Register, and
a Summary Message. A set of these registersis called a Status Register Group.

Condition Register. A conditionisaTest Set state that is either TRUE or FALSE
(an HP-1B command error has occurred or an HP-IB command error has not
occurred). Each bit in a Condition Register is assigned to a particular Test Set
state. A Condition Register continuously monitors the hardware and firmware
states assigned to it. There is no latching or buffering of any bitsin a Condition
Register; it isupdated in real time. Condition Registers are read-only. Condition
Registersin the Test Set are 16 bits long and may contain unused bits. All unused
bits return a zero value when read.

Transition Filters. For each bit in the Condition Register, the Transition Filters
determine which of two bit-state transitions will set the corresponding bit in the
Event Register. Transition Filters may be set to pass positive transitions (PTR),
negative transitions (NTR) or either (PTR or NTR). A positive transition means a
condition bit changed from 0 to 1. A negative transition means a condition bit
changed from 1 to O.

In the Test Set, the Transition Filters are implemented as two registers: a 16-bit
positive transition (PTR) register and a 16-bit negative transition (NTR) register.
A positive transition of abit in the Condition register will be latched in the Event
Register if the corresponding bit in the positive transition filter isset to 1. A
positive transition of abit inthe Condition register will not be latched in the Event
Register if the corresponding bit in the positive transition filter isset to 0. A
negative transition of abit in the Condition register will be latched in the Event
Register if the corresponding bit in the negative transition filter isset to 1. A
negative transition of abit in the Condition register will not be latched in the
Event Register if the corresponding bit in the negative transition filter is set to 0.
Either transition (PTR or NTR) of abit in the Condition Register will be latched
in the Event Register if the corresponding bit in both transition filtersis set to 1.
No transitions (PTR or NTR) of a bit in the Condition Register will belatched in
the Event Register if the corresponding bit in both transition filtersis 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
correspondsto a bit in the Condition Register, or if thereisno 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 aquery of the Event Register or a* CLS (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 TestgBetither 8 or 1bits long and may
contain unused bits. All unused bits return a zero value when read.

Event Enable Register. The Event Enable Register defines which bits in the

Event Register will be used to generate the Summary Message. Each bit in the
Enable Register has a corresponding bit in the Event Register. The Test Set
logically ANDs corresponding bits in the Event and Enable registers and then
performs an inclusive OR on all the resulting bits to generate the Summary
Message. By using the enable bits the application program can direct the Test Set
to set the Summary Message to the 1 or TRUE state for a single event or an
inclusive OR of any group of events. Enable Registers are read-write. Enable
Registers in the Test Set are either 8 or 16 bits long and may contain unused bits
which correspond to unused bits in the associated Event Register. All unused bits
return a zero value when read and are ignored when written to. Enable Registers
are unaffected by a *CLS (clear status) command or queries.

Summary Message Bit. The Summary Message is a single-bit message which
indicates whether or not one or more of the enabled events hawveedcsince

the last reading or clearing of the Event Register. The Test Set logically ANDs
corresponding bits in the Event and Enable registers and then performs an
inclusive OR on all the resulting bits to generate the Summary Message. By use
of the enable bits, the application program can direct the Test Set to set the
Summary Message to the 1, or TRUE, state for a single event or an inclusive OR
of any group of events. The Summary Message is TRUE when an enabled event
in the Event Register is set TRUE. Conversely, the Summary Message is FALSE
when no enabled events are TRUE. Summary Messages are always seen as bits in
another register.
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Status Reporting Structure Operation. In general the status reporting structure
described on the previous pages is used as follows:

Determine which conditions, as defined by their bit positions in the Condition Register,
should cause the Summary Message to be set TRUE if they occur.

For example, Condition Register Bit 3 = Overpower Protection Tripped
Determine the polarity of the bit-state transition which will indicate the condition has
occurred.

For example,

logic 0 = Overpower Protection not tripped

logic 1 = Overpower Protection tripped

occurrence indicated by a 0 to 1 transition

use positive transition (PTR) filter for bit 3
Set the Transition Filters to the correct polarity to pass the bit-state transition to the
Event Register.

For example,

Set Positive Transition Filter bit 3 to 1, all other bits to 0.

Set Negative Transition Filter bit 3 to O, all other bits to O.
Set the correct bits in the Enable Register to generate the Summary Message if the
condition has been latched into the Event Register.

For example,

Set bit 3 of the Enable Register to a logic 1, all other bits to 0.
Repeat these steps for any register containing the Summary Message bit.
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Status Queue M odel

This section explains how status queues are structured in the Test Set. The
generalized status queue model shown in figure 6 isthe basis upon which 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
queue contains some information and FAL SE, logic 0O, if the queue is empty.
Queues can be cleared by reading al the information from the queue. Queues,
except the Output Queue, can a so be cleared using the * CL S (clear status)
command. A status queue can also be referred to as a Status Register Group.

chadrw04.drw

Queue
Summary Message Bit
Queue Empty ="p"
Queue Not - Empty = "1"
Figure 6 Status Data Structure - Queue M ode
Status Register Figure 7 showsthe Status Register Groupsin the Test Set. The contents of each

Group Contents Status Register Group is explained in the following sections.
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Operation Status The Operation Status Register Group contains information about the state of the
Register Group measurement systemsin the Test Set. This status group is accessed using the

STATus commands. The Operation Status Register Group uses 16-bit registers
and includes a Condition Register, Transition Filters, an Event Register, an
Enable Register, and a Summary Message. Refer to the " Status Register Structure
Overview" on page 193 for a discussion of status register operation. Figure 8
shows the structure and STATus commands for the Operation Status Register
Group.

— :STATus: OPERation: CONDition ?
-

:PTRansition _;
:STATus: OPERation <integer>

:NTRansition ?.
<integer>
:STATus: OPERation: EVENt ?
?
<integer>

|— :STATus: OPERation: ENABIe

Summary

- Message

Bit
-

(to bit 7 of Status

Logical OR

- Byte Register)

10

11

12

13

14

15

ch4drw06.drw

Condition Transition Event Enable
Register Filter Registers Register Register

Figure8

Operation Status Register Group
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Table 15 shows the Operation Status Register Group Condition Register bit

assignments.
Table 15 Operation Status Register Group Condition Register Bit Assignments
Bit Number Binary Condition Comment
Weighting
15 32768 Not Used (Always 0) Defined by SCPI Version 1994.0
14 16384 IBASIC Program Running 1=an IBASIC program is running on
the built-in IBASIC controller.
13 8192 Unused in the Test Set
12 4096 Unused in the Test Set
11 2048 Unused in the Test Set
10 1024 Unused in the Test Set
9 512 Call Processing Status Register 1 = one or more of the enabled events
Group Summary Message have occurred since the last reading or
clearing of the Event Register.
8 256 Unused in the Test Set
7 128 Unused in the Test Set
6 64 Unused in the Test Set
5 32 Unused in the Test Set
4 16 Unused in the Test Set
3 8 Unused in the Test Set
2 4 Unused in the Test Set
1 2 Unused in the Test Set
0 1 Unused in the Test Set
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Accessing the Operation Status Register Group’s Registers

The following sections show the syntax and give programming examples, using
the HP BASIC programming language, for the STATus commands used to access
the Operation Status Register Group'’s registers.

Reading the Condition Register

Syntax
STATus: OPERat i on: CONDi ti on?

Example

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

Reading the Transition Filters

Syntax

STATus: OPERat i on: PTRansi ti on?
STATus: OPERat i on: NTRansi ti on?

Example

QUTPUT 714; " STAT: OPER: PTR?"
ENTER 714; Regi ster_val ue

Writing the Transition Filters

Syntax

STATus: OPERat i on: PTRansi ti on <integer>
STATus: OPERat i on: NTRansi ti on <integer>

Example

QUTPUT 714; " STAT: OPER: PTR 256"
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Reading the Event Register

Syntax
STATus: OPERat i on: EVENt ?
Example

QUTPUT 714; " STAT: OPER: 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 *CL S is sent to the Test Set.

Reading the Enable Register

Syntax
STATus: OPERat i on: ENABI e?
Example

QUTPUT 714; " STAT: OPER: ENAB?"
ENTER 714; Regi ster_val ue

Writing the Enable Register
Syntax
STATus: OPERat i on: ENABI e <i nt eger >

Example
QUTPUT 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 Standard Event Status Register Group is a specific implementation of the
status register model described in the Status Register Structure Overview section.
The conditions monitored by the Standard Event Status Register Group are
defined by the |EEE 488.2-1987 Standard. The Standard assigns specific Test Set
conditionsto specific bitsin the Standard Event Status Register. Table 16 on page
204 details the Standard Event Status Register bit assignments and their
meanings. The Standard Event Status Register Group is accessed using |IEEE
488.2 Common Commands. The Standard Event Status Register Group includes
an Event Register, an Enable Register, and a Summary Bit. Refer to the "Status
Reporting Structure Overview" on page 187 for a discussion of status register
operation. Figure 9 shows the structure and IEEE 488.2 Common Commands
used to access the Standard Event Status Register Group.

*ESR?

*ESE <integer>
|_ *ESE?

e

Logical OR

Event Summary Bit (ESB)

10

- (to bit 5 of Status Byte Register)

11

12

13

14

15

chadrw7.drw

Event
Register

Figure9

Enable
Register

Standard Event Status Register Group

203



Status Reporting

and

yer

Table 16 Standard Event Status Register Bit Assignments

Bit Binary Condition Comment

Number Weighting

15 32879 Always0 Reserved by | EEE 488.2

14 16384 Always0 Reserved by | EEE 488.2

13 8192 Always0 Reserved by | EEE 488.2

12 4096 Always0 Reserved by | EEE 488.2

11 2048 Always0 Reserved by | EEE 488.2

10 1024 Always0 Reserved by | EEE 488.2

9 512 Always0 Reserved by | EEE 488.2

8 256 Always0 Reserved by | EEE 488.2

7 128 Power On 1 =Test Set's power supply has been turned off
then on since the last time this register was read.

6 64 User Request Not implemented in Test Set.

5 32 Command Error 1 = The Test Set detected an error while trying to
process a command. The following events caus
command error:

a. AnIEEE 488.2 syntax error. This means that {
Test Set received a message that did not foll
the syntax defined by the Standard.

b. A semantic error. For example, the Test Set
received an incorrectly spelled command.

c. The Test Set received a Group Execute Trig
(GET) inside a program message.

4 16 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> element received in a

command is outside the legal range for the T
Set or is inconsistent with the operation of th
Test Set.

b. The Test Set could not execute a valid comme
due to some Test Set hardware/firmware
condition.

est

11%

and
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Standard Event Status Register Bit Assignments

Bit
Number

Binary
Weighting

Condition

Comment

3

8

Device Dependent Error

1= A Test Set dependent error has occurred. This
means that some Test Set operation did not execute
properly due to someinternal condition, such as
overrange. Thisbit indicatesthat the error wasnot a
command, query, or execution error.

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 has been lost. An
example of this would be Output Queue
overflow.

Request Control

1 =The Test Set is requesting permission to
become the Active Controller on the HP-IB bus.

Operation Complete

1 =The Test Set has completed all selected pending

operations and is ready to accept new commands.
This bit is only generated in response to the *ORC
IEEE 488.2 Common Command.
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Accessing the Standard Event Status Register Group’s 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’s registers.

Reading the Event Register

Syntax
*ESR?

Example

QUTPUT 714;"*ESR?"

ENTER 714; Regi ster_val ue
The *ESR? query allows the programmer to determine the current contents (bit
pattern) of the Standard Event Status Register. The Test Set responds to the
*ESR? query by placing the binary-weighted decimal value of the Standard Event
Status Register bit pattern into the Output Queue. The decimal value of the bit
pattern will be a positive integer in the range of 0 to 255. The response data is
obtained by reading the Output Queue into a numeric variable, integer or real.
Reading the Standard Event Status Register clears it (sets all bits to zero).

Example BASIC program

10 I NTEGER Std_evn_stat_rg
20 OUTPUT 714;"*ESR?"

30 ENTER 714; Std_evn_stat _rg
40 PRINT Std_evn_stat_rg

50 END

Exampleresponse
32
Clearing the Event Register

The EVENT register is cleared whenever it is queried or whenever the *CLS
Common Command is sent to the Test Set.
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Reading the Enable Register

Syntax
*ESE?

Example

QUTPUT 714;"*ESE?"

ENTER 714; Regi ster_val ue
The*ESE? query allows the programmer to determine the current contents (bit
pattern) of the Standard Event Status Enable Register. The Test Set responds to
the * ESE? query by placing the binary-weighted decimal value of the Standard
Event Status Enable Register bit pattern into the Output Queue. The decimal
value of the bit pattern will be a positiveinteger in the range of 0 to 255. The
response data is obtained by reading the Output Queue into a numeric variable,
integer or real.

Example BASIC program

10 I NTEGER Std_evn_enab_rg
20 OUTPUT 714; " ESE?"

30 ENTER 714; Std_evn_enab_rg
40 PRINT Std_evn_enab_rg

50 END

Exampleresponse
36
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Table 17

Writing the Enable Register
Syntax

*ESE <i nteger >
Example
QUTPUT 714;"*ESE 255"

The * ESE command sets the bit pattern (bits O through 7) of the Standard Event
Status Enable Register. The Standard Event Status Enable Register allows the
programmer to indicate the occurrence of one or more events (as defined by bits 0
through 7 of the Standard Event Status Register) in bit 5 of the Status Byte
Register.

The hit pattern set by the * ESE command is determined by selecting the desired
event(s) from the Standard Event Status Register, setting the val ue of the bit
position(s) to alogical one, setting the value of all non-selected bit positionsto a
logical zero, and sending the binary-weighted decimal equivalent of bits 0
through 7 after the * ESE command. For example, if the programmer wished to
have the occurrence of a Command Error (bit position 5 in the Standard Event
Status Register) and the occurrence of a Query Error (bit position 2 in the
Standard Event Status Register) to be reflected in bit 5 of the Status Byte
Register, the binary-weighted decimal value of the bit pattern for the Standard
Event Status Enable Register would be determined as follows:

Bit Position 7 6 5 4 3 2 1 0

Logicd Value 0 0 1 0 0 1 0 0

Binary Weighting 128 64 32 16 8 4 2 1

Decimal Value 0 +0 +32 +0 +0 +4 +0 +0 =36
Example

QUTPUT 714;"*ESE 36"

The decimal value of the bit pattern must be a positive integer in the range of 0 to
255. Sending a negative number or a number greater than 255 causes an
HP-1B Error: -222 Data out of range.

Clearing the Enable Register
The ENABLE register is cleared by writing to it with an integer value of zero.
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The Output Queue Group is a specific implementation of the status queue model
described in " Status Queue Model" on page 197. The Output Queue queuetypeis
defined by the IEEE 488.2-1987 Standard to be afirst in, first out (FIFO) queue.
The Output Queue Group includes a FIFO queue and a M essage Available
(MAV) Summary Message. Refer to the " Status Reporting Structure Overview"
on page 187 for an overview of status queue operation. Figure 10 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"

Output Queue Group

209



Status Reporting

Accessing the Output Queue

When messages are sent to the Test Set, it decodes the message to determine what
commands have been sent. Depending upon the type of command, the Test Set'’s
processor sends messages to various parts of the instrument. Many commands
generate data which must be sent back to the controller. This data is buffered in
the Output Queue until it is read by the controller. The availability of data is
summarized in the MAV bit of the Status Byte Register. The state of the MAV
message indicates whether or not the Output Queue is empty. The MAV message
is TRUE, logic 1, when there is data in the Output Queue and FALSE, logic 0,
when it is empty. The Output Queue is read by addressing the Test Set to TALK
and then handshaking the bytes out of the Output Queue. Depending upon the
type of command sent, the data may appear in the Output Queue almost
immediately, or it may take several seconds (as is the case with some Signaling
Decoder measurements). Care should be exercised when reading the Output
Queue since the HP-IB bus will, by design, wait until the data is available before
processing further bus messages.

Reading the Output Queue

Example

Enter 714; Cutput_data
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The Error Message Queue Group is an implementation of the status queue model
described in " Status Queue Model" on page 197. The Error Message Queue queue
typeisafirst-in, first-out (FIFO) queue that holds up to 20 messages. The Error
M essage Queue Group includes a FIFO queue but no Message Available (MAV)
Summary Message. Refer to the " Status Reporting Structure Overview" on page
187 for an overview of status queue operation. Figure 11 shows the structure of

the Error M essage Queue Group.

SYSTem: ERRor?

ch4drw09.drw

Error Message Queue Group

Last Message

Last Message Entered
to be Read

Next Message Entered

First Message

First Message Entered to be Read

Error Message Queue
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Accessing the Error M essage Queue

A message appears in the Error Message Queue any time hit 2, 3, 4, or 5 of the
Standard Event Status register is asserted. Each message consists of asigned error
number, followed by a comma separator, followed by an error description string
in double quotes. The maximum length of the error description string is 255
characters. If more than 20 messages are in the queue and another error occurs,
the last message is replaced with the message, - 350, " Queue overfl ow'. 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 anumeric variable
followed by a string variable.

Reading the Error M essage Queue

Syntax
SYSTem ERRor ?

Example

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

Example IBASIC program

10 I NTEGER Error_num

20 DI M Error_nsg$[ 255]

30 OUTPUT 714;" SYST: ERR?"

40 ENTER 714; Error_num Error_nsg$
50 PRI NT Error_nunm Error_nsg$

60 END

Exampleresponse

-113 "Undefined header"
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Questionable Data/ The Questionable Data/Signal Register Group contains information about the

Signal Register quality of the Test Set’s output and measurement data. This status group is

Group accessed using the STATus commands. The Questionable Data/Signal Register
Group uses 16-bit registers and includes a Condition Register, Transition Filters,
an Event Register, an Enable Register, and a Summary MességretoRke
"Status Reporting Structure Overview" on page k87 discussion of status
register operatiorfigure 12 shows the structure and STATus commands for the
Questionable Data/Signal Register Group.

— :STATus: QUEStionable: CONDition ?

2
:PTRansition _

. <integer>
— STATus: QUEStionable

?
:NTRansition .
<integer>

:STATus: QUEStionable: EVENt ?

?

|— :STATus: QUEStionable: ENABIe<integer>

o >

1 >

) >

3

4

5

o - L Summary _
[e) Message Bit

7 - E I

8 o ? (to bit 3 of Status

9 - Byte Register)

10 o

11 o

12 o

13 o

14

15 ch4drw10.drw

Condition Transition Event Enable
Register Filter Registers Register Register
Figure 12 Questionable Data/Signal Register Group
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Table 18 shows the Questionable Data/Signal Register Group’s Condition
Register bit assignments.

Table 18 Questionable Data/Signal Register Group, Condition Register Bit Assignments

Bit Binary Condition Comment
Number Weighting

15 32768 Not Used (Always 0) Defined by SCPI Version 1994.0

14 16384 Unused in Test Set

13 8192 Unused in Test Set

12 4096 Unused in Test Set

11 2048 Unused in Test Set

10 1024 Unused in Test Set

9 512 Unused in Test Set

8 256 Calibration Register Group Summary 1 = one or more of the enabled events
Message have occurred since the last reading or

clearing of the Event Register.

7 128 Unused in Test Set

6 64 Unused in Test Set

5 32 Unused in Test Set

4 16 Unused in Test Set

3 8 Unused in Test Set

2 4 Unused in Test Set

1 2 Unused in Test Set

0 1 Unused in Test Set
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Accessing the Questionable Data/Signal Register Group’s Registers

The following sections show the syntax and give programming examples (using
the HP BASIC programming language) for the STATus commands used to access
the Questionable Data/Signal Register Group’s registers.

Reading the Condition Register

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

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

Reading the Transition Filters

Syntax

STATus: QUESt i onabl e: PTRansi ti on?
STATus: QUESt i onabl e: NTRansi ti on?

Example

QUTPUT 714; " STAT: QUES: PTR?"
ENTER 714; Regi ster_val ue

Writing the Transition Filters

Syntax

STATus: QUESt i onabl e: PTRansi ti on <i nt eger >
STATus: QUESt i onabl e: NTRansi ti on <i nt eger >

Example

QUTPUT 714; " STAT: QUES: PTR 256"
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Reading the Event Register

Syntax
STATus: QUESt i onabl e: EVEN ?
Example

QUTPUT 714; " STAT: QUES: 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 *CL S is sent to the Test Set.

Reading the Enable Register

Syntax
STATus: QUESt i onabl e: ENABI e?

Example

QUTPUT 714; " STAT: QUES: ENAB?"
ENTER 714; Regi ster_val ue

Writing the Enable Register
Syntax
STATus: QUESt i onabl e: ENABI e <i nteger>

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

The ENABLE register is cleared by writing to it with an integer value of zero.
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Call Processing The Call Processing Status Register Group contains information about the Test
Status Register Set’s Call Processing Subsystem. This status group is accessed using the STATus
Group commands. The Call Processing Status Register Group uses 16-bit registers and

includes a Condition Register, Transition Filters, an Event Register, an Enable
Register, and a Summary Message. Refer t6Sbatus Reporting Structure
Overview" on page 18for a discussion of status register operatkigure 14
shows the structure and STATus commands for the Call Processing Status
Register Group.

— :STATus: CALLProc: CONDition ?

2

:PTRansition _;
—_ :STATus: CALLProc <integer>

:NTRansition ?.
<integer>
:STATus: CALLProc : EVENt ?
?

|7:STATus: CALLProc : ENABIe <integer>

0 -

1 -

2 -

Summary Message Bit
—— -

\
Logical OR

(to bit 9 of Operation
9 - Status Register Group
Condition Register

10

11 =

12 =

13 o

14

15 =

Condition Transition Event Enable chadrwi8.ds
Register Filter Registers Register Register
Figure 13 Call Processing Status Register Group
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Table 19 details the Call Processing Status Register Group’s Condition Register
bit assignments.

Table 19 Call Processing Status Register Group, Condition Register Bit Assignments
Nu?ritber Wiiigr?tri)r/lg Condition Comment

15 32768 Not Used (Always 0) Defined by SCPI Version 1994.0

14 16384 Unused in Test Set

13 8192 Unused in Test Set

12 4096 Unused in Test Set

11 2048 Unused in Test Set

10 1024 Unused in Test Set

9 512 Unused in Test Set

8 256 Unused in Test Set

7 128 Unused in Test Set

6 64 Unused in Test Set

5 32 Call Processing subsystem | bit state mirrors the condition of the Connect pseudo-
inthe Connect state LED on the CRT display (1=ON, 0=0OFF)

4 16 Call Processing subsystem | bit state mirrors the condition of the Access pseudo-
isinthe Access state LED on the CRT display (1=ON, 0=0OFF)

3 8 Call Processing subsystem | bit state mirrors the condition of the Page pseudo-
isinthePage state LED on the CRT display (1=ON, 0=0OFF)

2 4 Unused in Test Set

1 2 Call Processing subsystem | bit state mirrors the condition of the Register pseudo-
isintheRegi st er state LED on the CRT display (1=ON, 0=0OFF)

0 1 Call Processing subsystem | bit state mirrors the condition of the Active pseudo-
isintheAct i ve state LED on the CRT display (1=ON, 0=0OFF)
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Accessing the Call Processing Status Register Group’s Registers

The following sections show the syntax and give programming examples (using
the HP BASIC programming language) for the STATus commands used to access
the Call Processing Status Register Group’s registers.

Reading the Condition Register

Syntax
STATus: CALLProc: CONDi ti on?

Example

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

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

Writing the Transition Filters

Syntax

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

Example

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

Syntax
STATus: CALLPr oc: EVEN ?
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 *CL S is sent to the Test Set.

Reading the Enable Register

Syntax
STATus: CALLPr oc: ENABI e?

Example

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

Writing the Enable Register
Syntax
STATus: CALLPr oc: 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.
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Calibration Status The Calibration Status Register Group contains information about the Test Set's
Register Group hardware. This status group is accessed using the STATus commands. The
Calibration Status Register Group uses 16-bit registers and includes a Condition
Register, Transition Filters, an Event Register, an Enable Register, and a
Summary Message. Refer to ttf&tatus Reporting Structure Overview" on page
187for a discussion of status registeeogtion.Figure 14 shows the structure
and STATus commands for the Calibration Status Register Group.

— :STATus: CALibration: CONDition ?

2
:PTRansition _;
< >
— :STATus: CALibration ’)lnteger
:NTRansition .
<integer>

:STATus: CALibration: EVENt ?

<integer>

2
|— :STATus: CALibration: ENABIe

Summary Message Bit
o

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

Logical OR

10

11 o

12 -

13 o

14 -

15 g chadrwi11.drw
Condition Transition Event Enable
Register Filter Registers Register Register
Figure 14 Calibration Status Register Group
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Table 19 details the Calibration Status Register Group’s Condition Register bit
assignments.

Table20 Calibration Status Register Group, Condition Register Bit Assignments
Bit Binary Condition Comment
Number Weighting
15 32768 Not Used (Always 0) Defined by SCPI Version 1994.0
14 16384 Unused in Test Set
13 8192 Unused in Test Set
12 4096 Unused in Test Set
11 2048 Unused in Test Set
10 1024 Unused in Test Set
9 512 Unused in Test Set
8 256 Unused in Test Set
7 128 Unused in Test Set
6 64 Unused in Test Set
5 32 Unused in Test Set
4 16 TX Power Auto-Zero Failed
3 8 Voltmeter Self-Cadlibration Failed
2 4 Counter Self-Calibration Failed
1 2 Sampler Self-Calibration Failed
0 1 Spectrum Analyzer Self-Calibration Failed
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Accessing the Calibration Status Register Group’s Registers

The following sections show the syntax and give programming examples (using
the HP BASIC programming language) for the STATus commands used to access
the Calibration Status Register Group’s registers.

Reading the Condition Register

Syntax
STATus: CALi brati on: CONDi ti on?
Example

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

Reading the Transition Filters

Syntax

STATus: CALi brati on: PTRansition?
STATus: CALi brati on: NTRansition?

Example

QUTPUT 714; " STAT: CAL: PTR?"
ENTER 714; Regi ster_val ue

Writing the Transition Filters

Syntax

STATus: CALi brati on: PTRansi tion <integer>
STATus: CALi brati on: NTRansi tion <integer>

Example

QUTPUT 714; " STAT: CAL: PTR 256"
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Reading the Event Register

Syntax
STATus: CALi br ati on: EVENt ?
Example

QUTPUT 714; " STAT: CAL: 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 *CL S is sent to the Test Set.

Reading the Enable Register

Syntax
STATus: CALi br ati on: ENABI e?

Example

QUTPUT 714; " STAT: CAL: ENAB?"
ENTER 714; Regi ster_val ue

Writing the Enable Register
Syntax
STATus: CALi br ati on: ENABI e <i nt eger >

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

The ENABLE register is cleared by writing to it with an integer value of zero.
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Hardwar e Status The Hardware Status Bister #2 Group contains information about the Test Set’'s
Register #2 Group hardware. This status group is accessed using the STATus commands. The
Hardware Status Register #2 Group uses 16-bit registers and includes a Condition
Register, Transition Filters, an Event Register, an Enable Register, and a
Summary Message. Refer to ttf&tatus Reporting Structure Overview" on page
187for a discussion of status registeeogtion.Figure 15 shows the structure
and STATus commands for the Haralw Stéus Register #2 Group.

— :STATus: HARDware2: CONDition ?
?
:PTRansition

<integer>
— STATus: HARDware?2

?
:NTRansition .
<integer>

:STATus: HARDware2: EVENt ?

<integer>

-
I— :STATus: HARDware2: ENABle

0 -

1 L

2 -

Summary

6 - Message

Bit

——

(to bit 1 of Status
Byte Register)

Logical OR

o
9 L

10 o

11 o

12 o

13 o

14 -

chadrw12.drw

15

Condition Transition Event Enable
Register Filter Registers Register Register
Figure 15 Hardware Status Register #2 Group
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Table 21 shows the Hardare Staus Register Group #2’s Condition Register bit
assignments.

Table21 Hardwar e Status Register Group #2, Condition Register Bit Assignments
Bit Binary Condition Comment
Number Weighting
15 32768 Not Used (Always 0) Defined by SCPI Version 1994.0
14 16384 Unused in Test Set
13 8192 Unused in Test Set
12 4096 Unused in Test Set
11 2048 Inconsistent ACP Channel Bandwidth and
Resolution Bandwidth
10 1024 ACP Channel Bandwidth or Channel Offset
too wide
9 512 AFGenl Frequency Exceeds Variable
Frequency Notch Filter Range
8 256 Requested Audio Voltage Too Large for
AFGen2
7 128 Requested FM Deviation Too Large for RF
Generator Frequency
6 64 Requested Simultaneous AM and FM Simultaneous AM and FM
Modulation modulation is not allowed.
5 32 Audio Input Level Auto Ranging Error
4 16 RF Input Level Auto Ranging Error
3 8 RF Input Frequency Auto Tuning Error
2 4 RF Gen/RF Anl/RF Offset Frequency (RF Gen Tune Freq) - (RF Ana
Combination Not Possible TuneFreq) not equal to (RF Offset
Freq)
1 2 RF Generator Amplitude Level Too High for
Selected Output Port
0 1 Spectrum Analyzer Reference Level Too High/
Low For Selected Input Port
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Accessing the Hardware Status Register #2 Group’s Registers

The following sections show the syntax and give programming examples (using
the HP BASIC programming language) for the STATus commands used to access
the Hardware Status Register #2 Group's registers.

Reading the Condition Register

Syntax
STATus: HARDwar e2: CONDi t i on?

Example

QUTPUT 714; " STAT: HARD2: COND?"
ENTER 714; Regi ster_val ue

Reading the Transition Filters

Syntax

STATus: HARDwar e2: PTRansi ti on?
STATus: HARDwar e2: NTRansi ti on?

Example

QUTPUT 714; " STAT: HARD2: PTR?"
ENTER 714; Regi ster_val ue

Writing the Transition Filters

Syntax

STATus: HARDwar e2: PTRansi ti on <i nteger>
STATus: HARDwar e2: NTRansi ti on <i nteger>

Example

QUTPUT 714; " STAT: HARD2: PTR 256"
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Reading the Event Register

Syntax
STATus: HARDwar e2: EVENt ?
Example

QUTPUT 714; " STAT: HARD2: 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 *CL S is sent to the Test Set.

Reading the Enable Register

Syntax
STATus: HARDwar e2: ENABI e?

Example

QUTPUT 714; " STAT: HARD2: ENAB?"
ENTER 714; Regi ster_val ue

Writing the Enable Register
Syntax
STATus: HARDwar e2: ENABI e <i nt eger >

Example
QUTPUT 714; " STAT: HARD2: ENAB 256"
Clearing the Enable Register

The ENABLE register is cleared by writing to it with an integer value of zero.
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Hardwar e Status The Hardware Status Bister #1 Group contains information about the Test Set’'s
Register #1 Group hardware. This status group is accessed using the STATus commands. The
Hardware Status Register #1 Group uses 16-bit registers and includes a Condition
Register, Transition Filters, an Event Register, an Enable Register, and a
Summary Message. Refer to ttf&tatus Reporting Structure Overview" on page
187 section for a discussion of status register operafiigure 16 shows the
structure and STATus commands for the Hardware Status Register #1 Group.

— :STATus: HARDwarel: CONDition ?
.

:PTRansition <integer>
— :STATus: HARDwarel

.
:NTRansition .
<integer>

:STATus: HARDwarel: EVENt ?

?
:STATus: HARDwarel: ENABIle <integer>

Summary Message Bit
EEE—

(to bit O of Status
Byte Register)

Logical OR

ch4drwl3.drw

Condition Transition Event Enable
Register Filter Registers Register Register
Figure 16 Hardware Status Register #1 Group
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Table 22 shows the Hardare Staus Register Group #1's Condition Register bit
assignments.

Table 22 Hardwar e Status Register Group #1, Condition Register Bit Assignments
Bit Binary Condition Comment
Number Weighting
15 32768 Not Used (Always 0) Defined by SCPI Version 1994.0
14 16384 Radio Interface Card Interrupt
#2 Tripped
13 8192 Radio Interface Card Interrupt
#1 Tripped
12 4096 Signaling Decoder
M easurement Results
Available
11 2048 Signaling Decoder Input Level
Too Low
10 1024 Signaling Decoder is
Measuring
9 512 Signaling Decoder is Armed
8 256 Signaling Encoder Sending If the Signaling Mode selected has two
Auxiliary Information information fields, such asthe AMPSFi | | er
and Message fields, and both fields are being
sent, thisbit will be set.
7 128 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
AMPSFi | | er and Message fields, and only
onefield isbeing sent, this bit will be set high.
Thisbit is not active if the Signaling Encoder
Mode s set to Function Generator.
6 64 Communication Register 1 = one or more of the enabled events have
Group Summary Message occurred since the last reading or clearing of the
Event Register.
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Table 22 Hardware Status Register Group #1, Condition Register Bit Assignments (Cont'd)
Bit Binary Condition Comment
Number Weighting
5 32 M easurement Limit(s) Thisbit is set high if the Measurement High
Exceeded Limit or Low Limit is exceeded.
4 16 Power-up Self Test(s) Failed
3 8 Overpower Protection Tripped
2 4 Unused in Test Set
1 2 External Mike Keyed
0 1 External Battery Voltage Low
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Accessing the Hardware Status Register #1 Group’s Registers

The following sections show the syntax and give programming examples (using
the HP BASIC programming language) for the STATus commands used to access
the Hardware Status Register #1 Group's registers.

Reading the Condition Register

Syntax
STATus: HARDwar e1: CONDi ti on?
Example

QUTPUT 714; " STAT: HARD1: COND?"
ENTER 714; Regi ster_val ue

Reading the Transition Filters

Syntax

STATus: HARDwar el: PTRansi ti on?
STATus: HARDwar el: NTRansi ti on?

Example

QUTPUT 714; " STAT: HARD1: PTR?"
ENTER 714; Regi ster_val ue

Writing the Transition Filters

Syntax

STATus: HARDwar el: PTRansi ti on <integer>
STATus: HARDwar el: NTRansi ti on <i nteger>

Example
QUTPUT 714; " STAT: HARD1: PTR 256"
Reading the Event Register

Syntax
STATus: HARDwar el: EVENt ?
Example

QUTPUT 714; " STAT: HARD1: EVEN?"
ENTER 714; Regi ster_val ue
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Clearing the Event Register

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

Reading the Enable Register

Syntax
STATus: HARDwar el1: ENABI e?
Example

QUTPUT 714; " STAT: HARD1: ENAB?"
ENTER 714; Regi ster_val ue

Writing the Enable Register
Syntax
STATus: HARDwar el: ENABI e <i nt eger >

Example
QUTPUT 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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Communicate The Communicate Status Register Group contains information about the Test
Status Register Set’'s hardware. This status group is accessed using the STATus commands. The
Group Communicate Status Register Group uses 16-bit registers and includes a

Condition Register, Transition Filters, an Event Register, an Enable Register, and
a Summary Message. Refer to tB¢atus Reporting Structure Overview" on page
187for a discussion of status registeeogtion.Figure 17 shows the structure

and STATus commands for the Communicate Status Register Group.

— STATus: COMMunicate: CONDition ?

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

2
:NTRansition ~.
<integer>

:STATus: COMMunicate: EVENt ?

?
|— :STATus: COMMunicate: ENABIe <integer>

0 -

1 -

2 -

OO: Summary Message Bit
! | s b—
(8]
8 - 'gn (to bit 6 of Hardware
o -l - Status Register Group
#1 Condition Register)
10 -
11 -
12 -
13 -
14
15 o chadrw14.drw
Condition Transition Event Enable
Register Filter Registers Register Register
Figure 17 Communicate Status Register Group
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Table 23 shows the Communicate Status Register Group’s Condition Register bit
assignments.

Table23 Communicate Status Register Group, Condition Register Bit Assignments
Bit Number Binary Condition Comment
Weighting
15 32768 Not Used (Always 0) Defined by SCPI Version 1994.0
14 16384 Unused in Test Set
13 8192 Unused in Test Set
12 4096 Unused in Test Set
11 2048 Unused in Test Set
10 1024 Unused in Test Set
9 512 Unused in Test Set
8 256 Unused in Test Set
7 128 Unused in Test Set
6 64 Unused in Test Set
5 32 Unused in Test Set
4 16 Unused in Test Set
3 8 Unused in Test Set
2 4 Unused in Test Set
1 2 Top Box TX DSP Analyzer
Communication Channel Failure
0 1 Top Box RX DSP Anayzer
Communication Channel Failure
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Accessing the Communicate Status Register Group’s Registers

The following sections show the syntax and give programming examples (using
the HP BASIC programming language) for the STATus commands used to access
the Communicate Status Register Group's registers.

Reading the Condition Register

Syntax
STATus: COVMuni cat e: CONDi ti on?

Example

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

Reading the Transition Filters

Syntax

STATus: COMMUni cat e: PTRansi tion?
STATus: COMMUni cat e: NTRansi tion?

Example

QUTPUT 714; " STAT: COM PTR?"
ENTER 714; Regi ster_val ue

Writing the Transition Filters

Syntax

STATus: COVMuni cat e: PTRansi tion <integer>
STATus: COVMuni cat e: NTRansi tion <integer>

Example

QUTPUT 714; " STAT: COMM PTR 256"
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Reading the Event Register

Syntax
STATus: COVMuni cat e: EVENt ?
Example

QUTPUT 714; " STAT: COM 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 *CL S is sent to the Test Set.

Reading the Enable Register

Syntax
STATus: COVMuni cat e: ENABI e?

Example

QUTPUT 714; " STAT: COMM ENAB?"
ENTER 714; Regi ster_val ue

Writing the Enable Register
Syntax
STATus: COVMuni cat e: ENABI e <i nt eger >

Example
QUTPUT 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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HP-1B Service Requests

The Test Set is capable of generating a “service request” when it requires the
Active Controller to take action. Service requests are generally made after the
Test Set has completed a task (such as making a measurement) or when an error
condition exists (such as an internal self-calibration has failed).

The mechanism by which the Active Controller detects these requests is the SRQ
interrupt. Interrupts allow for efficient use of system reses, because the

Active Controller may be executing a program until an SRériinpt occurs. If

SRQ interrupts are enabled in the Active Controller, the occurrence of an
interrupt can initiate a program branch to a routine which “services” the interrupt
(executes some remedial action). The operating and/or programming manuals for
each controller describe the controller's capability to set up and respond to SRQ
interrupts.

This section describes the steps necessary to properly configure the Test Set to
request service using the Service Request (SRQ) function.
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Test Set status information is maintained in eight register groups. Information in
each register group is summarized into a Summary Message. All of the Summary
Messages are, in turn, summarized into the Status Byte Register, either directly to
specific bit positionsin the Status Byte Register as shown in table 24, or
indirectly through another register group (refer to " Status Reporting” on page 187
for a detailed discussion of the register groups and status reporting).

Status Byte Register Bit Assignments

Bit Binary Assignments

Position Weighting

7 128 Operation Status Register Group Summary Message

6 64 Request Service (RQS) message when read by seria poll,
or, Master Summary Status (M SS) message when read by
STB? command

5 32 Standard Event Status Bit (ESB) Summary Message

4 16 Output Queue Message Available (MAV) Summary
Message

3 8 Questionable Data/Signal Register Group Summary
Message

2 4 Unused in Test Set

1 2 Hardware #2 Status Register Group Summary Message

0 1 Hardware #1 Status Register Group Summary Message

Bitsin the Status Byte Register can be used to generate a Service Request (SRQ)
message by enabling the associated bit in the Service Request Enable Register.
When an enabled service request condition exists, the Test Set sends the Service
Request message (SRQ) on the HP-IB bus and reportsthat it hasrequested service
by setting the Request Service (RQS) bit in the Status Byte register to the TRUE,
logic 1, state. When read by a serial poll, the RQS bit iscleared (set to logic 0) so
that the RQS message will be FALSE if the Test Set is polled again before a new
reason for requesting service has occurred.
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Service Request Service reguest enabling allows the application programmer to select which

Enable Register Summary Messages in the Status Byte Register may cause a service request. The
Service Request Enable Register, illustrated in figure 18, is an 8-bit register that
enables corresponding Summary Messages in the Status Byte Register.

- - - Summary Message Bits - - -

SRQ
f Y -a— read by Serial Poll
. YIRSy v v v v v
Service
Reque,St 7 6 |ESBIMAV] 3| 2 1 0 Status Byte Register
Generation
MSS
J ~4— read by *STB?
Y
~—®)
| Y
- 4@)
Logicalje————|——] g) Y
OR |et¢—— —i &) Y
| — |—|—1(&) Y
- | ————— | — | — | — &) Y
— T
Service Request
7 514] 3| 2] 1] 0| EnableRegister
chadrws dnw *SRE <interger>
*SRE?
Figure 18 Service Request Enable Register
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Reading the Service Request Enable Register

The Service Request Enable Register is read with the * SRE? Common
Command. The * SRE? query allows the programmer to determine the current
contents (bit pattern) of the Service Request Enable Register. The Test Set
respondsto the * SRE? query by placing the binary-weighted decimal value of the
Service Request Enable Register bit pattern into the Output Queue. The decimal
value of the bit pattern will be a positiveinteger in therange 0 to 255. The
response data is obtained by reading the Output Queue into a numeric variable,
integer or real.

Example BASIC program

10 I NTEGER Srv_rqgs_enab_rg
20 OUTPUT 714;"*SRE?"

30 ENTER 714; Srv_rqgs_enab_rg
40 PRINT Srv_rqgs_enab_rg

50 END

Exampleresponse
18
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Table25
Bit Position
Logica Value
Binary Weighting

Decimal Value

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
Request Enable Register. The Service Request Enable Register allows the
programmer to select which condition(s), as defined by bits 0-5 and 7 of the
Status Byte Register, will generate a Service Request on the HP-1B bus. The Test
Set always ignores hit 6 (binary weight 64) of the bit pattern set by the * SRE
command.

The hit pattern set by the * SRE command is determined by selecting the desired
condition(s) from the Status Byte Register, setting the value of the hit position(s)
to alogical one, setting the value of all non-selected hit 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 Hardwaret 2 Status Register
(bit position 1 in the Status Byte Register) to generate a Service Request on the
HP-IB bus, the binary-weighted decimal value of the bit pattern for the Service
Request Enable Register would be determined as shown in table 25.

Determining the Service Request Enable Register Bit Pattern

7 6 5 4 2 1 0
0 X 0 1 0

0 1 X = ignored by the Test Set

3
0

128 X 32 16 8 4 2 1 X =ignored by the Test Set
o+

O+ o+ o+ 16+ o+ 2+ 0 =18

Example

QUTPUT 714;"*SRE 18"

NOTE:

The decimal value of the bit pattern must be a positive integer in the range of 0 to
255. Sending a negative number or a number greater than 255 causes an
HP-1B Error: -222 Data out of range.

Clearing the Service Request Enable Register

The Service Reguest Enable Register is cleared by sending the * SRE Common
Command with a decimal value of zero. Clearing the Service Request Enable
Register turns off service requests.
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The following steps outline a generalized procedure for properly setting up the

Test Set to generate a Service Request (SRQ) message to the Active Controller.
This procedure does not include instructions for setting up the Active Controller

to respond to the Service Request message generated by the Test Set. Refer to the
operating and/or programming manuals for each controller for information
describing the controller’s capability to set up and respond to SRQ interrupts.

For register groups with Condition Registers and Transition Filters start at step 1.
For register groups with no Condition Register or Transition Filters start at step 5.

1. Determine which conditions, as defined by their bit positions in the Register Group
Condition Register, should cause the Summary Message to be set TRUE if they occur.

2. Determinethe polarity of the bit-state transition which will indicate that the condition
has occurred.

3. Set the Register Group Transition Filters to the correct polarity to pass the bit-state
transition to the Event Register.

4. Goto step 6.

5. Determine which conditions, as defined by their bit positions in the Register Group
Event Register, should cause the Summary Message to be set TRUE if they occur.

6. Set the correct bitsin the Register Group Enable Register to generate the Summary
Message if the condition has been latched into the Register Group Event Register.

7. 1f the Summary Messageisabit in a Register Group that is not the Status Byte Register
gotostep 1.

8. Set the correct bits in the Service Request Enable Register for all Register Group
Summary Messages selected in steps 1 through 6.
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Example BASIC Thefollowing HP BASIC program was written for an HP 9000 Series 300

Program to Set Up  Controller and an HP 8920B. The program assumes that the HP 8920B is the only

and Servicean SRQ instrument on the bus. The program sets up an interrupt from the Standard Event

Interrupt 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 HP 8920B.

10 OPTI ON BASE 1

20 COM | o_nanes/ | NTEGER | nst _addr ess, Std_event _reg, Cal i bration_reg
30 COM /1 o_nanes/ | NTEGER Har dwar el _reg, Srq_enab_reg, Status_byte, Event _reg
40 !

50 I Define HP 8920B instrunent address

60 I nst _addr ess=714

70 !

80 PRI NTER IS CRT

90 CLEAR SCREEN

100 !

110 | Reset the HP 8920B to bring it to a known state

120 QUTPUT | nst _address; " *RST"

130 !

140 I Clear the HP 8920B status reporting system

150 QUTPUT | nst _address;"*CLS"

160 !

170 | Set up the desired interrupt conditions in the HP 8920B:

180 !

190 I 1) Standard Event Status Register G oup

200 ! Event register conditions which will set the Summary Message
210 ! TRUE i f they occur:

220 ! Bit 5: Command Error deci mal value = 275 = 32
230 ! Bit 4: Execution Error deci mal value = 274 = 16
240 ! Bit 3: Device Dependent Error deci mal value = 23 = 8
250 ! Bit 2: Query Error deci mal value = 272 = 4
260 !

270 Std_event _reg=32+16+8+4

280 !

290 ! Set up the Standard Event Status Enabl e Regi ster 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 ! Condition register conditions which will set the Summary Message
360 ! TRUE i f they occur:

370 ! Bit 4: TX Auto-zero failed deci mal value = 274 = 16
380 ! Bit 3: Voltmeter Self-cal failed deci mal value = 2723 = 8
390 ! Bit 2: Counter Self-cal failed deci mal value = 272 = 4
400 ! Bit 1. Sampler Self_cal failed deci mal value = 271 = 2
410 ! Bit 0: Spec Anal Self-cal failed deci mal value = 270 = 1
420 !

430 Cal i brati on_reg=16+8+4+2+1

440 !

450 ! Set the Transition Filters to allow only positive transitions in
460 ! the assigned condition(s) to pass to the Event Register

470 !

480 QUTPUT | nst _address; " STAT: CAL: PTR'; Cal i brati on_reg
490 QUTPUT | nst _address; " STAT: CAL: NTR 0"
500 !
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! Set up the Calibration Status Register Group Enable Register to
! generate the Summary Message.
I

dﬂ'PUT I nst _address; " STAT: CAL: ENAB"; Cal i brati on_reg

I
! The Calibration Status Register Goup Sunmary Message is passed to

! the Status Byte Register through Bit 8 in the Questionabl e

! Dat a/ Si gnal Regi ster Group Condition Register. The Questi onable

! Dat a/ Si gnal Regi ster Group nust be configured to set its Summary

! Message TRUE if the Summary Message fromthe Calibration Status

! Regi ster Group is TRUE. Therefore Bit 8 (278=256) in the Questionable
! Dat a/ Si gnal Regi ster Group Enabl e Register must be set H GH

I

OUTPUT | nst _addr ess; " STAT: QUES: ENAB 256"

3) Hardware Status Register #1 G oup

Condi tion register conditions which will set the Summary Message
TRUE i f they occur:

Bit 5: Measurenent limts exceeded deci mal val ue = 275 = 32
Bit 4. Power-up Self-test failed deci mal val ue = 274 = 16
Bit 3: Overpower protection tripped decimal value = 2723 = 8

rdwarel_reg=32+16+8

Set the Transition Filters to allow only positive transitions in
the assigned condition(s) to pass to the Event Register

e atatal et

dJTPUT I nst _address; " STAT: HARD1: PTR'; Har dwarel_r eg

QUTPUT | nst _address; " STAT: HARD1: NTR 0"

!

! Set up the Hardware Status Regi ster #1 Group Enabl e Register to
! generate the Summary Message.

I

dJTPUT I nst _address; " STAT: HARD1: ENAB" ; Har dwar el _r eg

4) Set the correct Summary 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 Sunmary Message
deci nal value = 275 = 32
Bit 3 = Questionable Data/Signal Register Goup Sumary Message

deci nal value = 223 = 8
Bit 0 = Hardware Status Register #1 G oup Sunmary Message
decinal value = 270 = 1

Sr g_enab_reg=32+8+1
QUTPUT | nst _address;"*SRE"; Srqg_enab_reg

5) Set up the Active Controller to respond to an SRQ interrupt:
Cal | subprogram Check_interrupt if an SRQ condition exists on sel ect
code 7. The interrupt priority level is set to 15 (highest level).

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 HP-1B bus when the SRQ line is asserted.

NABLE INTR 7; 2

el 1 e

Start of the dummy | oop:
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1120 !
1130 LOOP
1140 DISP "I amsitting in a dumry |oop."
1150 END LOOP
I

1160 !

1170 END

1180 !

1190 Srvice_interupt: SUB Srvice_interupt
1200 !

1210  OPTI ON BASE 1

1220 COM /1 o_names/ | NTEGER | nst_address, Std_event _reg, Cali bration_reg

1230 COM /1 o_names/ | NTEGER Hardwarel _reg, Srqg_enab_reg, St at us_byte, Event _reg
1240 !

1250 !Turn off int errupts while processing the current interrupt.
1260 OFF | NTR 7
1270 !

1280 !Conduct a SERIAL POLL to read the Status Byte and cl ear the SRQ
1290 !
1300 Status_byt e=SPCOLL( | nst _addr ess)

1310 !

1320 ! Determi ne which Register Group(s) caused the interrupt. Since three
1330 I were enabled, all three nmust be checked:

1340 !

1350 I F BI T(Status_byte,5) THEN GOSUB Srvice_std_evnt

1360 I F BI T(Status_byte,3) THEN GOSUB Srvice_calib

1370 I F BI T(Status_byte, 0) THEN GOSUB Srvi ce_hardl

1380 !

1390 ! Re-enable the interrupt before | eaving the service routine

1400 !

1410 ENABLE | NTR 7; 2
1420 SUBEXI T

1430 !

1440 Srvice_std_evnt:!

1450 ! This routine would determ ne which bit(s) in the Standard Event

1460 I Status Register are TRUE, logic 1, and take appropriate action.

1470 I NOTE: Read the Event Register to clear it. |If the Event Register is
1480 I not cleared it will NOT latch another event, thereby preventing
1490 I the HP 8920B from generati ng anot her SRQ

1500 !

1510 OUTPUT | nst _address; "*ESR?"
1520 ENTER | nst _addr ess; Event _reg
1530 RETURN

1540 !

1550 Srvice_cali b:!

1560 I This routine would determ ne which bit(s) in the Calibration Status
1570 | Register Group Event Register are TRUE, logic 1, and take

1580 I appropriate action.

1590 I NOTE: Read the Event Register to clear it. |If the Event Register is
1600 I not cleared it will NOT latch another event fromthe Condition

1610 | Register, thereby preventing the HP 8920B from generating another SRQ
1620 !

1630 OUTPUT | nst _address; " STAT: CAL: EVEN?"
1640 ENTER | nst _addr ess; Event _reg

1650 RETURN

1660 !
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1670 Srvi ce_hardil:!

1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780

This routine woul d determ ne which bit(s) in the Hardware Status

Regi ster #1 G oup Event Register are TRUE, logic 1, and take

appropri ate action.

NOTE: Read the Event Register to clear it. |If the Event Register is
not cleared it will NOT |atch another event fromthe Condition

Regi ster, thereby preventing the HP 8920B from generati ng anot her SRQ

dﬂ'PUT I nst _addr ess; " STAT: HARD1: EVEN?"
ENTER | nst _address; Event _reg
RETURN

1790 SUBEND
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Instrument I nitialization

M ethods of
Initialization

This section discusses the various methods available to the programmer to
initialize the Test Set to aknown state.

With over 22 instruments utilizing greater than 25 screens containing hundreds of
fields which can be programmed through the HP-1B bus, a hard copy list of the
default condition for every field in every instrument screen would be
cumbersome. The recommended method of determining the default condition for
every field in aparticular instrument screen is to select the [PRESET] key,
display the instrument screen of interest and view the contents of the fields.

Apart from the individual instruments it isimportant, from a programmatic
perspective, to know the default conditions of the 1/O configuration of the Test
Set and how it may be affected by the various methods of initialization. Seven
screens are used to control the I/O configuration of the Test Set:

CONFIGURE screen

I/O CONFIGURE screen

PRINT CONFIGURE screen

TESTS (Main Menu) screen

TESTS (Execution Conditions) screen
TESTS ( External Devices) screen
TESTS (Printer Setup) screen

The following sections discuss how the various methods of initialization affect
these seven screens as well as the Status Reporting Structure of the Test Set.

There are six methods of initializing the Test Set:

Power On Reset

Front panel [PRESET] key

*RST |EEE 488.2 Common Command

Device Clear (DCL) HP-1B Bus Command
Selected Device Clear (SDC) HP-1B Bus Command
Interface Clear (IFC) HP-1B Bus Command

When the Test Set is initialized some fields are “restored” (put back to their
default state), some fields are “maintained” (kept at their current state or value),
and some fields are “initialized” (returned to their default value).

The following sections discuss thdegfts each of the six initialization methods
has on the Test Set.
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The Power-On Reset is accomplished by applying or cycling ac/dc power to the
Test Set.

For the CONFIGURE, PRINT CONFIGURE, TESTS (Execution Conditions),
TESTS (Printer Setup) and 1/0 CONFIGURE screens, table 26 liststhe fields
which are restored/initialized when the Test Set ac/dc power is cycled. The
restored state or initialized value is listed below the field name. Fields which are
not listed are maintained at their current value, whatever that may happen to be.
All fieldsinthe TESTS (Main Menu) screen and the TESTS (External Devices)
screen are maintained at their current state/value. The current state/value of the
maintained fields can be ascertained programmatically.

Table 26 Screen Fields Restored/I nitialized During Power-On Reset
CONFIGURE PRINT TESTS TESTS 1/0
Screen Fields CONFIGURE | (Execution Conditions) (Printer Setup) CONFIGURE
Screen Fields | Screen Fields Screen Fields
RX/TX Chntl Print Titlefield | Test output location: Test output location: Save/Recdll
Aut o/ PTT iscleared. Crt Crt I nt er nal
RF Offset Results output: Results output:
O f All Al l
(Gen)-(Anl) If Unit Under Test Falils:
0. 000000 Conti nue
Range Hold Test Procedure run mode:
Auto All Cont i nuous
Notch Coupl
None
RF Display
Freq
RF Chan Std
M5 AMPS
User Def
Base Freq
800. 000000
Chan Space
30. 0000
(Gen)-(Anl)
45. 000000
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Table 26 Screen Fields Restored/Initialized During Power-On Reset (Cont'd)

CONFIGURE PRINT TESTS TESTS I1/10
Screen Fields CONFIGURE | (Execution Conditions) (Printer Setup) CONFIGURE
Screen Fields Screen Fields Screen Fields

RF Level
Offsetf f

RF In/Out
0.0

Duplex Out
0.0

Antenna In
0.0

The Power-On Reset condition in the Test Set was specifically designed to
configure theinstruments for manual testing of an FM radio. The Power-On Reset
default display screenisthe RX TEST screen. Other operational characteristics
are also affected by the Power-On Reset as follows:

« The Power-up self-test diagnostics are performed.

« The Contents of the SAVE/RECALL registers are not affected.

« All pending operations are aborted.

* Measurement triggering is set to TRIGIMODE:SETT FULL;RETR REP

» All Enable registers are cleared: Service Request, Standard Event, Communicate,
Hardware #1, Hardware #2, Operation, Calibration and Questionable Data/Signal.

» All Negative Transition Filter registers are initialized to all zeros: Communicate,
Hardware #1, Hardware #2, Operation, Calibration and Questionable Data/Signal.

» All Positive Transition Filter registers are initialized to all ones: Communicate,
Hardware #1, Hardware #2, Operation, Calibration and Questionable Data/Signal.

* Any previously received Operation Complete command (*OPC) is cleared.

e Any previously received Operation Complete query command (*OPC?) is cleared.

» Calibration data is not affected.

e The HP-IB interface is reset (any pending Service Request is cleared.)

¢ The contents of the RAM memory are unaffected.

* The Test Set’s display screen is in the UNLOCKED state.
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The Front-panel Reset is accomplished by pressing the [PRESET] key on the
front panel of the Test Set.

For the CONFIGURE, PRINT CONFIGURE, TESTS (Execution Conditions),
TESTS (Printer Setup) and 1/0 CONFIGURE screens, table 27 liststhe fields
which arerestored/initialized when the front-panel [PRESET] key is pressed. The
restored state or initialized value is listed below the field name. Fields which are
not listed are maintained at their current value, whatever that may happen to be.
All fieldsinthe TESTS (Main Menu) screen and the TESTS (External Devices)
screen are maintained at their current state/value. The current state/value of the
maintained fields can be ascertained programmatically.

Table 27 Screen Fields Restored/I nitialized During Front Panel Reset
CONFIGURE PRINT TESTS TESTS 1/0
Screen Fields CONFIGURE (Execution Conditions) (Printer Setup) CONFIGURE
Screen Fields Screen Fields Screen Fields
RX/TX Chntl Print Titlefield | Test output location: Test output location: Save/Recall
Aut o/ PTT is cleared. Crt Crt I nt er nal
RF Offset Results output: Results output:
O f All All
(Gen)-(Anl) If Unit Under Test Fails:
0. 000000 Conti nue
Range Hold Test Procedure run mode:
Auto All Cont i nuous
Notch Coupl
None
RF Display
Freq
RF Chan Std
M5 AMPS
User Def
Base Freq
800. 000000
Chan Space
30. 0000
(Gen)-(Anl)
45. 000000

251



Instrument Initialization

Table 27 Screen Fields Restored/Initialized During Front Panel Reset (Cont’d)
CONFIGURE PRINT TESTS TESTS /0
Screen Fields CONFIGURE (Execution Conditions) (Printer Setup) CONFIGURE
Screen Fields Screen Fields Screen Fields

RF Level Offset
O f

RF In/Out
0.0

Duplex Out
0.0

Antenna In
0.0

The Front-panel Reset condition in the Test Set was specifically designed to
configure the instruments for manual testing of an FM radio. The Front-panel
Reset default display screen isthe RX TEST screen. Other operational
characteristics are also affected by the Front-panel Reset as follows:

All pending operations are aborted.

Measurement triggering is set to TRIGIMODE:SETT FULL;RETR REP.

Any previously received Operation Complete command (*OPC) is cleared.

Any previously received Operation Complete query command (*OPC?) is cleared.
The Test Set’s display screen is in the UNLOCKED state.

The Power-up self-test diagnostics are not performed.

The HP-IB interface is not reset (any pending Service Request is not cleared.)
The Contents of the SAVE/RECALL registers are not affected.

Calibration data is not affected.

All Enable registers are unaffected: Service Request, Standard Event, Communicate,
Hardware #1, Hardware #2, Operation, Calibration and Questionable Data/Signal.
All Negative Transition Filter registers are unaffected: Communicate, Hardware #1,
Hardware #2, Operation, Calibration and Questionable Data/Signal.

All Positive Transition Filter registers are unaffected: Communicate, Hardware #1,
Hardware #2, Operation, Calibration and Questionable Data/Signal.

The contents of the RAM memory are unaffected.
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*RST IEEE 488.2 The*RST Reset is accomplished by sending the *RST Common Command to the

Common Test Set through the HP-IB bus.
Command . "
For the CONFIGURE, PRINT CONFIGURE, TESTS (Execution Conditions),
TESTS (Printer Setup) and 1/0 CONFIGURE screens, table 28 lists the fields
which are restored/initialized when the *RST command is received. The restored
state or initialized valueislisted below the field name. Fields which are not listed
are maintained at their current value, whatever that may happen to be. All fieldsin
the TESTS (Main Menu) screen and the TESTS (External Devices) screen are
maintained at their current state/value. The current state/val ue of the maintained
fields can be ascertained programmatically.
Table 28 Screen Fields Restored/I nitialized During *RST Reset
CONFIGURE PRINT TESTS TESTS /0
Screen Fields CONFIGURE (Execution Conditions) (Printer Setup) CONFIGURE
Screen Fields Screen Fields Screen Fields
RX/TX Chntl Print Title field | Test output location: Test output location: Save/Recall
Aut o/ PTT iscleared Crt Crt I nt er nal
RF Offset Results output: Results output:
O f All All
(Gen)-(Anl) If Unit Under Test Fails:
0. 000000 Conti nue
Range Hold Test Procedure run
Auto All mode: Cont i nuous
Notch Coupl
None
RF Display
Freq
RF Chan Std
M5 AMPS
User Def
Base Freq
800. 000000
Chan Space
30. 0000
(Gen)-(Anl)
45. 000000
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Table 28 Screen Fields Restored/Initialized During *RST Reset (Cont'd)
CONFIGURE PRINT TESTS TESTS 1/10
Screen Fields CONFIGURE (Execution Conditions) (Printer Setup) CONFIGURE
Screen Fields Screen Fields Screen Fields

RF Level Offset
O f

RF In/Out
0.0

Duplex Out
0.0

Antenna In
0.0

The*RST Reset condition in the Test Set was specifically designed to configure
the instruments for manual testing of an FM radio. The * RST Reset default
display screenisthe RX TEST screen. Other operational characteristics are also
affected by the * RST reset as follows:

All pending operations are aborted.

Measurement triggering is set to TRIGIMODE:SETT FULL;RETR REP.

Any previously received Operation Complete command (*OPC) is cleared.

Any previously received Operation Complete query command (*OPC?) is cleared.
The Test Set’s display screen is in the UNLOCKED state.

The Power-up self-test diagnostics are not performed.

The Contents of the SAVE/RECALL registers are not affected.

Calibration data is not affected.

The HP-IB interface is not reset (any pending Service Request is not cleared).

All Enable registers are unaffected: Service Request, Standard Event, Communicate,
Hardware #1, Hardware #2, Operation, Calibration and Questionable Data/Signal.
All Negative Transition Filter registers are unaffected: Communicate, Hardware #1,
Hardware #2, Operation, Calibration and Questionable Data/Signal.

All Positive Transition Filter registers are unaffected: Communicate, Hardware #1,
Hardware #2, Operation, Calibration and Questionable Data/Signal.

The contents of the RAM memory are unaffected.

The contents of the Output Queue are unaffected.

The contents of the Error Queue are unaffected.
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DeviceClear (DCL) TheDevice Clear (DCL) Reset is accomplished by sending the DCL message to
HP-IB Bus the Test Set through the HP-1B bus.

Command The DCL command clears the Input Buffer and Output Queue, clears any

commands in process, puts the Test Set into the Operation Complete idle state,
and preparesthe Test Set to receive new commands. The DCL bus command does
not change any settings or stored data (except as noted previously), interrupt front
panel |/O, interrupt any Test Set operation in progress (except as noted
previoudly), or change the contents of the Status Byte Register (other than
clearing the MAYV bit as a consequence of clearing the Output Queue).

The DCL bus command has no effect on the /O CONFIGURE, CONFIGURE,
PRINT CONFIGURE, or TESTS (Main Menu, Execution Conditions, External
Devices, Printer Setup) screens.

Other operational characteristics are also affected by the DCL bus command as
follows:

e The Power-up self-test diagnostics are not performed.

« The HP-IB interface is not reset (any pending Service Request is not cleared)
« Measurement triggering is not affected.

» Calibration data is not affected.

« The Contents of the SAVE/RECALL registers are not affected.

« All Enable registers are unaffected: Service Request, Standard Event, Hardware #1,
Hardware #2, Operation, Calibration and Questionable Data/Signal.

« All Negative Transition Filter registers are unaffected: Hardware #1, Hardware #2,
Operation, Calibration and Questionable Data/Signal.

« All Positive Transition Filter registers are unaffected: Hardware #1, Hardware #2,
Operation, Calibration and Questionable Data/Signal.

e The contents of the RAM memory are unaffected.
« The contents of the Error Queue are unaffected.

* The state of the Test Set’s display screen is unaffected.

255



Instrument Initialization

Selected Device The Selected Device Clear (SDC) Reset is accomplished by sending the SDC

Clear (SDC) HP-IB messageto the Test Set through HP-I1B. The Test Set responds to the Selected

Bus Command Device Clear (SDC) and the Device Clear (DCL) bus commands equally. Refer to
the "Device Clear (DCL) HP-1B Bus Command" on page 255 for a description of
the effects of the SDC Reset.

Interface Clear The Interface Clear (IFC) Reset is accomplished by having the Active Controller
(IFC) HP-IB Bus  send the ABORT message to the HP-1B bus (ABORT message = |FC bus control
Command line TRUE for 100 ps).

The IFC bus command unconditionally terminates all HP-IB bus activity and the
Test Set is unaddressed.

The I FC bus command has no effect on the /O CONFIGURE, CONFIGURE,
PRINT CONFIGURE, or TESTS (Main Menu, Execution Conditions, External
Devices, Printer Setup) screens.

Other operational characteristics are also affected by the IFC bus command as
follows:

e The Power-up self-test diagnostics are not performed.

« The HP-IB interface is not reset (any pending Service Request is not cleared).
« The Contents of the SAVE/RECALL registers are not affected.

« Measurement triggering is not affected.

» Calibration data is not affected .

« All Enable registers are unaffected: Service Request, Standard Event, Hardware #1,
Hardware #2, Operation, Calibration and Questionable Data/Signal.

« All Negative Transition Filter registers are unaffected: Hardware #1, Hardware #2,
Operation, Calibration and Questionable Data/Signa.l

« All Positive Transition Filter registers are unaffected: Hardware #1, Hardware #2,
Operation, Calibration and Questionable Data/Signal.

« The contents of the RAM memory are unaffected.
« The contents of the Error Queue are unaffected.
* The contents of the Output Queue are unaffected.

« The state of the Test Set display screen is not affected
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Communications on the HP-I1B bus are accomplished according to a precisely
defined set of rules (IEEE 488.1 and 488.2 Standards). Communication (data
transfer) is accomplished by designating one device to be atalker (source of data
or commands) and designating one or more devices to be listeners (receivers of
data or commands). The device on the bus responsible for designating talkers and
listenersisthe Controller.

The structure of the HP-1B bus allows for more than one Controller to be
connected to the bus at the same time. As a means of ensuring that orderly
communications can be established on power-up or when communications have
failed, the rules state that only one Controller can unconditionally demand control
of the bus (through the IFC line). This controller isreferred to as the System
Controller. There can be only one System Controller connected to the bus at any
time.

As ameans of ensuring orderly communications in environments where more
than one controller is connected to the bus, the rules state that only one Controller
can be actively addressing talkers and listeners at any given time. Thisdeviceis
referred to as the Active Controller. The System Controller isthe default Active
Controller on power-up or after 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 is referred to as Passing Control. The
Active Controller must first address the prospective new Active Controller to
Talk, after which it sends the Take Control Talker (TCT) message across the bus.
If the other Controller accepts the message it assumes 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 capahility 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).
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Capability is
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To configure the Test Set as a System Controller, select the /O CONFIGURE
screen, position the cursor to the Mode field using the Cursor Control knab,
highlight the Mode field by pushing the Rotary Knob, select Cont r ol from the
Choi ces menu. As a conseguence 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 busit 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
have failed (only the System Controller can unconditionally demand control of
the bus and reset it to a known state using the IFC line)

Ensure that only one Controller connected to the busis configured as the System
Controller or bus conflictswill occur.

The Test Set must be the Active Controller on the bus under the following
conditions:

1. whenever the Test Set needsto control any device connected to the HP-1B bus, such as
an external disk drive, an external printer, or an external instrument

2. whenever a screen imageis printed to an external HP-1B printer

3. Whenever an instrument configuration is saved or recalled from an external HP-1B disk
drive

4. whenever running any HP 11807 Radio Test Software package which uses an external
HP-1B device such as a disk drive, aprinter, or an instrument

5. whenever running any IBASIC program which uses an external HP-1B device such as
adisk drive, a printer, or an instrument
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Passing Control to
the 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 |anguage/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 isready to give up active control of the bus. The
command is followed by a number which contains the bus address of the device
that should become the next active controller. The number must round to an
integer in the range 0 to 30 decimal. The command may be followed by two
numbers. The first will be used as the primary address, the second as the
secondary address of the next active controller.
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The Test Set has two methods of passing control back to another controller: 1)
automatically and 2) using the IBASIC PASS CONTROL command from an
IBASIC program. The two methods are described in the following sections.

Passing Control Back Automatically

The Test Set will automatically pass control back to the controller whose address
was specified in the *PCB Common Command or to a default address of O
(decimal) if no * PCB command was received. Control will automatically be
passed under the following conditions:

Test Set isthe Active Controller and an IBASIC Program is Running
e The IBASIC program running in the Test Set is PAUSED.

« The IBASIC program running in the Test Set finishes executing.

e An IBASIC RESET occurs while the IBASIC program is running.

« Control is passed back immediately if the System Controller executes a bus reset

(IFC).
Test Set isthe Active Controller and no IBASIC Program is Running

» Control will be passed back within 10 seconds of receiving bus control if no

controller commands are executed (such as printing a screen image to an HP-IB
printer or saving/recalling an instrument configuration from an HP-IB disk drive).

« Control is passed back immediately if the System Controller executes a bus reset

(IFC).

« Control is passed back at the completion of a controller command (such as printing
a screen image to an HP-IB printer or saving/recalling an instrument configuration

from an HP-IB disk drive).

Passing Control Back Using IBASIC PASS CONTROL Command

The Test Set will pass control back to another Controller when the IBASIC PASS
CONTROL command isissued while an IBASIC program isrunning 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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Requesting Control
using IBASIC

Pass Control
Examples

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.

The following examples illustrate how pass control could be implemented in two
of the common Test Set operating configurations:

1. Test Set controlled by an external controller, and

2. Test Set running an IBASIC program with an external Controller connected to HP-1B
bus.

Passing Control Whilethe Test Set is Controlled by an External Controller

This example illustrates passing control between the Test Set and an external
controller while the Test Set is being controlled by the external controller. In this
mode the Test Set is NOT configured as the System Controller. Generally
speaking, in this mode of operation the Test Set is considered just another device
on the HP-IB bus and its Controller capabilities are not used. However, it may be
desirable, under certain conditions, to print a Test Set screen to the HP-IB printer
for documentation or program debugging purposes. With manual intervention it is
possible to have the Active Controller pass control to the Test Set, have the
operator select and print the desired screen, and then pass control back to the
formerly Active Controller. The following steps outline a procedure for
accomplishing this task. The example is based upon having an HP 9000 Series
300 Workstation as the external controller connected to the Test Set through the
HP-I1B bus. Further, it assumes that the HP-IB interface in the HP 9000 Controller
is set to the default select code of 7 and address of 21.

1. If aprogram is running on the HP 9000 Workstation, PAUSE the program.

2. Putthe Test Set in local mode (pressthe [LOCAL] key on the front panel).

3. Configure the Test Set to print to the HP-1B printer using the PRINT CONFIGURE
screen.
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Configure the Test Set to display the screen to be printed.
From the keyboard of the HP 9000 Workstation type in and execute the following
command:

QUTPUT 714;"*PCB 21"

This command tellsthe Test Set the address of the Controller to pass control back to.

From the keyboard of the HP 9000 Workstation type in and execute the following
command:
PASS CONTROL 714

This command passes control to the Test Set.

Put the Test Set in local mode (pressthe [LOCAL] key on the front panel).

Press [SHIFT], then [TESTS] on the front panel of the Test Set to print the screen.
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 isrunning 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 HP-1B bus.
Further, it is based on the assumption that the HP-IB interface in the HP 9000
Controller is set to the default select code of 7 and address of 21. In this example,
the Test Set isNOT configured asthe System Controller. This exampleillustrates
the situation where the External Controller would perform the functions listed
below.

1. Sendscommandsto the Test Set to cause aprogram to be loaded off of aMemory Card
which is in the Test Set's front panel Memory Card slot.

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

3. Passes control to the Test Set and then does other work while the Test Set is making
measurements.

When the Test Set is finished making measurements and has data available for the
External Controller, it passes control back to the External Controller.

4. The External Controller then requests the data from the Test Set.
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Thefollowing program would run in the External Controller:

10

20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300

COM / Hpi b_names/ | NTEGER | nt ernal _hpi b, I nst _address, Cntrl _state
COM /Cntrl _nanes/ Ext _cntrl _addrs,Int_cntrl _addrs

COM / I o_nanes/ | NTEGER Printer_addrs, Pwr_supl y_addrs

COM /1 0_val ues/ REAL Meas_power, Prog_st at e$[ 80], Prog_nanme$[ 50]
COM / Reg_val s/ | NTEGER St atus_byte, Stdevnt _reg_val

]

I nt er nal _hpi b=7

Ext _cntrl _addrs=14

Int_cntrl_addrs=21

Printer _addrs=1

Pw _supl y_addrs=26

I nst _addr ess=(1 nt ernal _hpi b*100) +Ext _cntrl| _addrs
Prog_nane$="PASCTLEX: | NTERNAL, 4"

]

PRI NTER | S CRT
|

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

I The interrupt is generated by the Request Control bit in the Test Set
ON INTR I nternal _hpi b CALL Pass_contr ol

ENABLE | NTR I nt ernal _hpi b; 2

]

| Bri ng Test Set to known state.
QUTPUT | nst _address; "*RST"
]

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

QUTPUT | nst _address; "*ESE 2"

QUTPUT | nst _address; "*SRE 32"

!

! Load the desired programinto the Test Set from Menory Card

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

310
320
330
340
350
360
370
380
390
400
410
420
430
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_hpib,3;Cntrl_state

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

REPEAT

STATUS Internal_hpib,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
!
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580 COM / Hpi b_nanes/ | NTEGER | nternal _hpi b, I nst_address, Cntrl _state
590 COM /Cntrl _names/ Ext _cntrl _addrs,Int _cntrl _addrs

600 COM /1 o_names/ | NTEGER Printer_addrs, Pwr_supl y_addrs

610 COM /1 o_val ues/ REAL Meas_power, Prog_st at e$[ 80] , Prog_nane$[ 50]
620 COM / Reg_val s/ I NTEGER St at us_byt e, St devnt _reg_val

630 !

640 OFF I NTR Internal _hpib

650 Status_byt e=SPOLL( | nst _addr ess)

660 I F NOT BI T(Status_byte,5) THEN

670 PRI NT "SRQ for unknown reason. Status Byte = ";Status_byte
680 STOP

690 END | F

700 !

710 I Tell Test Set where to pass control back to

720 OUTPUT I nst_address;"*PCB"; I nt_cntrl _addrs

730 !

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

760 !

770 PASS CONTROL | nst_address

780 !

790 ENABLE | NTR | nt ernal _hpi b; 2

800 !

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

10 COM / Hpi b_nanes/ | NTEGER | nternal _hpib, External _hpib
20 COM /Cntrl _nanmes/ Ext _cntrl _addrs,Int_cntrl_addrs

30 COM /1 o_names/ | NTEGER Printer_addrs, Pw _suply_addrs
40 COM /1 o_val ues/ REAL Meas_power

50 !

60 I nt er nal _hpi b=800

70 Ext er nal _hpi b=700

80 Ext _cntrl _addrs=21

90 Int_cntrl_addrs=14

100 Printer_addrs=1

110 Pwr _supl y_addr s=26

120 !

130 QUTPUT | nt er nal _hpi b; "*RST"

140 CLEAR SCREEN

150 PRI NTER IS CRT

160 !

170 EXECUTE (" REQUEST_CONTROL")

180 !

190 Try_again: !

200 ON ERROR GOTO Not _actve cntrl

210 DI SP "WAI TI NG TO GET CONTROL"

220 QUTPUT External _hpib;"" !'1f QUTPUT successful then Active Controller
230 I'lf OUTPUT not successful then not Active Controller
240 DI SP " TEST SET NOW ACTI VE CONTROLLER. "

250 CALL Start_program

260 !

270 Pass_back: !

280 DI SP " PASSI NG CONTROL BACK"

290 IControl is passed back automatically when the program stops
300 IControl is passed back to address specified by *PCB comand
310 DI SP " PROGRAM FI NI SHED"

320 STOP

330 !

340 Not actve cntrl: !

350 OFF ERROR

360 DI SP " CHECKI NG FOR ERRCR'

370 | F ERRN=173 THEN

380 GOTO Try_again

390 ELSE

400 PRI NT "ERROR ="; ERRN

410 STOP

420 END | F

430 !

440 END

450 !

460 SUB Start_program

470 !

480 COM / Hpi b_nanes/ | NTEGER | nternal _hpib, External _hpib
490 COM /Cntrl _nanmes/ Ext _cntrl _addrs,Int_cntrl_addrs
500 COM /| o_names/ | NTEGER Printer_addrs, Pw _suply_addrs
510 COM /1 o_val ues/ REAL Meas_power

520 !

530 PRI NT " SETTI NG PONER SUPPLY"

540 QUTPUT Ext er nal _hpi b+Pwr _suply_addrs; "I MAX 8; | SET 5"
550 QUTPUT Ext er nal _hpi b+Pw _supl y_addrs; " VMAX 15; VSET 13. 2"
560 !
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570
580
590
600
610
620
630
640
650
660
670

PRI NT "SETTI NG UP | NTERNAL | NSTRUVENTS"

QUTPUT | nt er nal _hpi b; "RFG FREQ 850. 030 MHz; AMPL -40 dBnft
QUTPUT | nt er nal _hpi b; "AFGL: FREQ 3 KHZ; DEST ' FM ; FM 3 KHZ"
QUTPUT | nt er nal _hpi b; " DI SP TX; MEAS: RFR: PONP"

ENTER | nt er nal _hpi b; Meas_power

QUTPUT Ext er nal _hpi b+Printer_addrs; " Measured power = "; Meas_power
!

QUTPUT Ext er nal _hpi b+Pwr _supl y_addrs; " VSET 0"
!

SUBEND
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This chapter contains information about using the mass storage devices available
inthe Test Set for storing and retrieving program and data files. Access to the

mass storage devices in the Test Set was designed primarily for the built-in

IBASIC Controller. The Test Set’'s mass storage devices are not directly
accessible by an external controller. The programming examples used in this
chapter apply only to the Test Set’s built-in IBASIC Controller.
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NOTE:

NOTE:

Indirect access to the Test Set’s mass storage devices is available through the
PROGram:EXECute command. Refer to Swndard Commands for

Programmable Instruments (SCPI) for generic information on the
PROGram:EXECute command.

The IBASIC programming examples are provided to assist the programmer in
understanding the use of the Test Set's mass storage devices. They are not
intended to be a comprehensive description of the IBASIC mass storage
commands and procedures. For detailed information on IBASIC commands, refer
to theHP Instrument BASIC User's Handbook
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Default File System

HP 8920A and
HP 8921A Default
File System

HP 8920B Default
File System

NOTE:

NOTE:

The HP 8920A’s and HP 8921A’s default file system is the Logical Interchange
Format (LIF) System. The LIF file system is used by Hewlett-Packard BASIC on
the HP 9000 Series 200/300 Workstations. '&#f File Naming Conventions"

on page 282or further information on the LIF file system. This implies that the

HP 8920A and HP 8921A expect a LIF formatted media feratons as shown

in table 29 on page 27Zhe Test Set's file system supports both LIF and DOS.

The media format (DOS or LIF) is determined automatically by the Test Set's file
system when the mass storage device is first accessed and the appropriate format
is used from then on for mass storage operations.

The HP 8920B'’s default file system is the Microsoft Disk Operating System
(DOS). The DOS file system is used on IBM compatible personal computers. See
"DOS File Naming Conventions" on page #82further information on the DOS

file system. This implies that the HP 8920B expects a DOS formatted media for
operations as shown table 29 on page 27¥ a LIF formatted media is used for

the activities outlined itable 29erroneous operation will result, with the

exception of IBASIC mass storage operations. 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, Externa Hard Disk Drive, or 3.5-inch floppy) formatted
using the default conditions of the INITIALIZE command will bethe LI1F format
and will be unusable in the HP 8920B, except for IBASIC mass storage
operations. Refer to "Initializing Mediafor DOS or LIF File System" on page 288
for information on formatting media for the DOS file system.

The IBASIC WILDCARDS command defaults to WILDCARDS OFF. To use
DOSwildcardswhilein IBASIC executethe WILDCARDS DOS command upon
entering the IBASIC environment.
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Table29 Test Set Default File System
Activity Default File System
HP 8920A HP 8920B
Manual front-panel operations LIF DOS
a. SAVE/RECALL register access
b. TESTS Subsystem file access
c. Signaling Decoder NMT file access
IBASIC mass storage operations LIF is default, DOSisalso LIF LIF
supported
HP-1B commands for LIF DOS
a. SAVE/RECALL register access
b. TESTS Subsystem file access
c. Signaling Decoder NMT file access
TESTS Subsystem LIF DOS

a. Procedurefiles
b. Library files
c. Codefiles
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M ass Stor age Device Overview

NOTE:

Asshown in figure 19 on page 274, the Test Set has both internal and external
mass storage devices. There arefive types of mass storage devicesin the Test Set:

e On-board random-access memory disk (RAM disk) located on the Test Set’s internal
memory board

e On-board read-only memory disk (ROM disk) located on the Test Set’s internal
memory board

« External disk drives connected to the Test Set’s external HP-IB

« Internal static random access memory (SRAM) cards which are inserted into the Test
Set'’s front-panel Memory Card slot

« Internal read-only memory (ROM) cards (also called One-Time Programmable or OTP
cards) which are inserted into the Test Set'’s front-panel Memory Card slot

The hardware for reading-from and writing-to memory cards is located internal to
the Test Set. Therefore, the static random access memory (SRAM) cards and the
read only memory (ROM) cards are considered internal to the Test Set even
thought the physical media must be inserted into the Test Set’s front-panel
Memory Card slot.
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Programs and data can be retrieved from any of these mass storage devices.
Programs and data can only be stored to RAM disk, external disk, or SRAM card
mass storage devices. The IBASIC file system supports both the LIF
(Hewlett-Packard's Logical Interchange Format) file system and the MS-DOS
(Microsoft Disk Operating System) file system.

The following paragraphs provide an overview of the five types of mass storage
devices.

Table 30 RAM Disk Mass Storage Overview
Mass Mass Storage | Physical Location Mass Storage Volume Media Supported
Storage Type Specifier Type File
Name 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

« 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_MNG (HP 8920A) or
RAM_MANAGER (HP 8920B) utility program (ROM Disk)

e Unit 1 can be overwritten by the COPY_PL utility program (ROM Disk)
e Units 2 and 3 are not overwritten by any ROM Disk utility program
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Table 31 ROM Disk M ass Storage Overview
Mass Mass Storage Physical Mass Storage Media | Supported File
Storage Type Location Volume Specifier Type System(s)
Name
ROM Disk Read-only Test Set "MEMORY,0,4" N/A LIF (HP 8920A)
memory internal DOS (HP 8920B)
memory 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
Table 32 External Disk M ass Storage Overview
Mass Mass Physical Mass Storage Volume Media Type Supported
Storage | Storage Location Specifier File
Name Type System(s)
External | HP-IB Hard | Connected to "L TXx,n" Hard disk = NA | LIF, DOS
Disk disk drive Test Set's xx = device address (0-30)| Floppy disk
HP-IB external HP-IB | n = unit number (range 3.5-in DS Disk
Floppy disk device dependent)
drive

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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Table 33 SRAM Card Mass Storage Overview
Mass Mass Storage Type Physical Mass Storage Media Type Supported
Storage Location Volume File
Name Specifier System(s)
SRAM Static Random-Access| Plugs into ":INTERNAL,4" HP 8920A, LIF, DOS
Memory Memory Card Memory EPSON SRAM
Card Card slot on Memory Card
front panel
of Test Set HP 8920B,
PCMCIA Type 1
or
Type 2 SRAM
Memory Card
Typical Uses

e Semi-permanent program and data storage

* Semi-permanent Save/Recall register storage

Comments

e Low capacity

« Contents retained by on-card lithium battery

« Contents lost if on-card battery removed while card not in Test Set Memory Card slot

« Recommended as primary mass storage device for program and data storage

Table 34 ROM Card Mass Storage Overview
Mass Mass Physical Mass Storage Media Type Supported
Storage Storage Location Volume File
Name Type Specifier System(s)
ROM or Read-only Plugs into ":INTERNAL,4" HP 8920A, HP 8920A,
OTP Memory Memory Card EPSON ROM LIF
Memory Card slot on front Memory Card HP 8920B,
Card panel of Test DOS
Set HP 8920B,

PCMCIA Type 1

or

Type 2 SRAM

Memory Card
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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 M ass Storage L ocations

Built-in IBASIC
Controller

Save/Recall
Registers

The default mass storage location for the built-in IBASIC Controller is the front
panel memory card dot (mass storage volume specifier ":INTERNAL,4") after
any of the following conditions:

s power-up
 initializing RAM with the SERVICE screen®AM 1| 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 |S command.

The default mass storage location for the Save/Recall registers is the front-panel
memory card slot (mass storage volume specifier ":INTERNAL ,4") after any of
the following conditions;

s power-up

 initializing RAM with the SERVICE screen®AM 1| ni ti al i ze function
e resetting the Test Set using the front-panel [PRESET] key

* resetting the Test Set using the *RST HP-IB Common Command

The mass storage location for Save/Recall registers can be changed using the
Save/ Recal | fieldinthe /O CONFIGURE screen. The default mass storage
volume specifiers for the Save/Recall register mass storage locations are as
follows:

« Internal selection - N/A (registers saved to allocated RAM space)
« Card selection (not changeable) - ":INTERNAL,4"
¢ RAM selection (not changeable) - :MEMORY,0,0"

« Disk selection - th&xt er nal Di sk Speci fi cati on field in the TESTS
(External Devices) screen.
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External Disk Drive The default mass storage volume specifier for the external disk drive is set using

TESTS Subsystem

Selecting the Mass
Storage L ocation

the Ext ernal Di sk Specificati on fieldinthe TESTS (Externa Devices)
screen.

The default mass storage location for the TESTS Subsystem is set using the

Sel ect Procedure Location: field onthe TESTS (Main Menu) screen. The
default mass storage volume specifiers for the TESTS Subsystem mass storage
locations are as follows:

« Internal selection - N/A (registers saved to allocated RAM space)
« Card selection (not changeable) - ":INTERNAL,4"
* RAM selection (not changeable) - :MEMORY,0,0"

« Disk selection - th&xt er nal Di sk Speci fi cati on field in the TESTS
(External Devices) screen.

The IBASIC mass storage location is selected using the IBASIC Mass Storage |'s
command. The mass storage volume specifier for the desired mass storage
location is appended to the M ass Storage |s command. Refer to the HP Instrument
BASIC User's Handbodlor further information regarding the Mass Storage |s
command.

For example, to change the default mass storage location to RAM Disk unit 2,
execute the following command:

Mass Storage Is":MEMORY,0,2"

The Mass Storage |s command is keyboard and program executable; however,
any changes made are lost when the Test Set isturned off or when the SERVICE
screen’RAM | 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 8ed ect Procedure Locati on: and
Sel ect Procedure Fil enane: fields.

Only procedure files shipped with HP 11807 software or procedure files created using

the TESTS (Save/Delete Procedure) screen of the TESTS Subsystem can be accessed
using these fields. When created, procedure file names are prefixed with a lower case
p (PFM_TEST) on the HP 8920A or with.BRC file extension (FM_TEST.PRC) on

the HP 8920B.

A correspondingode file - prefixed with a lower case(cFM_TEST) on the

HP 8920A, or with aPGM (FM_TEST.PGM) on the HP 8920B - must reside on the
same media for the procedure to work. Refer to the TESTS screen description in the
User’s Guide for further information on the TESTS Subsystem.

The TESTS (Save/Delete Procedure) screen usinfehect Procedure
Location: andEnter Procedure Fil enane: fields.

This screen is used to create “procedure” files. When created, procedure file names
are prefixed with a lower cage(pFM_TEST) on the HP 8920A or with.BRC file
extension (FM_TEST.PRC) on the HP 8920B.

The Signaling Decoder screen in NMT mode.

Only user-written NMT tests can be accessed from this screen. NMT test files must be
saved with a lower caseprefix (nNMT_1) on the HP 8920A or.BIMT file extension
(NMT_1.NMT) on the HP 8920B.

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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DOS and LIF File System Considerations

File Naming
Conventions

NOTE:

Program and data files can be stored and retrieved from IBASIC using either the
DOS or LIF file system. The mediaformat (DOS or LIF) is determined
automatically by the IBASIC file system when the mass storage device isfirst
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 unigque to the Test Set. Unexpected file operation
can occur if proper consideration is not given to the 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 names which
are case sensitive. The LIF file system preserves the use of uppercase and
lowercase characters for file storage and retrieval. For example, the file names
Filel, FILEL, filel and FiLel could represent different files. LIF files cannot start
with aspace, and any file name longer than 10 charactersis considered an error.

The Test Set's file system does not support the HFS (hierarchical file system) used
with HP BASIC. Therefore, no directory path information can be used during
mass storage operations with LIF files.

DOS File Naming Conventions

The DOSfile 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 up to 3
characters. The file name is separated from the extension (if it exists) with a
period (.). DOS file names are case independent. The characters are stored as
upper case ASCII in the DOS directory but the files may be referenced without
regard to case. The DOS file system always converts any lowercase characters to
uppercase when files are stored. For example, the file names Filel , FILEL, filel
and FiLel all represent the single DOSfile FILEL .

The period (.) may appear in the name but only to separate the file name from the
extension. The period is not considered part of the file name itself. If the name
portion of a DOS file name is longer than 8 characters, it is truncated to 8
characters and no error is generated. Similarly, if the extension islonger than 3
characters, it istruncated to 3 characters and no error is given.
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Chapter 5, Memory Cards/Mass Storage
DOS and LIF File System Considerations

HP 8920A
The HP 8920A TESTS Subsystem uses the following file naming conventions:;

* Thec prefix is used to indicate a code file and is automatically prefixed onto the file
name when the program code file is stored for use by the TESTS susbsystem.

» Thep prefix is used to indicate a procedure file and is prefixed onto the file name when
the file is stored by the TESTS Subsystem

» Thel prefix is used to indicate a library file and is prefixed onto the file name when the
file is created by the Program Development System for use with the TESTS Subsystem

The HP 8920A Save/Recall register subsystem uses the following file naming
convention:

» The_ prefix is used to indicate a stored Save/Recall register file and is prefixed onto
the file name when the file is created

The HP 8920A Signaling Decoder in NMT mode uses the following file naming
convention:

« Then prefix is used to indicate a stored NMT file and is prefixed onto the file name
when the file is created

HP 8920B

The HP 8920B 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 Susbsystem.

* 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

e 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 HP 8920B Save/Recall register subsystem uses the following file naming
convention:

» The.SAVextension is used to indicate a stored Save/Recall register file and is appended
onto the file name when the file is created

The HP 8920B 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
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Test Set File Entry
Field Width

HP 8920A

The TESTS Subsystem and the Save/Recall register subsystem have fields into

which the operator enters a file name. These fields are used by the operator to

enter the name of afile to be stored or loaded. The files accessed by these fields

have a one-character prefix of ¢, p, |, or _. The width of these fieldsis 9

characters. The prefix character + 9 characters = 10 characters, which conformsto

the LIF file system’s naming convention. Consequently these fields will hold a
file name which is longer than the 8 characters allowed by the DOS file system.

HP 8920B

The TESTS Subsystem and the Save/Recall register subsystem have fields into
which the operator enters a file name. These fields are used by the operator to
enter the name of a file to be stored or loaded. The width of these fields is 8
characters and was chosen to support the DOS file naming convention of 8
characters. Consequently these fields matihold a 10-character file name which

is allowed in the LIF file system.
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DOS and LIF File System Considerations

HP 8920A

Unexpected file operation can occur if proper consideration is not given to the
different file system naming conventions and the HP 8920A 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.

Trying to store a file to a LIF formatted media with a DOS file name that contains an
extension will generatERROR 53 | nproper fil e nane.

On a DOS formatted disk, any file beginning with the letter c (upper or lower case ) is
considered a TESTS Subsystem code file. On a LIF formatted disk any file beginning
with a lower case c is considered a TESTS Subsystem code file. If the TESTS
Subsystem attempts to retrieve a file which is not a code file, the following error will
be generateEr ror reading code file. Check file and nedi a.

On a DOS formatted disk, any file beginning with the letter p (upper or lower case ) is
considered a TESTS Subsystem procedure file. On a LIF formatted disk, any file
beginning with a lower case p is considered a TESTS Subsystem procedure file. If the
TESTS Subsystem attempts to retrieve a file which is not a procedure file, the
following error will be generatedEr r or readi ng procedure file. Check

file and nedi a.

On a DOS formatted disk, any file beginning with the letter | (upper or lower case ) is
considered a TESTS Subsystem library file. On a LIF formatted disk, any file
beginning with a lower case | is considered a TESTS Subsystem library file. If the
TESTS Subsystem attempts to retrieve a file which is not a library file, the following
error will be generated®&rror reading library file. Check file and

medi a.

When reading files from mass storage to either the TESTS Subsystem (procedure,
code, or library files) or the Save/Recall register Subsystem, the Test Set interprets the
“.” (period) as a delimiter and ignores any following characters. If TESTS Subsystem
or Save/Recall register subsystem files are stored to a DOS formatted media using file
extensions, the extensions will be stripped off by the Test Set before displaying the file

in the file list.

When reading files from mass storage to either the TESTS Subsystem (procedure,
code, or library files) or the Save/Recall register subsystem, the Test Set strips the
prefix character (c, p, I, _) off the file name before displaying the file in the file list.

When storing files to mass storage from either the TESTS Subsystem (procedure, code,
or library files) or the Save/Recall register subsystem, the Test Set puts the prefix
character (c, p, I, _) onto the file name, making the file name 1 character longer than
that displayed in the file name entry field. If the file is being stored to a DOS formatted
media (8-character file name) and the file name specified in the file name entry field is
8 characters (ABCDEFGH) the last character will be silently truncated when the file is
stored (PABCDEFG).
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When copying LIF named files to a DOS formatted media, the file name is silently
truncated to 8 characters since DOS only allows 8-character file names. This could
result inERROR 54 Duplicate File Nane.

When storing or deleting files to a DOS formatted media, the file name is silently
truncated to 8 characters since DOS only allows 8-character file names. This could
result iNnERROR 54 Duplicate File Nane.

HP 8920B

Unexpected file operation can occur if proper consideration is not given to the
different file system naming conventions and the HP 8920B 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 tH&GM 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 generatdgt:r or readi ng code file.

Check file and nedi a.

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 readi ng

procedure file. Check file and nedi a.

On a DOS formatted disk, any file with thdB 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 generatderr or readi ng |ibrary

file. Check file and nedia.

When copying LIF named files to a DOS formatted media, the file name is silently
truncated to 8 characters since DOS only allows 8-character file names. This could
result inERROR 54 Duplicate File Nane.

When storing or deleting files to a DOS formatted media, the file name is silently
truncated to 8 characters since DOS only allows 8-character file names. This could
result inERROR 54 Duplicate File Nane.
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File Naming HP 8920A

Recommendations If switching between mediatypes (DOS and LIF) or operating exclusively in

DOS the following naming conventions are recommended.

« Ensure that only TESTS Subsystem procedure files begin with the letter p (upper or
lower case).

« Ensure that only TESTS Subsystem library files begin with the letter | (upper or lower
case).

« Ensure that only TESTS Subsystem code files begin with the letter ¢ (upper or lower
case).

« Ensure that only user-written NMT test files begin with the letter n (upper or lower
case).

« Avoid using DOS file extensions.

» If possible, only use file names of 7 characters or less for Save/Recall registers or
TESTS Subsystem files (prefix character + 7 characters = 8-character DOS file name
limit). This will avoid silent truncation of file names which leads to many of the
problems discussed und#totential File Name Conflicts” on page 285

HP 8920B

If switching between mediatypes (DOS and LIF) or operating exclusively in
DOS the following naming conventions are recommended.

e Ensure that only TESTS Subsystem procedure files use the .PRC file extension.
e 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 Media  TheINITIALIZE command is used to initiaize a media (external hard disk,

for DOSor LIF File external 3.5-inch floppy disk, Epson SRAM Card, PCMCIA SRAM Card and

System RAM DisKk) for use with the DOS or LIF file system. The DOS or LIF file system
is specified with the parameter. LIF is the defaullt.

For example, to initialize aPCMCIA SRAM card for the DOS file system on an
HP 8920B, perform the following steps:

1

Put the PCMCIA SRAM card into the Test Set’s front-panel Memory Card
slot.

Display the TESTS (IBASIC Controller) screen.

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 Handbofak further information
regarding the INITIALIZE command.

Test Set File Types The Test Set file system supports the following file types:

1.

ASCII - files containing ASCII characters
BDAT - files containing binary data

DIR - DOS subdirectory

DOS -

SAVEd! or STOREd code file (HP 8920A)
SAVEd code file (HP 8920B)

HP-UX - STOREd code file (HP 8920A only)
IBPRG - STOREd code file (HP 8920B only)

Se€'Storing Code Files" on page 28% information about the difference between

SAVE and STORE.
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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 filereated verses the media formadiglined intable 35

Table 35 Stored Program Code File Types
DOS Formatted Media LIF Formatted Media
HP 8920A HP 8920B HP 8920A HP 8920B
SAVE DOS DOS ASCII ASCII
STORE DOS IBPRG HP-UX 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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TESTS Subsystem
DOSFile
Restrictions

HP 8920A

The HP 8920A Test Set uses IBASIC revision 1.0. The IBASIC 1.0 file system

cannot distinguish between DOS files that have been “saved” and those that were
“stored.” As shown irtable 35 on page 28%$AVE and STORE both produce a

file type DOS. This can result in undesired operation when trying to run a Test
procedure from the TESTS (Main Menu) screen.

The process for running a Test Procedure is described below. The potential
problem is described in step 3.

1. Theprocedurefilelocation is selected using the Sel ect Pr ocedure
Locati on: field.

2. Thedesired procedurefileis selected using the Sel ect Procedure Fil enane:
field. When the procedurefileis selected, the Test Set loads the specified procedurefile
into memory. One of the pieces of information in the procedurefile is the name of the
code file used with that procedure.

3. The[ Run Test] softkeyisselected. Whenthe[ Run Test ] softkey isselected the
Test Set attemptsto load the codefileinto memory. If the code fileislocated onaDOS
formatted mediathe Test Set will attempt to GET thefile (the Test Set assumesthefile
was stored using the SAV E command). If the code filewas stored to the DOS formatted
media using the STORE command an ERROR 58 | nproper file typeis
generated.

If anERROR 58 | nproper file type is generated the code fileust be
loaded into memory and then stored back to mass storage using the SAVE
command as follows:

1. Accessthe TESTS (IBASIC Controller) screen and LOAD the code file into
the Test Set.

2. Deletethe stored code file from the mass storage location using the IBASIC PURGE
command.

3. SAVE the program as a Code file, using alower-case ¢ as a prefix, to the same mass
storage location as the original code file.

The IBASIC 1.0 file system can distinguish between LIF files that have been
“saved” and those that were “stored.” Consequently the Test Set can determine
whether to use a GET or a LOAD on a code file which is located on a LIF
formatted media.

HP 8920B

The HP 8920B uses IBASIC 2.0. The IBASIC 2.0 file system can distinguish
between DOS files that have been “saved” and those that were “stored.”
Consequently this potential problem does not exist in the HP 8920B.
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Using the ROM Disk

The Test Set comes with severa Test Procedures stored on the internal ROM
disk. These Test procedures provide instrument diagnostic utilities, periodic
calibration utilities, memory management utilities, a variety of general purpose
utilities, and several IBASIC demonstration programs.

To see abrief description of what each procedure does perform the following
steps.
1. Display the TESTS(Main Menu) screen by selecting thefront-panel [TESTS]

key.

2. Using therotary knob, select the Sel ect Procedure Locati on: fieldand
choose ROM from the choices.

3. Using therotary knob, select the Sel ect Procedure Fil enane fied. A list of
Test Procedures stored on the ROM disk is displayed in the Choi ces: fied. Using
the rotary knob, select the Test Procedure of interest.

4. A brief description of the Test Procedurewill bedisplayedintheDescri pti on field.

ROM DISK cannot be written to for user storage.
The ROM Disk’s mass storage volume specifier is :MEMORY,0,4"

For example: to catalogue the contents of the ROM Disk from the TESTS
(IBASIC Controller) sceen enter:

CAT ": MEMORY, O, 4"
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Using Memory Cards

OTP (One Time Programmable) 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 specia memory card programmer to save files.

SRAM cards provide removable read/write memory for your files, similar to a

flexible disk. Data can be stored, re-stored, read, or erased as needed.

SRAM memory cards require a battery to maintain stored information.

Table 36

Table 37

HP 8920A Memory Card Part Numbers

Memory Type Part Number
32 kilobytes SRAM HP 85700A
128 kilobytes OoTP HP 85701A
128 kilobytes SRAM HP 85702A
256 kilobytes OoTP HP 85703A
256 kilobytes SRAM HP 85704A
512 kilobytes SRAM HP 85705A
512 kilobytes oTP HP 85706A

HP 8920B Memory Card Part Numbers

Memory Type Part Number
64 kilobytes SRAM HP 83230A
1 Mbyte SRAM HP 83231A
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Inserting and Figure 20 illustrates how to insert a memory card into the Test Set's front panel.
Removing Memory To remove a memory card, simply pull it out.
Cards

The HP 8920A memory-card label is marked with an arrow that must be inserted
on the same side as the arrow shown on the front-panel slot.

The HP 8920B memorgard label is markewith anarrow that must be inserted
on the left side (when you are facing the Test Set) of the front-panel slot.

NOTE: Memory cards may be inserted and removed with the Test Set powered on or off.

Figure 20 Inserting a Memory Card
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Settingthe Write-  The SRAM memory card’s write-protect switch lets the user secure its contents
Protect Switch from being overwritten or erased. The switch has two positiondi(see 21):

* Read-write— The memory-card contents can be changed or erased, and new files may
written on the card.

* Read-only — The memory-card contents can be read by the Test Set, but cannot be
changed or erased.

Read - write setting

M
Nl
y,

Read - only setting

Figure 21 Setting the SRAM Write-Protect Switch
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Battery

NOTE:

NOTE:

Chapter 5, Memory Cards/Mass Storage
Using Memory Cards

SRAM memory cards use alithium battery to power the card. Table 38 lists the
batteries for the Test Set's SRAM cards. SRAM cards typically retain data for
over 1 year at 25C. To retain data, the battery should be replaced annually.

Table 38 SRAM Card Battery Part Numbers
Test Set Part Number
HP 8920A CR2016 or

HP 1420-0383

HP 8920B CR2025 or
HP 1420-0509

Replacing the Battery

1. Turnthe Test Set on and insert the memory card. An inserted 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. (Sdeure 22)

The HP 8920B 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.

The HP 8920B 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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MR e

Figure 22 Replacing the Memory Card’s Battery

WARNING: Do not mutilate, puncture, or dispose of batteries in fire. The batteries can burst or
explode, releasing hazardous chemicals. Discard unused batteries according to the
manufacturer’s instructions.
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MemoryCardMass The front-panel memory card slot’'s mass storage volume specifier is

Storage Volume
Specifier

Memory Card
Initialization

"INTERNAL,4" and is the default mass storage device for the Test Set. For
example, to catalogue the contents of a mernoarg from the TESTS (IBASIC
Controller) green, execute thelfowing 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.

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) £reen byinserting the memory card into the front-panel slot and
executing the following IBASIC command:

I NI TI ALI ZE "<vol une 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 niti 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

Usingthe
COPY_PL ROM
Program

Making a backup copy of procedure and library files helps guard against file loss
due to memory card (or battery) failure.

The COPY _PL procedure on the internal ROM Disk will make backup copies of

TESTS Subsystem’s Procedure and Library files onto a second SRAM memory
card, and can also initialize an uninitialized SRAM memory card. This program
does not make backup copies of TESTS Subsystem’s code files, or copy any type
of file to OTP memory cards.

The COPY_PL procedure is designed for use with HP 11807 software to make
backup copies of Hewlett-Packard supplied TESTS Subsystem’s Procedure and
Library files or user-generated TESTS Subsystem’s Procedure aradyl fites.

To run COPY_PL on the HP 8920A

Accessthe TESTS (Main Menu) screen.

Select the Sel ect Procedure Locati on: field and choose ROM
Select the Sel ect Procedure Fil enane: field and select COPY_PL.
Selectthe[ Run Test] softkey to start the procedure.

o &~ 0w D PE

Follow the displayed instructions.

To Run COPY_PL on the HP 8920B:

1. Accessthe TESTS (Main Menu) screen.

Select the Sel ect Procedure Locati on: field and choose ROM
Select the Sel ect Procedure Fil enane: fieldandselect| B_UTI L.
Selectthe[ Run Test] softkey to start the procedure.

o A~ WD

Follow the displayed instructions.
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Copying FilesUsing IBASIC Commands

Files can be copied from one mass storage device to another using the IBASIC
COPY command. For example, to copy afile from amemory card to the left drive
of an external dual-disk drive with a mass storage volume specifier of ":,702,0",
execute the following IBASIC command from the TESTS (IBASIC Controller)
command line:

COPY "FM_TEST: | NTERNAL, 4" TO "FM TEST:, 704, 0"

“Stored” or “saved” files on one memory card can be copied to another memory
card as follows:

» Insert the memory card containing the file to be copied.

« LOAD or GET the desired file from the memory card into the Test Set .
¢ Remove the original memory card.

* Insert the destination memory card in the Test Set.

« STORE or SAVE the file to the destination memory card.

Copying an Entire  An entire volume can be copied from one mass storage device to the same type of

Volume 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-systemsto like-file-systems. For example, to copy the entire contents of
oneinternal RAM disk to another internal RAM disk, execute the following
IBASIC command from the TESTS (IBASIC Controller) command line;

COPY ": MEMORY, 0, 0" TO ": MEMCRY, O, 1"

1. Se€'Storing Code Files" on page 28 information about the LOAD, GET,
STORE, and SAVE commands.
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NOTE: Using the volume copy form of the COPY command can produce unexpected
results. For example, using the volume copy form to copy the contents of a 64
Kbyte SRAM card to an external HP-1B 630-KByte floppy disk will result in the
external floppy disk having a capacity of only 64 Kbyte when the volume copy is
finished. 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.

NOTE: 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, externa floppy to
external floppy, and so forth)

2. Like-file-system to like-file-system (DOSto DOS, LIF to LIF)

NOTE: 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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Using RAM Disk

RAM Disk is a section of the Test Set’s internal RAM memory that has been set
aside for use as a mass storage device. RAM Disk acts much the same as an
external disk drive; that is, program and data files can be stored, re-stored, erased,
and retrieved from the RAM Disk.

The RAM Disk is partitioned into four separate units: 0-3. Each unit is treated as a
separate “disk.” The size of each disk can be specified in 256-byte increments.

The four RAM Disk units are designated ":MEMORY,0,0" to ":MEMORY,0,3".
For example, to catalog the contents of RAM Disk unit “0” from the TESTS
(IBASIC Controller) sceen, execute the folving command:

CAT ": MEMORY, 0, 0"

Volume 0’s contents can be viewed and loaded from the TESTS (IBASIC
Controller) €reen, the TESTS (Main Menu) screen, the TESTS (Save/Delete
Procedure) screen and the Signaling Decoder screen in NMT mode. Volumes 1,
2, and 3 camnly be accessed from the TESTS (IBASIC Controllergsn.

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 screeRAM | 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

NOTE:

Each RAM Disk unit must be initialized before it can be used. Unit 0 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. Using therotary knob or an externa terminal, enter and executethe IBASIC command:

I Nl TI ALI ZE " : MEMORY, O, <uni t nunber 1-3>",<unit size>

For example:

I NI TIALI ZE " : MEMCRY, O, 1", 50

The IBASIC INITIALIZE command defaults to LIF format. Any media (RAM
Disk, SRAM Cards, Externa Hard Disk Drive, or 3.5-inch floppy) formatted
using the default conditions of the INITIALIZE command will be the LI1F format
and will be unusable in the HP 8920B, except for IBASIC mass storage
operations. Refer to "Initializing Mediafor DOS or LIF File System" on page 288
for information on formatting media for the DOS file system.

302



Chapter 5, Memory Cards/Mass Storage
Using External Disk Drives

Using External Disk Drives

Initializing
External Disks

NOTE:

The Test Set supports only HP-IB external disk drives. Certain configuration
information isrequired by the Test Set to access external disk drives.

The I/O CONFIGURE screen’s HP-I&de 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 NMigr&ling Decoder screen, the
disk’s mass storage volume specifier must be entered iextrer nal Di sk
Speci fi cati on field on the TESTS (External Devices) screen (for example,
1,702, 1).

All new external disk media must be initialized before it can be used to store
information. External disk media can be initialized for either LIF (Logical
Interchange Format) or DOS (Disk Operating System) format using the Test Set.
(See"'DOS and LIF File System Considerations" on page)282

External disk media can be initialized from the TESTS (IBASIC Controller)
screen by inserting the new media into the external disk drive and executing the
following IBASIC command:

I NI TI ALI ZE " <vol ume type>: <external disk mass storage vol une
speci fier>"

where the <volume type> can be LIF or DOS
For example:

I NI TI ALI ZE "DGCs: , 702, 1")

To verify that disk media has been properly initialized, execute the IBASIC
command:

CAT "<external disk nmass storage vol une specifier>"
For example:
CAT ":, 702, 1"

The IBASIC INITIALIZE command defaults to LIF format. Any media (RAM
Disk, SRAM Cards, Externa Hard Disk Drive or 3 .5-inch floppy) formatted
using the default conditions of the INITIALIZE command will be the LI1F format
and will be unusable in the HP 8920B, except for IBASIC mass storage
operations. Refer to "Initializing Mediafor DOS or LIF File System" on page 288
for information on formatting media for the DOS file system.
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Introduction

I ntroduction

The Test Set contains an instrument controller that can run programs to control

the various instruments in the Test Set and instruments/devices connected to the
Test Set’s external I/O ports (HP-IB, serial and parallel). Ref&dterview of
the Test Set" on page 26r a complete description of the Test Set’s hardware
architecture.

The instrument controller runs a subset of the Hewlett-Packard Rocky Mountain
BASIC programming language called Instrument BASIC or IBASIC. Using this
programming language it is possible to develop programs which use the Test
Set's instruments to automatically test a variety of radios. Software is available
from Hewlett-Packard, the HP 11807 series, for testing the major radio systems
currently in use today. Users can also develop their own IBASIC programs for
automated radio testing.

This chapter is designed to provide the programmer with the information needed
to develop IBASIC programs for use on the built-in IBASIC controllefeR&®

the individual HP 11807 software manuals for information on using the IBASIC
controller with Hewlett-Packard supplied software.
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ThelBASIC Controller Screen

Figure 23

The Test Set has a dedicated screen for interfacing with the built-in IBASIC
controller. Thisisthe TESTS (IBASIC Controller) screen as shown in figure 23 ..
This screen is accessed as follows:

» Selectthe 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.

TESTS (IBASIC Cantroller)

Jiain Heny

Ta Screen

SPEC AML
ENCODER
DECODER

chédrwl.drw

ThelBASIC 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 isthe IBASIC command line. Asthe
name implies IBASIC commands can be executed from this line. Commands can
be entered locally using the rotary knob or remotely using seria port 9. A
maximum of 100 characters may be entered into the command line.

The vertical rectangle at the top right side is the softkey label area. The five
highlighted areas within the softkey label area correspond to the five special
function keys on the front panel of the Test Set. IBASIC programs can assign
tablesto these keys and control program execution by using ON KEY interrupts.

The vertical rectangle at the bottom right sideisthe To Screen areaand isthe
sameastheTo Screen 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 knaob.

The large rectangle in the center of the screen is the CRT (display screen) for the
IBASIC controller. The IBASIC controller uses this areafor, displaying apha,
numeric, and graphic information, program editing, program listing and so forth.
This area operates aswould the CRT on an external Hewlett-Packard 9000 Series
200/300 Workstation.
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Important Notesfor Program Development

NOTE:

NOTE:

The Test Set is designed to operate the same way under automatic control asit
does under manual control. This has several implications when designing and
writing programs for the Test Set:

« To automate a particular task, determine how to do the task manually and then
duplicate the steps in the program.

* In Manual Control mode, a Test Set function must be displayed and “active” to make
a measurement or receive DUT data. Therefore, to make a measurement using an
IBASIC program, follow these basic steps:

1. Use the DISPlay command to select the screen for the instrument whose front panel
contains the desired measurement result or data field (such as AF ANALYZER).

2. Set the measurement field (such as SINAD) to the ON state.

3. Trigger a reading.

4. Read the result.
The following sections discuss developing IBASIC programs which do not use the
TESTS Subsystem. Programs written for the TESTS Subsystem require the
creation of supporting Library, Procedure, and Code files, and must be written

using a specific program structure. The HP 11807A Radio Test Software packages
are examples of this type of program.

Refer to the'Writing Programs For the TESTS Subsystem" on pagef@73
information on writing programs for the TESTS Subsystem.
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Program Development

There are three recommended approaches for developing IBASIC programs.
They are outlined in figure 24 and discussed in more detail later in this chapter.
Since the Test Set only has the rotary knob and numeric keypad for data/character
entry, developing programs on the Test Set alone is not recommended. All three
development methods employ an external computer or terminal. The choice of
development method will typically be driven by available equipment and extent
of development task. If the development task islarge, it is strongly recommended
that a BASIC language computer be used as outlined in development Method #1.

Method #2 is recommended for large program modification or smaller program
development. Method #2 uses an external PC or terminal as the CRT and
keyboard for the built-in IBASIC controller.

Method #3 is least 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 development method are given later in this
chapter.
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Method 1 Method 2 Method 3

(Not Recommended)

Develop on BASIC Develop on Test Set
Language Computer using screen .
external to Test Set "EDIT" mode Develop in Word
‘ l Processor on PC
Connect HP-IB cable to . *
Run program in ;
Test Set and run B ASFIJC 9 Download into
program from environment Test Set over
external computer RS-232 using
terminal emulator
‘ program
Debug l
‘ Debug Run Program
Change Address in
program and
download into Test Se
J Save program in Debug
Verify program mass storage
operation in IBASIC
environment
Save program in
Save program in mass storage
mass storage

chédrw2.drw

Figure 24 Program Development M ethods
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Interfacing to the IBASIC Controller using Serial Ports

Test Set Serial Port
Configuration

This section describes how to interconnect the Test Set to an external PC or

terminal using the Test Set’s serial I/O ports. Program development methods #2
and #3 use PC'’s or terminals connected to the Test Set through the Test Set’'s
serial 1/0 ports. To determine which programming environment best fits your
application, refer tdChoosing Your Development Method" on page 326

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 aretwo independently controllable serial interfacesin the Test Set, each
using a 3-wire transmit / receive / ground implementation of the RS232 standard.
The IBASIC Controller can send and receive data from either port by using its
assigned select code.

Serial Port I nformation

The Test Set's rear-panel RJ-11 connector has 6 conductors. (Note that this jack
appears the same as a common 4-conductor RJ-11 telephone jack, but the Test Set
jack uses 6 conductors). Three of the wires are designated as Serial I/0O Port
address 9, and the other three wires are designated Serial I/O Port address 10 (also
referred to as Serial Port B). These select codmsatde changed.

Serial Port 9. Serial Port 9 is used for developing and editing IBASIC programs
since it can be connectedelitly to thel BASI C Command Li ne field. It can

also be used for data I/O from an IBASIC program. Settings can be changed from
the /0O 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-tesBlT). Settings can be changed using IBASIC
commands executed from thBASI C Conmand Li ne field, or using IBASIC
commands executed from an IBASIC program but not from the I/O
CONFIGURE screen.
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Reason for Two Serial Ports

A typical application uses serial port 10 to send and receive datato and from a
DUT and uses serial port 9 to print or log test resultsto 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 serial port 10 can be
connected to a serial printer for generating program listings or as the destination
printer for the program itself. Thisis schematically shown in figure 26 on page
315. If simultaneous multiple serial 1/0 is not a requirement then only use serial
port 9 asit can directly accessthe | BASI C Conmand Li ne field.

For your convenience, figure 25 on page 314 and table 39 on this page, show the

cables and adapters that are avail able from Hewlett-Packard for connecting

external devices to the Test Set’s serial I/0 portsfi§aee 26 on page 31for a

wiring diagram to construct your own cables. RJ-11 cables and adapters can be
wired several ways. If you buy a cable or adapter other than the HP parts listed in
table 39 verify the connections for the pins indicated, before connecting the
cables to the Test Set.

Table 39 Available HP RS232 Serial Cables and Adapters
Device Typical Uses Description HP Part Num-
(for RS232 Serial ber

connections)

Singleto Dual RJ-11
Adapter Cable

To connect to Serid
Ports 9 and 10
simultaneously

Single 6-pin RJ-11 (male) to Dual 6-pin
RJ11 (female); 0.6-meter cable

08921-61031

Cable with Connectors

Test Set to PC

6-pin RF11 (male) to 9-pin DB-9 (female);
2-meter cable

08921-61038

Cable with Connectors

Test Set to printer

6-pin RJ-11 (male) to 25-pin DB-25

08921-61039

printer (use with
98642-66508)

or terminal (male); 3-meter cable

RJ-11 to DB-25 Adapter | Usewith long 6-pin RJ-11 (female) to 25-pin DB-25 98642-66508
cable 98642-66508. | (male) Adapter

Cable with Connectors Long Cable from 6-pin RJ-11 (male) to 6-pin RF11 (male); 98642-66505
Test Set to PC or 15-meter cable
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2 Meter Cable

§
9-pin DB-9 g 6-pin RJ-11

15 Meter Cable

6-pin RJ-11 Female
(in back of adapter,

25-pin
i D DB-2
Female Male ﬁ/lgllg RJ-11 Male E
08921-61038 6-pin RJ-11
(Usable Serial Port 9 ONLY) Male

98642-66505

3 Meter Cable

98642-66508

(Usable Serial Port 9 ONLY)

To
B gs!thget A, B, or Computer
. D plus E [
25-pin DB-25 Male 6-pin RJ-11
Male
(Usable Serial Port 9 ONLY)
To
To the Computer
Test Set A,B, or
*—C | |
0.6 Meter Cable D plus E
Dual 6-pin RJ-11 I
Female
|
C D DUT
To Device-Under-Test|
6-pin RJ-11
Male
08921-61031 chbdra.dsd

Figure 25

Available HP RS-232 Serial Cables and Adapters
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Test Set Rear Panel

~—A
Computer Rear Panel

/Serial Data Com .

Ve DB -9 \ DB-25
1 2 3 4 5 13 7 3 21
O O O O O OOOOOOQOOO?CI)O
6 7 8 9 o o000 b i>
O O O O o000 D!O ! I
S
o TRANSMIT/ADDRESS 8 ! it
i e S -
e GROUND 1 | _ I
3 | 1
P NO CONNECT RECEIVE/ADDRESSO® | i
1
TRANSMIT /ADDRESS 10
Serial Port B
—_— 2nd RS - 232
GROUND for Device
RECEIVE/ADDRESS 10 Control
Serial Port B
chédrw4.drw
Figure 26 Connecting the Test Set Serial Port toa PC or Terminal
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Serial Port 9 Configuration

Table 40 on page 317 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. Thel/O CONFIGURE screen will be displayed.

3. SettheSerial Baud Rate,Parity,Data Length,Stop Length,Rcv
Pace and Xnt Pace fieldsto match your PC or terminal settings. The recommended
settings are shown in table 40 on page 317. These settings will be retained by the Test
Set. They will not change if the [PRESET] key is pressed, if the Test Set receives a
*RST Common Command, or the power is turned on and off.

4. SettheSerial |nfiddtol nst. Thisroutes Serial Port 9 to the | BASI C
Command Li ne field. Characterstyped on the external PC or terminal will now
appear inthel BASI C Command Li ne.

5. Setthe 1 BASI C Echo field to ON. Thiswill cause IBASIC character output from
commands (such as LIST, PRINT or DISPLAY') or error messages to echo characters
to Serial Port 9 (the characterswill 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
isto execute the IBASIC command, PRINTER IS 9. This causes IBASIC to direct all
print output to Select Code 9. Select Code 9 is the Test Set’s Serial Port 9. Select Code
1is the Test Set’'s CRT. Select Code 1 is also the default address for the PRINTER IS
command, so all program printer output defaults to the Test Set's CRT (unless changed
with the PRINTER IS command).

7. Setthd nst Echo field to ON. This will cause characters to be echoed back to the
external PC or terminal as they are received at Serial Port 9. If the echo feature of the
external PC or terminal is also enabled all the characters sent to the Test Set will be
displayed twice on the external PC or terminal. Enable echo on only one device, either
the Test Set or the external PC or terminal.
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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 tbBAsl C Command

Li ne field, it is permissible to s&&cv Pace andXnt Pace toNone.

When sending data through the Test Set’s Serial Port to external devices like
printers which may have small input barf, it is important to sé&kcv Pace and
Xnt Pace to Xon/ Xof f. This allows the printer to stop data transmission from
the Test Set when the printer’s buffer is full and then start it again when the
printer is ready.

The Test Set has a Serial Port input buffer leng®060 characters (with
firmware revision A.09.04 (HP 8920A) or B.01.00 (HP 8920B) and greater).
Buffer size becomes important when IBASIC programs expect to receive large
amounts of data through the Serial Port with a single ENTER statement.

Table 40 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 bits, 8 bits 8 hits

Stop Length 1 bit, 2 bits 1 bit

Rcv Pace (receive pacing) None, Xon/X off Xon/Xoff

Xmt Pace (transmit pacing) None, Xon/X off Xon/X of f
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PC Configuration

To prepare for IBASIC program development, the external PC or terminal must
be configured to operate with the Test Set. This configuration includes

* hardware
* terminal Emulator Software

PC Serial Port Configuration

Refer to figure 26 on page 315 for connection details. 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 setupfdReo the instrudéons shipped with the PC for
hardware and software configuration information.

Terminal Emulator Configuration Information

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) DECVT-100 (ANSI).
b. Select Termina Preferences.
1) Terminal Modes

Line Wrap: Of f
Loca Echo: Of f
Sound: Of f

2) Columns: 132
3) CR->CRI/LF

Inbound: Of f
QOutbound: Of f

4) Cursor

Bl ock
Blink: On

5) Termina Font: Fi xedsys

6) Trandations. None

7) Show Scroll Bars: On

8) Buffer Lines: 100

9) Use Function, Arrow, and Ctrl Keys for Windows. Cf f
Cc. Select Test Transfer.

1) Fow Control: St andard Fl ow Cont r ol

2) Word wrap Outgoing Text at Column: Of f
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d. Select Communi cat i ons (thefirst five of the following Communications
choices for your PC Seria Port should match your Test Set settings).

1) Baud Rate: 9600

2) DataBits: 8

3) StopBits: 1

4) Parity: None

5) Fow Control: Xon/ Xof f

6) Connector: COML, COwWR, COMB, or COMA dependi ng on your PC
setup

7) Parity Check: Of f
8) Carrier Detect: Of 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 g#tg it up).

1. To accessthe help and command functions, press the [Alt] and [F10] keys simulta-
neously (abbreviated as [Alt]+[F10]).

2. Press the space bar to move among the choices for a particular field.

3. Press[ENTER] to accept the displayed choice.

Setting up the ProComm Software
1. Press[Alt]+ [P] to 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. To select adifferent communications port, enter the following numbers:

20: COML
21: COWR
22. COVB
23: COw%

4. Enter the number 24 to save changes, to make the new configuration your default, and
toexit LINE SETTINGS.

5. Press[Alt]+[S] for the SETUP MENU.

6. Enter the number 1 for MODEM SETUP .

7. Enter the number 1 for the Modem init string .

8. Press[Enter] to set anull string.

9. Press[Esc] to exit MODEM SETUP back to the SETUP MENU.
10. Enter the number 2 for TERMINAL SETUP.

11. Terminal emulation: VT- 100

Duplex: FULL
Flow Control: XON/ XOFF
CR trandation (in): CR
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CR trandation (out): CR
BStranslation: NON- DEST
BSkey definition:  BS
Line wrap: 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 HP AdvancelLink (HP 68333F Version B.02.00) on your PC

HP Advancelink is a software program which allows PCsto be used as an

a phanumeric or graphicsterminal. It can also automate terminal and file-transfer
functions. The version described will work with PCs with the MS-DOS or
PC-DOS operating systems. (AdvanceLink for Windows is aso available, and
configuration isvery similar).

Running Advancel ink in MSDOS

1. Pressthe[Tab] key to movefrom one field to the next, which al so acceptsthe displayed
choice.

2. Pressthe [NEXT CHOICE] and [PREVIOUS CHOICE] keys to move among the
choices for a particular field.

Setting up the Advancel ink Software
1. Pressthe[TERMINAL] function key.
2. Press[CONFIG KEY 9.

3. Press[GLOBAL CONFIG].

Keyboard: USASCI |

Personality: ANSI

Language: ENGLI SH

Terminal Mode: Al phanuneri c
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Remote To: enter your PC’s selected serial port number, &eri,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. Press|REMOTE CONFIG] (to set up the Serial port you selected abovein 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

6. Press[DONE] to return to the Config screen.
7. Press[TERMINAL CONFIG].

Terminal 1d: 2392A

Local Echo: OFF

CapsL ock: OFF

Start Col: 01

Bell: ON

XmitFnctn(A): NO

SPOW(B): NO

InhEolWrp(C): NO
Line/Page(D): LINE
InhHNdShk(G): NO

Inh DC2(H): NO

Esc Xfer(N): YES

ASCII 8 Bits: YES

FId Separator: down arrow or US
BlkTerminator: up arrow or RS
ReturnDef: musical note or CR
Copy: Fields

Type Ahead: NO

Row Size: 160

Host Prompt Character: left arrow or D1
Horiz. Scrolling Increment: 08
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8. Press[DONE] to return to the Config screen.
9. Press[DONE] to return to the Terminal screen.
10. Press [MAIN] to return to the Main screen.

11. Press [EXIT ADVLINK] to exit.
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Terminal Use the cable information in table 39 on page 313 and figure 25 on page 314 for

Configuration connecting to an external terminal. Terminals typically have a DB-25 (mal€)
connector. Set the termina for DEC VT-100 ANSI emulation. Many ASCI|
terminals will also function properly.

To set up the terminal, use the field settings found in the HP AdvancelLink

terminal emulator section found earlier in this chapter. As aminimum, make sure

the terminal’s basic setup information matches the fields on the Test Set’s I/O
CONFIGURE screen (refer table 40 on page 31fér recommended settings).

325



Choosing Your Development Method

Choosing Y our Development Method

There are three fundamental methods for developing IBASIC programs for the
Test Set. See figure 27 below.

Method 1 Method 2 Method 3

(Not Recommended)
Develop on BASIC Develop on Test Set
Language Computer using screen _
external to Test Set "EDIT" mode Develop in Word
* ; Processor on PC
Connect HP-IB cable to : *
Run program in -
Test Set and run IBASFI)C 9 Download into
program from environment Test Set over
external computer RS-232 using
terminal emulator
* program
Debug *
‘ Debug Run Program
Change Address in
program and
download into Test Se

J Debug

Save program in

Verify program mass storage

operation in IBASIC

environment
l Y

Save program in

Save program in mass storage
mass storage

chédrw2.drw

Figure 27 Three Possible Development M ethods
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Using aBASIC language computer (either an HP technical computer or a PC

running BASIC with HP-IB) is the best method for developing any size program.

This is 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 descrisatier in this chapter, is used as the
CRT and keyboard for the internal controller. In this method, the program always
resides in the Test Set and can be run at any time. Mass storage is usually an
SRAM card. When running IBASIC programs on the Test Set’s internal
controller, the Test Set displays only the IBASIC screen, not the individual
instrument screens as the program executes. This makes troubleshooting larger
programs more difficult.

The third method of program development is to use a word processor on a PC
with RS-232, and then download the program into the Test Set for execution. This
is the least favorable choice for development because downloading code into the
Test Set over RS-232 requires a loader utility program running in the Test Set and
a RAM memory card present as an intermediate storage location before running
the program. (For shorter programs, the intermediate storage location is not
necessary.) No IBASIC command syntax is checked until the program is run after
downloading. Also, when running IBASIC programs on the Test Set’s internal
controller, the Test Set displays only the IBASIC screen, not the individual
instrument screens as the program executes. This makes troubleshooting larger
programs more difficult.
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Method #1. Program Development on an External BASIC Language
Computer

— HP-1B
I [

HP 200/300 Series Controller

Connect to HP-IB connector
on rear panel
oo Hgooo

:l/,\ =2 (e
— | e | S | | o o

oo O 0000000 |

— |

S; HP-IB

===\

or

I_J

o o
o

B

—

Personal Computer,
BASIC language environment
and HP-IB I/O card

chédrw5.drw

Figure 28 Connecting IBASI C Language Computersto the Test Set
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Interface

OntheTest Set

NOTE:

Compatible BASIC
Language
Computers
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To use HP-IB (the | EEE 488 interface bus) as a means of communicating with the
Test Set, connect a standard HP-1B cable (such as the HP 10833B) between the
Test Set's rear-panel HP-IBnector and the HP-IB connector on the external
BASIC language computer.

1. Select the /O CONFIGURE screen.
2. Setthe Mbde fieldto Tal k&Lst n.

If the Mode fieldisset to Cont r ol , there could possibly be a System Controller
conflict between the external BASIC language computer and the Test Set,

resulting in either an Interface Status Error or “lock up” of the HP-IB. Refer to
"Passing Control" on page 281

3. SettheHP- | B Adr s field to the desired address for the Test Set. The default value is
14.

As shown in figure 28 on page 328, there are two types of computers that can be
used in this development method. The preferred computer isan 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 HP-1B 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.

329



Method #1. Program Development on an External BASIC Language Computer

Program
Development
Procedure

Asdiscussed in "Overview of the Test Set" in chapter 1, the Test Set has two

HP-I1B buses, an internal HP-IB at select code 8 and an external HP-1B at select

code 7. The Test Set’s built-in IBASIC controller uses the internal HP-IB to
communicate with the Test Set’s various instruments and devices. The process of
developing a program on an external BASIC language computer utilizes this
hardware feature to an advantage. First, develop the program directly on the
external BASIC language computer treating the Test Set as a device on the
external BASIC language computer’s HP-IB. For example, to setup the Test Set’s
RF Generator use the OUTPUT command with the Test Set’'s HP-IB address. If
the select code of the HP-IB card in the external BASIC language computer is 7
and the address of the Test Set is 14 the address following the OUTPUT
command would be 714. When the command executes on the external BASIC
language computer the information on how the Test Set's RF Generator is to be
configured is sent to the Test Set through its external HP-IB bus. After the
program is fully developed, making it run on the Test Set is simply a matter of
changing the address of all the HP-IB commands to 8XX (Test Set internal HP-IB
bus) and downloading the program into the Test Set’s IBASIC controller and
executing it.
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There aretwo ways of allowing easy conversion of al HP-IB 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 I 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 OUTPUT Addr;"*RST" ! Commands the Test Set to reset at address 814.

A second method is to assign an 1/0 path to the desired 1/0 port.
For example

To control device #14 on the port with select code 7.

10 ASSIGN @evice TO 714! Establishes I/O path to select code 7 address 14.
20 QUTPUT @evice;"*RST"! Commmands Test Set to reset at address 714.

To change the address, simply change line 10 to

10 ASSI GN @evice TO 800.

NOTE: The dedicated HP-IB interface at select code 8 conformsto the IEEE 488.2
Standard in all respectsbut 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 address800 and 814 are
equally correct.
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Downloading
Programstothe
Test Set through
HP-1B

An IBASIC PROGram subsystem has been devel oped to allow the external
BASIC language controller to download programs to the Test Set through HP-1B
(refer to the "PROGram Subsystem Commands" on page 351 for more
information on the PROGram Subsystem). Four commands from the external
BASIC language controller to the Test Set are necessary to transfer the program.
The commands are executed serially alowing enough time for each command to
finish executing. (The Test Set's HP-MBde field must be set tdal k&Lst n,
and the TESTS (IBASIC CONTROLLER) screen must be displayed).

1. OUTPUT 714; " PROG DEL: ALL"
Deletes any programs that reside in Test Set RAM.
2. QUTPUT 714;" PROG DEF #0"

Defines the addressin Test Set RAM where the downloaded program will be
stored.

3. LIST #714

Causes al program linesto transfer over HP-1B to the Test Set which is at address
714.

4. OQUTPUT 714;" "END
Defines end of download process by generating an EOl command.

After the above commands complete the program code will be in the Test Set
ready to run. If any bugs are detected when the program is run, the program can
be uploaded back into the external BASIC language controllerteatdhe error.
Alternately the full screen IBASIC EDIT function through RS-232 can be used to
correct the error (refer ttMethod #2. Developing Programs on the Test Set

Using the IBASIC EDIT Mode" on page 33dr 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 To upload a program from the Test Set to an external BASIC language controller
Programsfrom the through HP-IB the following program, which uses a command from the
Test Set toan PROGram subsystem to initiate the upload, must be running on the external

External BASIC BASIC language controller. The uploaded program is stored to afile specified by
Controller through the user.
HP-1B

10

20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400

Fi
Fi

In the following program the external BASIC language controller isa PC running
TransEraHT BASIC. Thefileis stored 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.

I PROGRAM TO UPLOAD | BASI C CCDE FROM TEST SET TO BASI C CONTROLLER THROUGH HP- | B.
| B R R R A A S

|

I The file for uploaded code will be "C:\htb386\code".

I If you want to use a different file or directory, nodify the two |ines

! with the labels "File nane_1" and "File_nane_2".

|

| #H#H B B R HAH AR H R R R AR H A R H AR R H R R R A R H AR R R

Addr =714 ! Test Set HP-1B address

ALLCCATE Li ne$[ 200]

PRINTER IS 1

CLEAR SCREEN

DISP "It may be several minutes before code begins transferring if the programis |ong"
QUTPUT Addr ;" *RST" | Reset the Test Set

QUTPUT Addr; "Dl SP TI B" I Di spl ays the | BASI C screen

QUTPUT Addr ;" PROG EXEC ' CLS' " IClears the Test Set display

QUTPUT 714; " PROG DEF?" I'Initiates the upload of whole program
ENTER Addr USING "X, D, #"; Count | en I'Number of lines in program

ENTER Addr USI NG VAL$( Count _| en) &' D, #"; Char _count ! Nunber of characters

|

|l e_name_1: CREATE ASCI| "C: \htb386\code", (1. 05*Char_count/256)+5

I Nunmber of records reserved for upload.

le name_2: ASSIGN @ile TO "C:\ htb386\ code"

!

DI SP "Transferring code from Test Set"

LOOP ! Program transfer | oop.

ENTER Addr; Li ne$ ICR/LF term nates each |ine.

PRI NT Li ne$ !'Di spl ays new | ines on Test Set display.
QUTPUT @il e; Li ne$ !Transfer new line to file.

Char _count =Char _count - LEN( Li ne$) - 2 I Reduces Char_count by the nunber of

I characters in current |ine.
EXIT | F Char_count <=0
END LOOP
]
ASSIGN @ile TO * ICleans out file buffer.
ENTER Addr; Li ne$ 1 Cl ose off reading
CLEAR SCREEN
DI SP "Transfer conplete."
LOCAL Addr
END
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Method #2. Developing Programson the Test Set Usingthe IBASIC EDIT

M ode

Selecting the
| BASI C Command
Li ne Field

If aBASIC language computer is not available, program devel opment 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”|laws 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 téinterfacing to the IBASIC @ntroller using Serial Ports" on

page 31Zor information on connecting a terminal or PC to the Test Set.

To use the IBASIC EDIT Mode for program development| &SI C Conmand

Li ne field must be displayed on the Test Set and Serial Port 9 must be connected
to thel BASI C Command Li ne field. An IBASIC command, sent as a series of
ASCII characters through Serial Port 9, will appear on 8%SI C Conmand

Li ne field. When a carriage retufime feed is enountered, the Test Set will

attempt to execute the command. To displayl 8&SI C Command Li ne field

on the Test Set execute the following steps:

1. Pressthe[TESTS] key.

The TESTS (Main Menu) screen will be displayed.

Using the rotary knob, position the cursor onthel BASI C Cnt r| field and select it.
The TESTS (IBASIC CONTROLLER) screen will be displayed.

The small horizontal rectangle at the top-left isthe | BASI C Command Li ne .

o &~ WD
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To Accessthel BASI C Command Li ne Field

1. Position the cursor on the screen’s upper left. This i$ B&SI C Conmand 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 Command Li ne field and push the knab.

2. A Choi ces: fiedwill 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 external hardware is required for this entry method, but it is tedious and is
recommended only for short commands. Use this method when doing simpletasks such
asinitializing memory cards or CATaloging amemory card.

6. Program development using the rotary knob alone is not recommended.
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Entering and
ExitingthelBASIC
EDIT Mode

To enter the IBASIC EDIT Mode first position the cursor on the | BASI C

Command Li ne field, type theword EDIT on theterminal or PC connected to the

Test Set and then pressthe [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 charadezentif.

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 positioned.able 41 on page 33Bts 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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SettingUp Function When in the TERMINAL mode, click on Settings, then Function Keys. [ is
ESCAPE in Windows Terminal. See table 41 on page 338 for the escape codes.

KeysIn Microsoft
Windows Terminal

NOTE:

SettingUp Function -

Keysin
HP Advancelink

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).

2
3
4

From theMai n (highest level) screen, set up the 8 softkeys as follows:

1

Display User Definition screens by pressing [Ctrl] F9.
Enter all the LABEL titles for K1 through K8.
Activate the “Display Function” feature by pressing softké&y] .

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.

e (- is ESCAPE in HP AdvanceLink. Seézble 41 on page 338r the escape codes.

337



Method #2. Developing Programs on the Test Set Using the IBASIC EDIT Mode

SettingUp Function ProComm does not have function keys. However, escape sequences can be

Keysin ProComm  assigned to number keys 0 through 9 by using the K eyboard 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 elsewhere. See the ProComm manual for
further information.

Table4l Edit M ode Escape Code Commands

Function Key Names Windows Terminal HP Advancel ink Escape
Escape Codes Codes

INSERT LINE AlIL (-[L
DELETE LINE AlIM (-[M
GO TOLINE Ng g
CLEAR LINE AIK [K
PAGE UP NOQ (-0Q
PAGE DOWN A[OR (-OR
RECALL LINE Alr (-r
BEGIN LINE A[OP (-OP
END LINE NOS (-0s
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Method #3. Developing Programs Using Word Processor on a PC
(Least Preferred)

Configuring a
Word Processor

NOTE:

Writing Lines of
IBASIC Codeon a
Word Processor

The third method of IBASIC program development is to write the program using
aword processor on a PC, save it as an ASCII file, and then download it into the
Test Set through the serial port. The benefit of this method is that it can be done
on the PC without connecting to a Test Set until download and no BASIC
language compiler/interpreter is needed. The primary drawback is that no syntax
checking occurs until the downloaded program is run on the Test Set. A second
drawback is that, especially for longer programs (>100 lines), it is very time-
consuming to transfer the code into the Test Set.

The word processor on which the IBASIC code is developed must be able to save
the filein ASCII format and have an ASCI|I file transfer utility. Thisis necessary
because word processors use a variety of escape codesto mark all the special
display formats such as bold face, font size, indented text, and the like. When a
word processor fileis stored in ASCII format, all escape codes are stripped off.
The ASCII file transfer utility is used to transfer the file to the Test Set.

The GET command can be used on external BASIC language controllers to load
ASCII files containing IBASIC programs devel oped on word processors. Once
loaded, the steps for downloading described in "Method #1. Program
Development on an External BASIC Language Computer" on page 328 can be
used to transfer the program to the Test Set.

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 sureto use hard carriage return / line feeds at the end of each line.

When saving the completed program, save it as an ASCI| 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 ashort program first to make sure everything is working correctly.

oA~ wWNE
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Transferring
Programsfrom the
Word Processor to
the Test Set

For short (less than 100 lines) programs, use an ASCI|I 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 Line field. 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 "Method #2. Developing
Programs on the Test Set Using the IBASIC EDIT Mode" on page 334. With this
setup, when ASCII charactersarereceived they are sent to the IBASIC Command
Line field. When a carriagereturn / line feed is received, the Test Set will parse
the lineinto the IBASIC program memory. Each line takes about two seconds to
scroll in and be parsed. This becomes very time consuming for long programs. An
aternative for longer programsis discussed later in this section.

To start the transfer process make sure there is no program in the Test Set’s
IBASIC RAM memory by executing a SCRATCH command from the IBASIC
Command Line.

The following example shows how to trégisashort program (<100 lines) using
Microsoft Windows Terminal.

1. Makesurethe Test Set cursor isin the upper left of the IBASIC Command Linefield.
2. SelecttheTermi nal applicati on inthe Accessories Group. Setit up as
described 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. Select the following:
Transfers
Send Text File
Following CR:
Strip LF selected
Append LF not selected.
5. Select the text file to be transferred and begin the transfer by selecting (OK).

As the transfer starts th&ASI C Conmand 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.
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If the transfer isrejected, 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 inthe TESTS (IBASIC Controller)
screen can be pressed.

NOTE: Do not press the [Run Test] key in the TESTS (Main Menu) screen as thiswill
scratch the program you just loaded and ook to the memory card for a procedure
file.

For longer programs (greater than 100 lines), transferring the ASCI| text file
directly into the IBASIC program memory through the RS-232 serial port is too
time consuming. To speed the process up, it is 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. Perform a GET command to bring the program from mass storage into the IBASIC
program memory.

To perform the ASCI| text file transfer for long programs, an IBASIC program,
running in the Test Set, is required to manage the transfer. A suitable program
titted “ASCIl_DN?" (for ASCII downloaakr) is shown on the flawing 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 ASCIl_DN
program be running in the Test Set when the fearisgins. The ASCIlI_DN
program can be transferrattéd 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 explainedrlier.
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10 ! ASCII_DN

20 ! Programto download ASCI|I programfile fromPC to the Test Set through RS-232
30 | #H#HHHHBH AR HAHAHHBH AR R AR AR H AR R R A R H AR 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 ! named "TEMP_CODE' on an SRAM card. After the transfer is conplete,

80 ! you nust SCRATCH this program and GET the transferred program from

90 ! the "TEMP_CODE" file.

100 !

110 | #H#HAHBHHBHBHH TR R A H AR AR H B H AR A R H A R H AR H R R R

120 COM /File_name/ File_name$[10]
130  DIM I n$[ 200]

140 Fi | e_name$="TEMP_CCDE" !'File name on RAM card
150 CLEAR SCREEN
160 CLEAR 9 IClears HP 8920 serial bus

170  QOUTPUT 800; "* RST"

180 ! Set up Test Set Serial Port 9 to receive ASCI| 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 ' | BASIC ; | BECHO ' OFF "

220 CALL Code(File_nane$, In$)

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_name$&": | NTERNAL"

280 SUBEND

290 Code: SUB Code(Fil e_name$, | n$)

300 ON ERROR CALL Purge_it I Branches i f CREATE statenent returns error
310 CREATE ASCI | File _name$&": | 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 ASCI|I file data."

350 PRI NT

360 Begi n: ON TI MEQUT 9,1 GOTO Begin !Loops until data begins com ng
370 ENTER 9; 1 n$

380 OUTPUT @il e; I n$

390 PRI NT | n$

400 Transfer: LOOP I'Loops to bring in ASCI| file one line at a time

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; | n$

450 END LOOP

460 Done: ASSIGN @ile TO *

470 CLEAR SCREEN

480 ! Returns Test Set Serial Port 9 input to "instrunment" allow ng seri al
490 ! communi cation to the |1 BASIC Command |ine field.

500 OUTPUT 800; " CONF: SPORT: SIN "Inst’ ;| ECHO ' ON ; | BECHO ' ON "

510 PRI NT TABXY(1,5);"Down | oad of ASCII file is conplete."

520  SUBEND
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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

319. Load and run the ASCII_DN download program in the Test Set’'s IBASIC
controller. When the promjeady to receive ASCI| file datais

displayed on the Test Set, make the following settings in Windows Terminal on
the PC:

1. Select Setti ngs.
Select Text Transfers.

Select FIl ow Control : Standard Fl ow Control .

A WD

Select Wword Wap Qutgoing Text at Col um: unsel ected.
Thiswill use Xon/ Xof f f | ow control by default.

Select OK.

Select Tr ansf er s.

Select Send Text File.

SetStrip LFoff and Append LF off. (It isimportant that the line feedsthat arein
the ASCII file not be stripped or the file transfer will not work).

© N o o

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 scradiross theaeen of the
Test Set. When the transfer is finished, the prdboph | oad of ASCII 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 erraage present in the program IBASIC will generate
the appropriate error messages.
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Sending ASCI |
Text Files over
RS-232 with
ProComm
Communications
Software

NOTE:

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 321. 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:

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.

Press [Alt]+[F10] to display the ProComm help screen.

Press [Alt]+[P] to display th&8ETUP MENU.

Select item 6ASClI | TRANSFER SETUP.

Set Echo locallyNO.

Expand blank linesYES.

Pace characte@.

Character pacingt5.

Line pacing:10.

CR translationNONE, LF .

0. Translation:NONE (This is important since the default setting will strip line feeds and

this will cause the transfer to never begin).

11. Select the [Escape] key to exit setup mode and return to the main screen.

12. Press [Alt] [F10] to access the help menu.

13. To begin sending the file, selgégUp.

14. In theUPLOAD screen, sele@ ASCI | protocol.

15. Run theASCI | _DN download program on the Test Set.

16. When the Test Set displajgeady to receive ASCI|1 file data, press
[Enter] on the PC to begin the transfer. At this point, each line of the program will
rapidly scroll across the screen of the Test Set. When the transfer is finished, the
download program will displaown | oad of ASCI| file conplete.,and
the program file will be stored on the SRAM card in TigvP- CODE file.

17. Before running the transferred program, execute a SCRATCH command on the
IBASIC Command Line line to remove the ASCII_DN download program from Test
Set memory.

18. Next, execute a GET TEMP_CODE command on the IBASIC Command Line. This
will load the ASCII text into the IBASIC program memory.

19. 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.

BOoNoOA~AWDNE
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Uploading Programsfrom the Test Set toa PC

As an overview, the following steps must be performed:
1. TheTest Set must output the program over Serial Port 9.

2. ThePC must receive the datathrough its serial port and direct the datato afile on disk.
This can be done by aterminal emulator program such as Windows Terminal,
ProComm, or HP Advancel ink. This requires having the seria port connection
established as outlined in "Interfacing to the IBASIC Controller using Serial Ports" on
page 312.

To configure the Test Set to output the program to Seria Port 9 position the
cursor on the IBASIC Command Linefield. 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 inWindows Termina or Recei ve
Fi | es (PgDn which is called Download) in ProComm. Enter a file name, then
initiate the filetransfer. The PC is now looking for ASCII text to comein the
serial port.

L oad 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
Seria 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/O from IBASIC Programs

Serial Ports 9 and
10

There are two serial portsavailablefor 1/0O (input / output) to peripheral s 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.

The Test Set usesa small RJ-11 female connector on the rear panel for connecting
to the two serial ports. This connector has six wires, 3 for Serial Port Address 9
and 3 for Serial Port Address 10. For information about serial port configuration,
refer to the "Test Set Serial Port Configuration" on page 312. For connection
information, refer to figure 26 on page 315.

Before using either port, the RS-232 protocol must be established by setting baud
rate, pacing, and the other settings as explained in "Test Set Seria Port
Configuration" on page 312. Functionally, from an I/O perspective, the two seria
ports are identical. However, operationally there is one mgjor difference. The
Seria Port Address 9 settings are adjustable on the /O CONFIGURE screen or
with IBASIC commands, while the Serial Port 10 settings are adjustable only
with IBASIC commands. Thereisno screen for Serial Port 10 settings. For more
information, see Chapter 3, "HP-IB Commands" which gives the command
syntax for Serial Port 9 and 10.
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Example IBASIC  Thefollowing program illustrates 1/0 to both serial ports. The program sends a
Program Using prompt message to aterminal connected to Serial Port 9 and waits for a response

Ser

ial Port 10 from the user at the terminal. When the responseis received from the terminal
connected to Serial Port 9, a series of ASCII characters are sent out Serial Port 10.

Lo ASCI | CHARACTER CYCLER...........

Lo, Pronpts user over Serial Port 9. To see this pronpt, you need to
Lo, be connected to a terminal at 9600 baud.

Lo, Qut puts ASCII characters on Serial Port 10 begi nning with ASC I

Lo, character 32 (space) and ending with ASCI| character 126 (~).

Lo, Characters are output with no CR LF.

OUTPUT 9;"When you are ready for data to be sent on port 10, press ENTER'
OUTPUT 800; " CONF: SPOR: SIN " | BASI C ; BAUD ' 9600' " !'Allows IBASIC to read port 9.

DI M A$[ 10]

ENTER 9; A$ IProgramwaits here until CR/LF is received.

D
1 =32

WHI LE | <=126

QUTPUT 10 USI NG "K, #"; CHR$( 1) IQutputs characters all on one line.
=1 +1

END WHI LE

QUTPUT 800; "CONF: SPOR: SIN "I nst’" 1Sets port 9 to IBASIC entry field.
EXECUTE (" CURSOR HOME") I'Places cursor at left of IBASIC entry field.
END
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Serial Port 10 Serial Port 10 is sometimes called Serial Port B in Test Set documentation and
Information programs.

The default Serial Port 10 settings are the same as Seria Port 9. They are
Serial Baud rate: 9600

Parity: None

DatalLength: 8 Bits

Stop Length: 1 Bi t

Receive and Transmit Pacing: Xon/ Xof f

Serial in: Not avail able for Port 10

7. IBASIC and Instrument Echo: Not avail able for Port 10

o o A~ W DN PE

There is no Test Set screen thhows Serial Port 10’s settings. Therefore, to
know Serial Port 10 settings, they must either be set or queried using IBASIC
commands.

For example, the following IBASIC program queries the baud rate setting of
Serial Port 10:

10 DI M Setting$[ 20]

20 OUTPUT 800; " CONF: SPB: BAUD?" I'lnitiates a query.
30 ENTER 800; Setting$

40 DI SP Setting$

50 END

This program returns a quoted string. If the baud rate is set to 9600, the returned
ASCII character string i8600. Serial Port 10 settings are held in non-volatile
memory. They remain unchanged until modified using an IBASIC command.
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PROGram Subsystem

Introduction The PROGram Subsystem provides a set of commands which alow an externa
controller to generate and control an IBASIC program within the Test Set. The
PROGram Subsystem in the Test Set is alimited implementation of the
PROGram Subsystem defined in the Standard Commands for Programmable
Instruments (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 The SCPI PROGram Subsystem was designed to support instruments which can

Subsystem store multiple programs in RAM memory at the same time. The SCPI PROGram
Subsystem provides commands which allow multiple programs to be named,
defined and resident in the instrument at the same time. The Test Set does not
support this capability.

For complete information on the SCPI PROGram Subsystem refer to the Standard
Commands for 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).

Test Set PROGram The Test Set was designed to store only one IBASIC program in RAM memory at

Subsystem 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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NOTE:

Supported SCPI Commands
The Test Set supports the following subset of the :SEL ected SCPI commands.

* :SElected:DEFine

* :SElected:DEFine?
* :SElected:DELete:ALL
* :SElected:EXECute
* :SElected:NUMBer
* :SElected:NUMBer?
* :SElected:STATe

e :SElected:STATe?

* :SELected:STRing

* :SELected:STRing?
* :SElLected:WAIT

Unsupported SCPI Commands
The Test Set does not support the following SCPI commands.

» :CATalog?

* :SElected:DELete:SELected
* :SElected:MALLocate
* :SElected:MALLocate?
* :SElLected:NAME

* :SElected:NAME?

* :EXPLicit:DEFine

+ :EXPLicit:DEFine?

* EXPLicit:DELete

* EXPLicit:EXECute

+ :EXPLicit:MALLocate

+ :EXPLicit:MALLocate?
« :EXPLicit:NUMBer

« EXPLicitNUMBer?
 EXPLIicit:STATe
 EXPLicit:STATe?

« EXPLicit:STRing

e :EXPLicit:STRing?

* EXPLicit: WAIT

Sending the Test Set any of the unsupported SCPlI PROGram Subsystem
commands can result in unexpected and/or erroneous operation of IBASIC. This
may require the Test Set’s RAM to be initialized from the SERVICE screen to
regain proper IBASIC operation.
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PROGram Subsystem

See the Program syntax diagram, on page 150, for PROGram Subsystem
command syntax rules.

Command Notation
Thefollowing notation is used in the command descriptions:

L etter case (uppercase or lowercase) is used to differentiate between the short form (the
uppercase characters) and long form (the whole keyword) of the command.

The lower case letters in the keyword are optional; they can be deleted and the com-
mand will still be understood by the Test Set.

[] = Optional keyword; thisisthe default state, the Test Set will process the command
to have the same effect whether the optional keyword 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 HP-IB
from an external controller the Test Set is put into REMOTE mode. The Test Set
must be putin 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 anf : SELect ed]
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:DEFine <program> The DEFine command is used to create and download an
IBASIC program into the Test Set from an external controller.

To download an IBASIC program, any currently resident IBASIC program must
first be deleted using the :DEL ete:ALL command. Attempting to download anew
IBASIC program while an IBASIC program is currently resident causes

I BASIC Error: -282 Illegal program nane.

NOTE: It is possible for the PROGram Subsystem to think that thereisan 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 isrecommended
that the :DELete:ALL command always 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 an{ : SELect ed] : DEFi ne <#0><pr ogr an><NL><END>
Thefollowing notation is used in the command description:
<#0> = |EEE 488.2 Arbitrary Block Program Data header.
<program> = the IBASIC program sent as 8 bit data bytes.

<NL> = new line = ASCII line-feed character.

<END> = |EEE 488.1 END message. This terminates the block transfer and is only
sent once with the last byte of the indefinite block data.

Example BASIC program to download an I BASIC program to Test Set

10 OUTPUT 714;" PROG: DEL: ALL" ! Del ete current program

20 OUTPUT 714; " PROG. DEF #0" I Create program send header
30 OQUTPUT 714;"10 FORJ =1 TO 10" I'1st prog line

40 OUTPUT 714;"20 DI SP J" 12nd prog line

50 OUTPUT 714;"30 BEEP' 13rd prog line

60 OUTPUT 714;"40 NEXT J" 14th prog line

70 OUTPUT 714;"50 END'END 1 Send END nessage at end of |ast |ine
80 END
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Syntax (length of program known)

PROGr an{ : SELect ed] : DEFi ne <#><nunber of digits in count field>
<count field: number of data bytes in prograns<program data bytes>

Thefollowing notation is used in the command description:

The data starts with a header which begins with a “#”, followed by a single non-zero
digit in the range 1-9 which specifies the number of digits in the following count field,
followed by a series of digits in the range of 0-9 which gives the number of data bytes
being sent, followed by the number of data bytes specified by the count field.

Example

#16<dat a byt e><data byt e><data byt e><data byte><data byt e><data byte>

Example BASIC program to download an I BASIC program to Test Set

10 OUTPUT 714;" PROG: DEL: ALL" ! Del ete current program

20 OUTPUT 714; " PROG. DEF #257" ICreate program send header
30 OQUTPUT 714;"10 FORJ =1 TO 10" !'18 characters + CR + LF

40 OUTPUT 714;"20 DI SP J" 19 characters + CR + LF

50 OUTPUT 714;"30 BEEP' 17 characters + CR + LF

60 OUTPUT 714;"40 NEXT J" 19 characters + CR + LF

70 OUTPUT 714;"50 END" 16 characters

80 END
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:DEFine? The :DEFine? query command is used to upload an IBASIC program
from the Test Set to an externa controller.

The IBASIC program uploaded to the external controller is transferred as |IEEE
488.2 Definite Length Arbitrary Block Response Data. The following information
describes some of the characteristics of the IEEE 488.2 Definite Length Arbitrary
Block Response 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 byt e><data byt e><data byt e><data byte><data byt e><data byte>

The transfer is terminated by the transmission, from the Test Set to the external con-
troller, of the response message terminator (NL & END messge).

<NL> = new line = ASCII linefeed character.

<END> = |IEEE 488.1 END message.

Syntax
PROGr an{ : SELect ed] : DEFi ne?

Example BASIC program to upload an IBASIC program from Test Set

10 DIM Prog_l i ne$[ 200]! Hol ds | ongest program line 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 nunber of characters in program includes CR LF on each line
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 @ile TO Fil e_nanme$

110 LOOP

120 ENTER 714; Prog_line$ !Read in one programline

130 QUTPUT @ile;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_t ot al

160 END LOOP

170 ENTER 714; Msg_term nator$ ! Term nate the bl ock data transfer

180 ASSIGN @ile TO *

190 END
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:DELete ALL The:DELete:ALL command is used to delete an IBASIC program
inthe Test Set. If the IBASIC program in the Test Set isinthe RUN state, an

I BASI C Error: -284 Programcurrently runni ng errorisgenerated and
the program is not del eted.

Syntax
PROGr anf : SELect ed] : DELet e: ALL

Example

QUTPUT 714; " PROG am SELect ed: DELet e: ALL"
or
QUTPUT 714;"PROG DEL: ALL"
: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 commandAsh C Error:
- 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 state| BASI C Error: -

284 Program currently running is generated.

Syntax

PROGr anf : SELect ed] : EXECut e <del i mi t er ><program comrand><del i m ter>
The following notation is used in the command description:

<delimiter> = |EEE 488.2 <string data> delimiter, single quote or double quote, must
be the same.

Example

QUTPUT 714; " PROGr am SELect ed: EXECut e ' CLEAR SCREEN "
or
QUTPUT 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> is the name of an existing numeric variable
or array, and can be sent as either character data (<varname> not enclosed in
quotes) or string data (<varname> enclosed in quotes). <nvalues> isalist of
comma-separated <numeric_values> which are used to set the value of
<varname>.

If the variable name <var_name> islonger than 12 charactersit must be sent as
string data (<var_name> enclosed in quotes). For example, OUTPUT
714;"PROG:NUMB 'Var_name’,10".

Attempting to send a<var_name> longer than 12 characters as character data
(<var_name> not enclosed in quotes) will generate the following error:

HP-1B Error: -112 Program menonic too | ong.

If an attempt is made to set the value of anumeric variable or array and no
IBASIC program isinthe Test Setan| BASI C Error: -282 |11 egal

pr ogr am nane is generated. If an attempt is made to set the value of a numeric
variable or array and the numeric variable specified in <varname> does not exist
intheprograman| BASI C Error: -283 |llegal variable naneis
generated. If the specified numeric variable cannot hold all of the specified
<numeric_values>an | BASI C Error: -108 Parameter not allowedis
generated.

Syntax
PROGr anf : SELect ed] : NUMBer <var nane>{, <nval ues>}

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; " PROG 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 :NUM Ber command.

Example setting the value of a two dimensional array [Array(1,2)] with 6 elements

QUTPUT 714; " PROG am SELect ed: NUMBer Array, 0,1, 2, 3, 4, 5"
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or
QUTPUT 714;"PROG NUMB Array,O0, 1, 2, 3,4,5"
Arraysarefilled by varying the right-most dimension the fastest. After executing the above
statement the array values would be, Array(0,0)=0, Array(0,1)=1, Array(0,2)=2,
Array(1,0)=3, Array(1,1)=4, Array(1,2)=5.

Individual array elements cannot be set with the :NUMBer command.

:NUMber? <varname> The :NUMBer? query command is used to return, to an
external 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> islonger than 12 charactersit 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:

HP-1B Error: -112 Program mmenonic too | ong.
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For simple variables the value is returned as a series of ASCII characters
representing a numeric value in scientific notation (+3.00000000000E+000). For
arraysthe 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 Set an I BASI C Error: -283 |11 egal

vari abl e nane isgenerated. If an attempt is made to query the value of a
numeric variable or array and the variable specified in <varname> does not exist
intheprograman| BASI C Error: -283 |llegal variable naneis
generated.

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
externa controller. Considerations such astype conversion (integer toreal, real to
complex, etc.), the sequenceinwhich 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.

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 IBASIC program.

Example querying the value of a one dimensional array [Array(5)] with 6 elements

QUTPUT 714; " PROG am SELect ed: NUMBer ? Array"
ENTER 714; Resul t _array(*)
or
QUTPUT 714;" PROG NUMB? Array"
ENTER 714; Resul t _array(*)

This example assumes that the array named Result_array(*) in the ENTER statement is di-
mensioned exactly the same as the array named Array in the IBASIC program.
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Individua 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 sizeisunknown

10 DI M Tenp$[ 5000] !This will hold 250 numbers @20 characters each
20 DIM Result_array(500) !This array will hold up to 501 val ues

30 OUTPUT 714; " PROG NUMB? Array" !Query the desired array

40 ENTER 714; Tenp$ !Enter the values into a tenmporary string variable
50 N=-1 !Initialize array pointer, assune option base 0

60 REPEAT !Start loop to take values fromstring and put in array

70 N=N+1 !Increment array pointer

80 Pos_comma=POS( Termp$, ", ") !Find comma separ at or

90 Resul t_array(N)=VAL(Tenp$[ 1, Pos_conma-1]) !Put value into array
100 Tenp$=Tenmp$[ Pos_comra+l] ! Renpve val ue fromtenporary string

110 UNTI L PCS(Tenp$,",")=0 ! Check for last value in tenporary string
120 Result _array(N+1) =VAL(Tenp$) !Put last value into array

130 END

The above example assumes that the dimensioned size of the IBASIC array issmaller than
the dimensioned size of the array named Result_array.

Individua array elements cannot be queried with the :NUMBer? command.
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Table 42

:STATe RUN|PAUSE|STOP|CONTinue The STATecommand isused to set, from
an external controller, the execution state of the IBASIC program in the Test Set.
Table 42 defines the effect of setting the execution state of the IBASIC program
to adesired state from each of the possible current states.

Effect of STATe Commands

Desired State of | Current State of IBASIC Program
IBASIC Program
(STATe command| RUNNING PAUSED STOPPED
sent to Test Set)

RUN HP-IB Error: -221 | RUNNING RUNNING
Settings conflict

CONT HP-IB Error: -221 | RUNNING HP-IB Error: -221
Settings conflict Settings conflict

PAUSE PAUSED PAUSED STOPPED

STOP STOPPED STOPPED STOPPED

The program execution states are defined as follows:;

* RUNNING, the program is currently executing.
 PAUSED, the program has reached a break in execution but can be continued.
e 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, STOP, or PAUS) is sent as a series of ASCII characters.

The program execution states are defined as follows:;

* RUN, the program is currently executing.
* PAUS, the program has reached a break in execution but can be continued.
e STOP, program execution has been terminated.

Syntax
PROGr anf : SELect ed] : STATe?

Example

QUTPUT 714; " PROG am SELect ed: STATe?"
ENTER 714; St ate$
or
QUTPUT 714; " PROG STAT?"
ENTER 714; St ate$
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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 arraysinan IBASIC
program in the Test Set. <varname> is the name of an existing string variable or
string array in the IBASIC program. <svalues> isalist of comma-separated
quoted strings which are used to set the value of <varname>.

If the variable name <var_name> islonger than 12 charactersit must be sent as
string data (<var_name> enclosed in quotes). For example, OUTPUT
714;"PROG:STR 'Var_name, data™.

Attempting to send a<var_name> longer than 12 characters as character data
(<var_name> not enclosed in quotes) will generate the following error:HP- | B Err or:
-112 Program menoni ¢ 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$','data™

Appending the IBASIC “$” string identifier onto the string variable name without
enclosing the string variable name in quotes will generate
HP-1B Error: -101 Invalid character.

If an attempt is made to set the value of astring variable or array and no IBASIC
programisinthe Test Setan| BASI C Error: -282 |11 egal program name
is generated. If an attempt is made to set the value of a string variable or array and
the string variable specified in <varname> does not exist in the program an
IBASIC Error: -283 Illegal variable nane isgenerated. If aquoted
string value istoo long to fit into the string variable then it is silently truncated
when stored into the IBASIC string variable. If the specified string variable
cannot hold all of the quoted stringsan | BASI C Error: -108 Paraneter
not al | owed isgenerated.

Syntax
PROGr anf : SELect ed] : STRi ng <var nanme>{, <sval ues>}

Example setting the value of a simple string variable

QUTPUT 714; " PROG am SELect ed: STRing Variable,’data'"
or

QUTPUT 714;"PROG STR Vari able,’ data' "
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Example of setting the value of a string array with 3 elements of 5 char acters each,
such as Array$(2)[5]

QUTPUT 714; " PROG am SELect ed: STRing Array, ' 12345’ ,' 12345’ ,’ 12345" "
or

QUTPUT 714;"PROG STR Array, ' 12345 ,’ 12345’ ,’ 12345 "

Note: With Option Base 0 set in IBASIC, array indexing starts at O.

:STRing? <varname> The :STRing? query command is used to return, to an
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> islonger than 12 charactersit must be sent as
string data (<var_name> enclosed in quotes). For example, OUTPUT
714;"PROG:STR? Var_name™.

Attempting to send a<var_name> longer than 12 characters as character data
(<var_name> not enclosed in quotes) will generate the following error:

HP-1B Error: -112 Program menonic too | ong

If the programmer wishes to append the IBASIC ‘$’ string identifier onto the
string variable name, the string variable name must be sent as string data, that is
enclosed in quotes. For example,

OUTPUT 714;"PROG:STR? 'Var_name$"

Appending the IBASIC ‘$’ string identifier onto the string variable name without
enclosing the string variable name in quotes will generate the following error:
HP-1B Error: -101 Invalid character.

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 stg variable specified in <varname> does not exist in
the program ahBASI C Error: -283 Illegal variable naneis

generated.

Syntax
PROGr anf : SELect ed] : STRi ng? <var nanme>
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The program commands and syntax used to enter string datafrom the Test Set into
the external controller will depend upon the programming language used in the
externa controller. The examples which follow represent the capabilities of HP
Rocky Mountain BASIC programming language running on an HP 9000/300
Series Controller.

Example of querying the value of a simple string variable

QUTPUT 714; " PROG am SELect ed: STRi ng? Vari abl e"
ENTER 714; Val ue$
or
QUTPUT 714; " PROG STR? Vari abl e"
ENTER 714; Val ue$

Exampleof queryingthevalueof astring array with 3 elementsof 5 char acterseach,
such as Array$(2)[5]

QUTPUT 714; " PROG am SELect ed: STRi ng? Array"

ENTER 714 USI NG "3( X, 5A,2X)"; Resul t _array$(*)
or

QUTPUT 714; " PROG STR? Array"

ENTER 714 USI NG "3( X 5A,2X)"; Resul t _array$(*)

Thisexample assumesthat the string array named Result_array$(*) isdimensioned exactly
the same as the array named Array in the IBASIC program and that each element in the
string array Array has five charactersin it.

Example of querying the value of a string array whose name is known but whose
current sizeis unknown

05 OPTION BASE 1

10 DI M Tenp$[ 5000] !This will hold 5000 characters

20 DI M Tenp_array$(50)[200]! Tenp array: 50 el ements of 200 character
30 OUTPUT 714;"PROG STR? Array" !Query the desired array

40 ENTER 714; Tenp$ !Enter the values into a tenmporary string variable
50 N=0 !Initialize array pointer

60 REPEAT !Start loop to take values fromstring and put in array

70 N=N+1 !Increment array pointer

80 Pos_comma=POS( Termp$, ", ") !Find comma separ at or

90 Tenp_array$(N) =Tenp$[ 2, Pos_commma-2] ! Put value into array

100 Tenp$=Tenmp$[ Pos_comra+l] ! Renpbve val ue fromtenporary string

110 UNTIL PCS(Tenp$,",")=0 ! Check for last value in tenporary string
120 Tenp_array$(N+1) =Tenp$[ 2, LEN(Tenp$)-1]! Put last value in array
130 END

The above exampl e assumesthat thetotal 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 gueries received through HP-I1B until after the IBASIC program exits the RUN
state; that is, the program is either PAUSED or STOPPED.

The Test Set will continue to process HP-1B commands into the HP-IB input
buffer up to the point that the buffer is full. If the external controller attemptsto
send more commands than can fit into the HP-1B input buffer before the IBASIC
program is PAUSED or STOPPED, the HP-IB bus will appear to be locked up.
Thisisdueto the fact that the HP-1B bus and the external controller will bein a
temporary holdoff state while waiting for the HP-1B input buffer to empty.

If aquery command is sent to the Test Set while the IBASIC program is under

the influence of a :WAIT command, no data will be put into the Test Set’s
Output Queue until the IBASIC program is either PAUSED or STOPPED. If the
external controller attempts to enter the queried data before the IBASIC program
is PAUSED or STOPPED, the HP-IB bus will appear to be locked up. This is
due to the fact that the HP-IB bus and the external controller will be in a
temporary holdoff state while waiting for the data to be put into the Output queue
to satisfy the enter command.

Syntax
PROGranf : SELected] : WAI T

Example

QUTPUT 714; " PROG am SELect ed: WAI T"
or

QUTPUT 714; " PROG WAI T"
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:WAIT? The :WAIT? guery command stops the Test Set from executing any
commands or queries received through HP-IB until after the IBASIC program
exitsthe RUN state, that is - the program is either PAUSED or STOPPED. A 1is
returned in response to the :WAIT? query command when the IBASIC programis
either stopped or paused.

CAUTION: When the :WAIT? query command is sent to the Test Set the program running on the
external controller will hang on the enter or input statement until the IBASIC program is
either STOPPED or PAUSED. This is due to the fact that the HP-IB bus and the external
controller will be in atemporary holdoff state while waiting for the Test Set to put a1 into
the Output queue to satisfy the :WAIT? query command.

Syntax
PROGr anf : SELect ed] : WAI T?

Example

QUTPUT 714; " PROG am SELect ed: WAl T?"
ENTER 714; Dunmmy
or
QUTPUT 714; " PROG WAI T?"
ENTER 714; Dunmy

Consider the following example where the user wishes to determine, from an
external controller, if the IBASIC program running on the Test Set has finished
executing. The example programs show how this might be accomplished with and
without using the :WAIT? query command.

Example BASI C program without using the :WAIT? query command

10 OUTPUT 714;" PROG: STAT RUN'

20 LOOP

30 OUTPUT 714; " PROG. STAT?"

40 ENTER 714; St at e$

50 EXIT | F State$="STOP" OR St at e$=" PAUS"

60 END LOOP
70 DI SP "I BASI C program not running."
80 END

Example BASIC program using the :WAIT? query command

10 OUTPUT 714;" PROG: STAT RUN'
20 OUTPUT 714; " PROG WAl T?"

30 ENTER 714; Dummy !Program wi ||l hang here until |BASIC program stops
40 DI SP "1 BASI C program not running."
50 END

366



Chapter 6, IBASIC Controller
PROGram Subsystem

Usingthe EXECute The PROGram:EXECute command can be used to list, edit and control IBASIC

Command programs in 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.

Thefollowing operations are given as typical examples of using the
PROGram:EXECute command.

NOTE: The program commands and syntax used to send data from the external controller
to the Test Set will depend upon the programming language used in the external
controller. The examples which follow represent the capabilities of HP Rocky
Mountain BASIC programming language running on an HP 9000/300 Series
Controller.

NOTE: When a PROGram Subsystem command is sent to the Test Set through HP-1B
from an external controller the Test Set is put into REMOTE mode. The Test Set
must be put in LOCAL mode to use the front panel keys or to use the serial ports
to input data into the IBASIC Command line.

Entering anew 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|ine>’

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""'"

367



PROGram Subsystem

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 program|ine>

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 OUTPUT 814; " AFAN: DEMP: GAIN 20 dB"

to
30 OUTPUT 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.
Listing A Program

Execute the following command on the external controller to list an IBASIC
program which is resident in the Test Set to the currently specified IBASIC
Controller LIST device.

QUTPUT 714; " PROG EXEC ' LI ST "
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Downloading An IBASIC Program Into the Test Set

The following procedure uses the PROGram Subsystem commands to transfer an

IBASIC program, which isresident in the memory of the external controller, from

the external controller to the Test Set. This procedure assumes the Test Set’s
HP-IB address is set to 14. The example also assumes the external controller is an
HP 9000 Series 300 Controller.

1
2.

Access the Test Set's TESTS (IBASIC Controller) screen.

Enter a program into the external controller. Use the sample program below if no
program is available. When run, the sample program clears the Test Set's IBASIC
Controller display area, and prints a message indicating that the download procedure
worked.

10 ITHS 1S A SAMPLE PROGRAM

20 CLEAR SCREEN

30 PRI NT " DOWNLOADI NG COMPLETED"
40 END

Execute the following commands on the external controller:

OUTPUT 714; " PROG:. DEL: ALL"

OUTPUT 714; " PROG. DEF #0"

LI ST #714

OUTPUT 714:;" "END

To verify that the program was downloaded, execute the following commands from the
external controller:

OUTPUT 714; " PROG EXEC ' LI ST "
The program should be listed on the Test Set's TESTS (IBASIC Controller) screen.

Run the program on the Test Set by first selecting the [LOCAL] key on the front panel
of the Test Set and then selecting Rue key on the Test Set's TESTS (IBASIC
Controller) screen.
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Uploading a Program From the Test Set

The following BASIC program copies an IBASIC program from the Test Set's
IBASIC Controller RAM to the external controller and then stores it to a file on
the external contradir’'s currently asigned 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, aspldyed.

10 !'Upload an IBASIC programin Test Set to an external controller.
20 DI M Prog_| i ne$[200] !Hol ds |ongest programline in Test Set

30 DIM Fil e_nane$[10] !Holds the nane of file to store |IBASIC program
40 Addr=714 ! Test Set HP-1B address

50 LINPUT "Enter name of file to store IBASIC programin:", Fil e_name$
60 OUTPUT Addr; " PROG DEF?"

70 ENTER Addr USI NG "X, D, #"; Count _l ength ! Get | ength of count field
80 ! Get nunber of characters in program includes CR LF on each line
90 ENTER Addr US| NG VAL$( Count _| engt h) &' D, #"; Char s_t ot al

100 !Create ASCII file to hold program add 5 records for buffer

110 CREATE ASCI | Fil e_name$, (Chars_total /256) +5

120 ASSIGN @ile TO Fil e_nanme$

130 LOOP

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_t ot al
190 END LOCP

200 ENTER Addr; Msg_terminator$ ! Terminate the block data transfer
210 ASSIGN @ile TO* IClose the file
220 END
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Saving an IBASIC Program To A Memory Card

The following procedure can be used to save an IBASIC program from the
IBASIC Controller's RAM memory to a memory card inserted into the front
panel of the Test Set.

1. Press[LOCAL], [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:

e For an HP 8920A,
QUTPUT 714;"PROG EXEC ' I NI TI ALI ZE"": | NTERNAL, 4""" "

e For an HP 8920B,
QUTPUT 714; "PROG EXEC ' I NI TI ALl ZE" " DCS: | NTERNAL, 4""" "

3. Insert the initialized memory card into the Test Set.

4. Define the memory card as the Mass Storage device by executing the following
command on the external controller:

OUTPUT 714; " PROG. EXEC ' MSI "":| NTERNAL, 4""""

5. Save the program to the memory card by executing the following command on the
external controller:

OUTPUT 714; " PROG EXEC ' SAVE ""<fil ename>""""
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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 levelsthan amobile - the RF power test isthe same but the power
levels, supply voltages, pass/fail limits etc. can be different.

There are two approaches which can be used to provide the software with the
information needed to test aradio: a) hardcode the information directly into the
software, or b) store the information outside the program code itself and make it
available to the software as needed. Hardcoding the information into the software
has several serious drawbacks: changing the information is difficult and the
software becomes specific to that radio type. Storing the information outside the
program code and making it available to the software as needed overcomes both
of these problems, that is - theinformation is easy to change and the software is
not specific to a particular type of radio.

The Test Set's automatedansnterface was designed using this approach.
Hewlett-Packard has developed software specifically designed to run on the Test
Set. The HP 11807 Radio Test Software provides the user witragy|idf

industry standard tests. All radio specific information has been removed from the
software. The information needed to test a spetifie 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.

372



Writing Programs
For the TESTS
Subsystem

NOTE:

When Should | Use
the TESTS
Subsystem?
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This section describes the concepts and tasks associated with the TESTS
Subsystem. It is intended to help the experienced programmer develop programs
or modify existing programs, such asthe HP 11807A Radio Test Software, for the
HP 8920A.

Development of IBASIC programs which use the TESTS Subsystem is not
supported on the HP 8920B.

Programs that do not use the TESTS Subsystem have the following limitations:

Tests are always run in the same order, unless the program is written to allow change
(as opposed to having the flexibility to choose the test order before testing using the
TESTS Subsystem).

» Different test procedures cannot be created from the same program without modifying
the test program and re-storing it; (as opposed to using the TESTS Subsystem to create
and store different procedures from the same program).

» If the program compares measured values to specifications, the same specifications
must be used every time the test is run, or the program must be written to allow
specification changes each time the test is run; (as opposed to using the TESTS
Subsystem to change specifications and store them with the associated procedure for
future use).

« If the operator wants to change instrument settings used in a test (frequencies,
amplitudes, filters,..etc), the operator must either change the test program’s variables
directly, or the program must provide for operator interaction during the test; (as
opposed to changing these parameters before testing using the TESTS Subsystem).

* Programs must be loaded and run directly from the IBASIC Controller screen, instead
of using the TESTS screen.

Programs that do not use the TESTS Subsystem have the following freedoms:
« Programs do not have to have a strictly defined structure.

The TESTS Subsystem’s capabilities were designed to allow the operator to “pick
and choose” the tests and parameters needed from a larger set, thereby
eliminating unecessary tests and reducing test time. Writing programs to run in
the TESTS environment requires the programmer to understand asre dmlthe
program structure and syntax required by the TESTS Subsystem.
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TESTS Subsystem
File Descriptions

NOTE:

NOTE:

Three types of files are used in the TESTS Subsystem to store different types of
information.

CodeFiles

Thefirst aspect of an automated definition isthe codeitself. Thisisjust astandard
IBASIC Codefile that can reside either on the Memory card, on an external disk
drive connected to the HP-IB port of the Test Set, or in aninternal RAM disk. The
name of this file is preceded by alower case c in the HP 8920A and a.PGM file
extent in the HP 8920B. Thistellsthe TESTS Subsystem that this particular file
contains program code.

Development of IBASIC programs which use the TESTS Subsystem is not
supported on the HP 8920B.

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 subroutinesin the code to decide if atest
point passes or fails.

Only one Library is defined for each Code file. The name of thisfileis preceded
by alower case | in the HP 8920A and a.LIB file extent in the HP 8920B, telling
the TESTS system that thisisa Library file. Also, both the Library and Code file
should have the same base name to indicate the rel ationship between them.

A Library isrequired if the you want to use the user-interface screen functions of
the TESTS Subsystem. If the program is simple enough that there is no need for
user-input, or if all the user-input is simple enough to be accomplished with
INPUT statements, then a[NO LIB] option is available.

Development of IBASIC programs which use the TESTS Subsystem is not
supported on the HP 8920B.
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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 a different subset of the choices available in the Library.
These files are preceded with alower case p in the HP 8920A and a .PRC file
extent inthe HP 8920B, but are not required to have the same base name as either
the Library or the Code. The name of the corresponding Library (if any) is stored

in each Procedure file.

IBASIC Test Code
cName

Code for all possible

Test Library
IName

Set of all parameters,

Procedure 1
pName

Parameters,
Specifications, and
test for each radio

Procedure 2

radio tests specifications, and pName2
tests
Procedure N
pNameN
ch6drw06.drw
Figure 29 TEST S Subsystem File Relationship
NOTE: Development of IBASIC programs which use the TESTS Subsystem is not
supported on the HP 8920B.
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TESTS Subsystem
Screens

Figure 30

The TESTS Subsystem uses several screensto create, select, and copy files, and
to run tests.

TheMain TESTS Subsystem Screen
Refer to figure 30 .

The TESTS (Main Menu) screen is accessed by pressing the front panel [TESTS]
key. Test procedures are selected and run from this screen. Additionally, accessto
al other TESTS Subsystem screens is accomplished from this screen.

TheSel ect Procedure Location: fieldisused to select the mass storage
location for the procedure to be loaded. The Sel ect Procedure Fil enane:
field is used to select the name of the procedure to be loaded. The

Descri pti on: field givesthe user abrief description of the procedure currently
selected inthe Sel ect Procedure Fil enane: field.

To view al the Procedures available on the mass storage location currently
selected inthe Sel ect Procedure Locati on: field, position the cursor on the
Sel ect Procedure Fil enane: field and push the rotary knob. A menu will
appear in the lower right corner of the screen, displaying all the procedure files
which are available. Thisis not alisting of the full contents of the selected mass
storage location, it is only alist of the proceduresfiles that are stored on that
media.

TESTS (Hain Henu)
Please zelect o rrocedure to load. [{Run Test

HContinue

LOAD TEST PROCEOURE:

Select Frocedure Location: MHelr |
Select Procedure Filename! Library: Program:

Dezcrimtion:

CUSTOMIZE TEST PROCEOURE: SET UP TEST SET:

Execution Cond

El External Devices
SOl Frinter Setup

LB IBASIC Cntrl

[@EL Chonnel Information
A Te:zt Forameters
BILN) Order of Tests

B Fozz/Foil Limits
[l Soveslelete Procedure

ch6drw?7.drw

The TESTS (Main Menu) Subsystem Screen
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TESTS Subsystem User -1 nterface Screens

The TESTS Subsystem allows the user to easily modify the test subroutines,
parameters, specifications and configuration to correspond to the requirements of
a specific 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 Tests screen lets the user select the desired test(s) from the full set of
available tests in the loaded procedure file.

TheChannel Information screen defines the transmit and receive frequencies used for
the selected tests.

ThePasg/Fail Limits screen defines the specifications used to generate pass/fail
messages 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
supply voltage,..etc.).

TheExternal Devices screen identifies all connected HP-IB equipped instruments and
their HP-IB addresses.

The Save/Delete Procedure screen is used to save or delete Procedures.

ThePrinter Setup screen is used to select the printer used for IBASIC PRINT
commands and to configure the format of the printer page.

The Execution Cond screen is used to configure the IBASIC program execution
conditions.

ThelBASIC Cntrl screen is the IBASIC Controllers display screen.

Refer to the TESTS screen description in the User’s Guide, for information
concerning how the different TESTS Subsystem screens are used.

The use of théBASIC Controller screen is described in the beginning of this
chapter.
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Program Structurefor TESTS Subsystem Programs

Writing programs that take advantage of the TESTS Subsystem capabilities
requires the programmer to understand how to structure the program to access the
TESTS Subsystem user-interface screens.

NOTE: Development of IBASIC programs which use the TESTS Subsystem is not
supported on the HP 8920B.
General Here are the steps to abasic algorithm that can be used to execute a number of test
Organization subroutines at a number of different frequencies:
BEGIN

SET UP (Set up the COM areato hold the global variables.)
REPEAT (for all Test Frequencies)

REPEAT (for all Defined Tests)

DO SUBROUTINE (defined Test)

UNTIL (All Defined Tests Done)
UNTIL (All Test Freguencies Tested)
END
SUBROUTINEL (Defined Test 1)
SUBROUTINEZ (Defined Test 2)
SUBROUTINES3 (Defined Test 3)
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Program Example Thefollowing example IBASIC program uses the basic algorithm shown above

and the TESTS Subsystem to execute a number of test subroutines at a number of
defined test frequencies. Also included are examples of how to interact with the
user-interface to allow a user to access parameters, specifications, and
configuration fields to define a specific set of test requirements.

An explanation of the program exampleis given at the end of the listing.

Program Listing

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280

290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480

| DEMO 1
THE FIRST LINE MUST CONTAIN THE NAVE OF THE LI BRARY

OF THE TEST SUBSYSTEM ON THE Test Set
REVISION: 1 APRIL, 1991

!
!
!
]
]
I TH S PROGRAM | S A DEMO PROGRAM TO DEMONSTRATE THE USE
]
]
]
]
]

COM /1 _o/ 1 _o$[470]

I I NPUT OUTPUT STRI NG

COM / Freq/ Rx_f, Tx_f

I PRESENT RX AND TX FREQUENCIES I N MHZ

|

| NTEGER Test _return

I TITLE SCREEN FOR OQUR TESTS

CLEAR SCREEN

PRI NT TABXY(2,2),"___ DEMO PROGRAM FOR THE TESTS SUBSYSTEM __ "
|

| SET UP A SOFT KEY TO HALT THE PROGRAM
ON KEY 1 LABEL "Stop Test",5 GOTO Stp_test
!

| CLEAR THE | NTERNAL Test Set BUS

CLEAR 800
!

I NOW READ THE TEST FREQUENCI ES IN ONE AT A TIME AND DO THE
I SEQUENCE COF TESTS ON THEM
Ch=1
REPEAT
OUTPUT 800; " TESTS: FREQ? " &VAL$( Ch)
| _o$=""
ENTER 800; 1 _0$%
I SET THE VALUE OF THE RX FREQUENCY
Rx_f=VAL(| _o$[4;12])
! SET THE VALUE OF THE TX FREQUENCY
Tx_f=VAL(1_o0$[30; 12])
I SET WHETHER TO TEST TH S FREQUENCY
T_it$=l _o%[56; 1]
' SET IF THHS IS A PRI ME FREQUENCY
I F (LEN(I _0$) >57) THEN
Pri me$=I _o$[58; 1]
ELSE
Pri me$="N"
END | F
' |IF TH S FREQUENCY IS TO BE TESTED
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490 IF T_it$="Y" THEN

500 PRI NT TABXY(2, 6), " RX FREQUENCY = ", Rx_f

510 PRI NT TABXY(2,7),"TX FREQUENCY = ", Tx_f

520 PRI NT TABXY(2,8),"TEST THI S FREQUENCY ?", T_it$
530 Run_ts=1

540 ! RUN THROUGH THE SEQUENCE OF TESTS

550 REPEAT

560 Done_t =0

570 ! ENTER I N THE TEST SEQUENCE

580 OUTPUT 800; " TESTS: SEQN? " &VAL$( Run_ts)

590 | _o$=""

600 ENTER 800; | _0$

610 Tst =VAL(I| _o$%[ 4; 2])

620 !' |IF TH'S TEST IS TO BE SKI PPED THEN SET THI S
630 IF 1_o$[7;1] ="N'" THEN Tst=-Tst

640 ' IF TH SIS A PRIME FREQUENCY RUN THE TEST
650 I F Tst<O AND Pri ne$="Y" THEN

660 I CALLS THE SUBROUTI NE NAME T(ABS(Tst))

670 T(ABS(Tst), Test _return)

680 I F (Test _return=1) THEN GOTO Test _error
690 Done t=1

700 END | F

710 !' |IF THIS TEST IS TO BE DONE AND | S NOT A PRI ME FREQUENCY
720 I F Tst>0 AND NOT Done_t THEN

730 I CALLS THE SUBROUTI NE NAME T(ABS(Tst))

740 T(ABS(Tst), Test _return)

750 | F (Test _return=1) THEN GOTO Test _error
760 END | F

770 Run_t s=Run_t s+1

780 UNTIL Tst=0 OR Run_ts=51

790 END | F

800 Ch=Ch+1

810 UNTIL Ch=51 OR Tx_f=-1 OR Rx_f=-1

820 Stp_test: !

830 CLEAR SCREEN

840 PRI NT TABXY(2, 10), " FI NI SHED TESTI NG'

850 GOTO End_pr ogram

860 Test _error: !

870 CLEAR SCREEN

880 PRI NT TABXY(2, 10), " PROGRAM STOPPED, TEST ", ABS(Tst), "FAl LED'
890 End_program !

900 END

910 TO1l: SUB TO1l(Test_return)

920 COM /1 _ol |1_o%

930 COM / Freq/ Rx_f, Tx_f

940 DI M Cal I'i ng_nanme$[ 22], Model $[ 22], Opti ons$[ 22]

950 I TEST ROUTI NE NUMBER 1

960 PRI NT TABXY(2,12),"DO NG TEST NUMBER 1 FOR FREQ ", Rx_f
970 I GET THE PARAMETER 1 FOR TH S TEST

980 OUTPUT 800; " TESTS: PARM? " &VALS$( 1)

990 | _o$=""

1000 ENTER 800; 1 _o0%

1010 I | F THERE | S NO PARAMETER THEN PAUSE

1020 IF 1_o$[1;5]="Error" THEN

1030 PRI NT TABXY(2, 14),"ERROR | N RECALLI NG THE PARAMETERS FOR TEST 1"
1040 Test _return=1

1050 END I F

1060 Par m 1=VAL(| _o$)
1070 | GET CONFIGURATION 1 | NFO FOR TH' S TEST
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1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380

1390
1400
1410
1420
1430
1440
1450
1460
1470

2380
2390
2400
2410
2420
2430
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OUTPUT 800; " TESTS: CONF? " &VALS$( 1)

| _o%=""

ENTER 800; 1 _0$%

Cal | i ng_name$=Il _o$[ 4; 21]

Model $=1 _o$[ 27; 21]

| laddr =VAL( TRI M( | _o$[ 50]))

Opt i ons$=1 _o$[ 54]

I CGET SPECIFICATION 1 FOR TH S TEST

OUTPUT 800; " TESTS: SPEC? "&VALS$(1)

| _o%=""

ENTER 800; 1 _o0$%

IF 1 _o$[1;5]="Error" THEN
PRI NT TABXY( 2, 14),"ERROR | N RECALLI NG THE SPECI FI CATI ONS FOR TEST 1"
Test _return=1

END | F

Lower _|imt=VAL(TRI Mb

Upper _I i m t =VAL(TRI M

(1_o%[
B (1_o%[
Test $=TRI Ms(1 _o$[ 30])

SUBEND
T02: SUB TO2( Test _return)

COM /1 _of 1_o%
COM / Freq/ Rx_f, Tx_f
TEST RQUTI NE NUMBER 2
PRI NT TABXY(2,13),"DO NG TEST NUMBER 2 FOR FREQ ", Rx_f

SUBEND
T03: SUB TO3( Test _return)

COM /1 _of 1_o%
COM / Freq/ Rx_f,Tx_f
TEST RQUTI NE NUMBER 3
PRI NT TABXY(2,14),"DO NG TEST NUMBER 3 FOR FREQ ", Rx_f

SUBEND
T:SUB T(N, Test_return)

I CALL THE PASSED TEST NUMBER (N)
SELECT N
CASE 1
TO1(Test _return)
CASE 2
TO2(Test _return)
CASE 3
TO3(Test _return)

CASE 49

T49(Test _return)
CASE 50

T50( Test _return)
END SELECT

SUBEND
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Program Listing Explanation

10

130
150

180

200
210
240
270
310
320
330
340
370
390
410

430

490
500-520
530
550
560
580

Thisfirst line must contain the name of the Library and the pro-
gram. Thisis checked by the TESTS Subsystem when loading
the program.

Establish acommon |_o$ string for the ENTER statements.

Establish common Rx_f and Tx_f that can be used by the sub-
programs (tests).

The Integer Test_return is used by the subprograms to indicate
the test ended with some error condition. The meaning of
Test_return could be expanded to include the status of the test
(for example, PASS/FAIL).

Clearsthe IBASIC screen.

Prints and indication that the Demo program is running.
Allows the User to stop the program using a softkey.
Clear the Internal Bus of the Test Set

Ch keeps track of which channel we are currently testing.
Now Repeat for al Freguencies

Request all the channel values from the Test Set.

| _0$ getsthe string return.

The Rx frequency is pulled from the string.

The Tx frequency is pulled from the string.

T_it$ gets either a “Y” or an “N” depending on whether this
frequency is to be tested.

If a Prime channel has been specified then Prime$ gets a value
Of HYH.

If this frequency is to be tested

Print out some information on the test about to be performed.
Run_ts holds the value of the test currently being run.
Repeat for all Specified Tests

Done_t is initialized to not completed.

Get the Test specifier for the current Test.
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590
600
610

630

650

670

680

690
700
720

740

750

760
770
780

790
800
810

820
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Initialize 1_o$ to anull string.
|_0$ holds the value of the return string.

Tst now hold the value of the current test. Thisvalueisequal to
the index of the Test Name in the Test selection list shown on
the Test Seqn screen.

This tests whether this test is to be run for al channels. If not,
the value is still kept around but is made negative. Thiswill be
used in later tests.

If the number of the test is indeed negative but the channel is
prime, then the test is done.

This calls a subroutine that maps the number of the test with
the subroutine that defines this test.

If there is an error, then the program stops and the error is
reported.

Done _t is set to completed.
End this IF statement.

If Tst is suppose to be done, and has not yet been done, then
now do it.

Again, This calls a subroutine that maps the number of the test
with the subroutine that defines this test.

If there is an error, then the program stops and the error is
reported.

End this IF statement.
Increment the step for the Test index.

If there are no more steps specified, or if the number of tests
run is 51, then leave the test segn loop.

End the Tst IF statement.
I ncrement the Channel number.

Stop stepping through the channels if the number of channels
reaches 51, or if the Receive or Transmit frequencies are speci-
fied at -1.

The goto location for the stop test softkey.
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830
840
850
860
870
880
890
900
910

920-930

940

960
980

990
1000
1020-1050

1080

1090
1100
1110

1120

1130

Clear the screen

Indicate that the test is finished.

Goto the end statement.

The goto location if an error occurs in one of the subroutines.
Clear the screen.

Indicate that one of the tests have failed.

The goto for the end of the program.

End of the main program.

Subroutine TO1-This corresponds with test #1. This subroutine
illustrates how to enter values from the Parameters, Configura-
tion, and Specification screens.

I ncludes the common variables.

Dimension some variables that will be used to store values
from the configure screen.

I ndicate that the first test is now active.

Enter the value of the first Parameter. Thisisthe value of the
first parameter on the Parameter screen.

Initialize the |_o$ string.
Enter the value.

If there is no defined parameter this string will catch the error
and return it to the main program.

Get theinformation for the first instrument stored on the con-
figure screen.

Initialize the |_o$ string.
Enter the string.

Calling_name$ now holds the string associated with the Call-
ing Name field on the configure screen.

Model$ now holds the string associated with the Model field
on the configure screen.

| 1laddr equals the value in the Addr field on the configure
screen.
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1140 Options$ now holdsthe string associated with the Optionsfield
on the configure screen.

1160 Get the information for the first Specification listed on the
Specification system.

1170 Initialize the |_o$ string to null.

1180 ENTER the |_o$ string.

1190-1220 If there is no specification defined for this specification num-

ber, then an Error will appear in the |_0$ string. If this occurs,
stop the test and return the error to the main program.

1230 Set the lower limit from the value in the string.
1240 Set the upper limit from the value in the string.
1250 Set Test$ to whether “Upper’LLbwer”, “Both”, or “None” of
the specs are to be tested.
1260 End of this subroutine.
1270-1380 These are the second and third subroutines. They are labeled

T02 and TO3 to awespond with the second and third test rou-
tines defined on the Test Seqgn screen.

1390-2430 SUB T maps the calls from the main program to the correct
subroutine. The mapping is quite simple, with the main pro-
gram specifying which test to run and this subroutine calling
the correct subroutine based on the SELECT statement.
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NOTE:

NOTE:

Creating A Library And Default Procedure File

Development of IBASIC programs which use the TESTS Subsystem is not
supported on the HP 8920B.

Once the Code file has been created, an associated Library and default Procedure
file for the Code file can also be created. Both of these files are BDAT files and
are created using the DEV_PL program on the Program Development Tool disk
shipped with this manual. The files on this disk are described later in this section.

Creating A Procedure File With No Library

Development of IBASIC programs which use the TESTS Subsystem is not
supported on the HP 8920B.

If the programmer does not want the program to use the different user-interface
screens of the TESTS Subsystem, create a Procedure from the Code file that does
not have a Library associated with it. Thisis done using the DEV_PL program on
the Program Devel opment Tool disk shipped with this manual. When the test
information is defined, [NO LIB] is selected for the Library Name.

When creating a procedure to run without a Library, the first line of the Code file
must be an exclamation point followed by the Code file name. For example, if the
procedureiscaled FM_TESTS thefirst line of your Code file must be

1 I FM_TESTS
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Development of IBASIC programs which use the TESTS Subsystem is not
supported on the HP 8920B.

The Software Development Tool disk contains a devel opment program and
examplefilesto create IBASIC programsto run in the TESTS Subsystem
environment of the HP 8920A.

Code, Library, and Procedure files can be created using the devel opment
program.

Several macro-level functions are available for file transfer and storage to
eliminate line-by-line command entries.

Development Disk File Descriptions

DEV_PL isthe main program for interfacing with the HP 8920A, external disk
drives, printers; you use it when developing Code, Library, and Procedure files
used with the TESTS Environment on the HP 8920A.

cDEMO isademo test that makes use of the Library and Procedure parametersin
the IDEMO and pDEMO _T files. This program contains sub-programs that are
useful when developing other test code.

IDEMO isaBDAT file containing a demo set of library parameters.

pDEMO_T isaBDAT file containing ademo set of procedure parameters are
used with the library fileIDEMO.

INST_C 9isaBDAT file containing the instrument names, model numbers, and
addresses for the HP 8920A and the Printer (if used) that are used by the DEV_PL
program.

MASS S 9isaBDAT file containing the locations of the external disk drives
used by the DEV_PL program.

LINK isaprogram that the DEV_PL program sends to the HP 8920A when
sending datato or receiving data from the HP 8920A. This datais used to create
the Procedure and Library files on the HP 8920A. This program is not used when
sending or receiving code to or from the HP 8920A.
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STRT_DEV is the program that is loaded when the “Setup To Develop Code”
function is selected in the DEV_PL program. The delivered code in this file is
only an “END” statement. You can store the Code you are developing under this
name for automatic loading when “Setup To Develop Code” is pressed in
DEV_PL.

_T_is atemporary ASCII file that the code is placed in when it is received from
the HP 8920A, and before it is loaded into the external controller. This file will be
reused every time code is received from the HP 8920A.
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Insert the Software Development Tool disk in your disk drive, and type LOAD
"DEV_PL: <l ocat i on>" and press ENTER.

After the program has loaded, type RUN and press [ENTER] to display the main menu.

Use your computer’s up-arrow and down-arrow keys and the Select softkey to select
theConf i gur e Syst emfunction from the list at the right side of the menu.

Enter the required system information, using the examples listed on each screen. As
each type of information is input, answer ‘Yes’ when prompted to store the new
information on disk. This allows the system to use this information the next time the
program is run, eliminating re-entry.

When you have entered all necessary system information, Beleetto return to the
main menu.

The main menu is displayed when the software is loaded. As each function from
the right side of the screen is highlighted, a corresponding Funct i onal

Descri pti on isdisplayed. After you have configured the software, the order
you use the functions depends on what you are doing.

Suggested Development Sequence

1

Insert an initialized memory card into your HP 8920A that contains enough memory to
store your Code, Library, and Procedure files.

Use the Setup To Develop Code function to create your Code file and save it to a
memory card. Remember to use the ‘c’ prefix when saving the file to identify it as a
Code file.

Use the Define Test Information function to create a Library and Procedure file for your
Code file. The functions associated with this screen should be performed in order,
starting with Define Library Name, and ending with Store Test Data to Disk.
Remember to use the same name for the Library file that you use for your Code file.
(The Procedure file does not have to have the same name.)

Use the Send Data To HP 8920A function to transfer the Library and Procedure files
you just created to the HP 8920A.

Your Code, Library, and Procedure files should now exist on your HP 8920A’s
memory card. To see if they are, use theB9POA Command function and enter
the CAT command to list your memory card’s contents on the HP 8920A’s
screen.

389



Program Structure for TESTS Subsystem Programs

Other Functions

Load Test Data From Disk is used to retrieve existing Procedure and Library files
from adisk drive. The information can then be edited and re-stored.

Rcv Data From HP 8920A is used to retrieve Library and Procedure files from a
memory card. The information can then be edited and re-stored.

Rcv Code From HP 8920A is used to retrieve Code loaded in the HP 8920A’s
RAM. The information can then be edited and re-stored.

Print Test Data prints a listing of all Library and Procedure information for the
currently loaded files.
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Programming The Call Processing Subsystem

This chapter presents information on how to control the Test Set's Call
Processing Subsystem using the Call Processing Subsystem’s remote user
interface. For information on how to control the Call Processing Subsystem
manually, refer to Chapter 6, Call Processinppsystem, in the Test Setkser’s
Guide It is highly recommended that the programmer be familiar with using the
Call Processing Subsystem manually before reading this chapter.
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Description of the Call Processing Subsystem’s Remote User Interface

The Call Processing Subsystem’s Remote Userfatte onsists of the following
items:

» aset of programming commands which access all available fields on the five Call
Processing Subsystem screens

e a status register group whose condition register reflects the current state of the Call
Processing Subsystem annunciator state indicators

» aset of error messages, available through HP-IB, which provide information about
error conditions encountered while in the Call Processing Subsystem

The programming commands provide the capability to generate control programs
which can establish a cellular link between the Test Set (simulated Base Station)
and a cellular phone (mobile station). The status register group and the error
messages provide the control program with the information necessary to make
program flow decisions.

Once alink is established the control program can exercise the call processing
functionality of the mobile station, such as:

« decoding orders from the Base Station, such as; orders to retune the transceiver to a new
frequency, to alert the mobile station user to an incoming call, to adjust the transceiver
output power level, or to release the mobile station upon completion of a call.

* encoding signaling information for transmission to the Base Station, such as; dialed
digits for call origination, disconnect signal at the completion of a call, or mobile
identification number.
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In addition to exercising the mobile station’s call processing functions, the control
program can utilize the RF and audio instruments in the Test Set to characterize
the overall performance of the mobile station while on an active voice channel by
making such measurements as; receiver sensitivity, FM Hum & Noise, transmitter
carrier power, carrier frequency accuracy, SAT tone deviation, etc..

The Call Processing Subsystem decodes various reverse control channel and
reverse voice channel signaling messages. The remote ustcdetereides
commands which allow the control program access to the contents of the decoded
messages.

For forward control channel and forward voice channel signaling messages, the
Call Processing Subsystem provides the option of sending messages whose
contents are built using the rules and regulations specified in the applicable
industry standard, or the control program can define the message contents as
desired. Having the capability to set the bit patterns of the signaling messages sent
to the mobile station gives the control program the capability to test the
robustness of the mobile station by introducing known errors into the signaling
messages. Once an error has been intorduced the control program can monitor the
response of the mobile station.
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Operational
Overview

The Test Set is able to simulate a cellular Base Station by using it's hardware/
firmware resources to initiate and maintain a link with only orobile station.

Unlike a real base station, which has many transceivers and can support many
mobile stations simultaneously, the Test Set has only one transceiver (it's signal
generator and RF/AF analyzer) and can support only one mobile station at a time.
This means that the Test Set's transceiver can be configured as either a control
channel or a voice channel, but not both simultaneously.

To establish a link with a mobile station the Test Set'’s transceiver is configured as
a control channel. Once a link has been established and the control program
directs the Test Set to test the mobile station on a voice channel, the Test Set
sends the appropriate information to the mobile station on the control channel and
then automatically re-configures it's transceiver to the voice channel assigned to
the mobile station. Once the voice channel link is terminated the Test Set
automatically re-configures it's transceiver back to being a control channel.

Handoffs are accomplished in a similar manner. When a handoff is initiated while
on a voice channel, the Test Set sends the necessary information to the mobile
station on the current voice channel. At the proper time the Test Set then
automatically re-configures it's transceiver to the new voice channel.

Figure 31, "Call Processing State Diagram," on pageilB&trates the primary

call processing states available in the Call Processing Subsystem. Each box
represents a call processing state and includes the measurement information
available while in that state. The events which trigger transitions between the
various states are shown on the diagram. Events which are initiated from the Test
Set are shown in solid lines and events which are initiated from the mobile station
are shown in dashed lines. The annunciators on the call processiegswill be

lit while in that call processing state.
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State: Idle State: Register
Annunciator: None Annunciator: @ Register
Meas. None Meas:RECCW A
RECCW B
RECCW C
Phone Number
ESN (hexadecimal)
Active SCM
Register
Fr—— - - - - — — — - | State: Active 9
I - Annunciator: e Active |- — — — — _ _ _ .
| Meas: None SEND key pressed |
I while Roaming |
| Page or in Service mode |
| |
| |
I State: Page |
| Annunciator: e Page v
| Meas:RECCW A
I BEEEW E State: Originate
I Annunciator: None
| MeasRECCW A
| RECCW B
| RECCW B
I State: Access - stCCW E o
Annunciator: @ - ] one Num
| Access ESN (hexadecimal)
Meas: None - SCM
| Called number
I
| Release +
| State: Connected Order
: Annunciator: @ Connect
L Meas:RV COrdCon — = event initiated from Test Set
- TX Freq Error Handoff - — — - = event initiated from Mobile
TX Power .
END key pressed FM Deviation Station
while on an active
voice channel
Figure 31 Call Processing State Diagram
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Using the Call Processing Subsystem’s Remote User Interface

In order to use the Call Processing Subsystem’s Remote User Interface a mobile
station must be connected to the Test Set and be powered on.

Connecting A Figure 32, "Connecting a Mobile Station to the Test Set," on pagsi288s a

Mobile Station typical example of connecting a mobile station to the Test Set. Many of todays
small, handheld mobile stations require special fixtures, available from the mobile
station manufacter, to access the antenna, audio in ardicaout on the mobile
station.

If any audio testing is to be done on the mobile station, the audio input
(microphone input) to the mobile station and the audio output (speaker output)
from the mobile station must be connected to the Test Set. If no audio testing is to
be done only the antenna needs to be connected to the Test Set.
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- e
i D----m

AUDIO OUT
H AUDIOIN Lo

Figure 32

NOTE:

Microphone In Mobile Station

Manufacturer’'s
Special Fixture

Antenna

Connecting a M obile Station to the Test Set

Do not connect the antenna of the mobile station to the ANT | N port on the front panel of
the Test Set as this will cause the overpower protection circuitry to trip when the mobile
station istransmitting. Refer to the ANT | Nfield description in the HP 8920 User’s Guide

for further information.

Refer to Chapter 6, Call Processing Subsystem, inthe HP 8920 User’s Guidéor
detailed information on connecting a mobile station to the Test Set.
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Accessingthe Call The Call Processing Subsystem screens are accessed by selecting the CALL

Processi ng CONTROL, CALL DATA, CALL BI T, CALL CONFI GURE, or ANALOG MEAS screens

Subsystem Screens using the :DISPlay command. The mnemonics used to select a particular screen
with the DISPlay command are shown in table 43.

The query form of the :DISPlay command (that is - :DISPlay?) can be used to
determine which screen is currently displayed.

Table 43 Call Processing Screen Mnemonics
Screen M nemonic
CALL CONTROL ACNT
CALL DATA CDAT
CALL BIT CBIT
CALL CONFIGURE | CCNF
ANALOG MEAS CME
Syntax
: Dl SPl ay <screen menoni c>
: DI SPI ay?
Example

QUTPUT 714;"DI SP ACNT"
QUTPUT 714; " DI SP?"
ENTER 714; Scr een$

Command Syntax  The Call Processing Subsystem programming commands and command syntax
are detailed in the Call Process section of the "HP-I1B Syntax Diagrams' in
chapter 3. Refer to the “Programming the (screen name) Screendasdh this
chapter for detailed information on using the Call Processing Subsystem
programming commands for eachresen.
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Conditioning the It is recommended that the control program perform the following steps when

Test Set for Call first entering the Call Processing Subsystem (that is - the first time the CALL
Processing CONTROL screen is selected during a measurement session).

Zero the RF Power meter.
There are two reasons for zeroing the RF power meter:

a. When any Call Processing Subsystem screen is displayed (except the ANALOG

MEAS screen) and the Call Processing Subsystem is iadheect state, the

host firmware constantly monitors the mobile station’s transmitted carrier power.

If the power falls below 0.0005 Watts the error messdgePower Loss

i ndi cates | oss of Voi ce Channel will be displayed and the simulated
base station will terminate the call and return toAbei ve state. Zeroing the

power meter cancels any inherent dc offsets that may be present within the power
meter under zero power conditions. This ensures that the host firmware makes the
correct decisions regarding the presence of the mobile stations’s RF carrier.

. Zeroing the power meter establishs a 0.0000 W reference for measuring the mobile

station’s RF power at the RF IN/OUT port. This ensures the most accurate RF
power measurements of the mobile stations’s RF carrier at different power levels.

NOTE:

Commands:
OUTPUT 714; "Dl SP RFAN; : RFAN: PME: ZERO'

Ensure that no RF power is applied tofke | N/ QUT port when the power meter is being
zeroed.

e Couple the variable frequency notch filter to AFGenl.

This step is only required if audio testing is to be done on the mobile station. This step
couples the variable frequency notch filter to the output frequency of AFGenl ( audio

frequency generator #1). The notch filter is used when making SINAD measurements.
AFGenl is used to generate the audio tone for the SINAD measurement. Coupling the

notch filter to the audio source ensures the most accurate measurement.
Commands:
OUTPUT 714; " DI SP CONF; : CONF: NOTC ' AFGEN1' "
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Call Processing
Subsystem HP-IB
Error Messages

Reading A Call
Processing
Subsystem HP-IB
Error Messages

Figure 33

The Call Processing Subsystem HP-1B error messages are numbered 1300
through 1317 and are detailed in "Error -1300" on page 515 through "Error -
1316" on page 518.

If an error occurres whilein the Call Processing Subsystem, an appropriate error
message will be placed in the Error M essage Queue. The control program can
read the Error M essage Queue to retrieve the error message. See "Error M essage
Queue Group," in chapter 4, on page 235 for detailed information on the Error
Message Queue.

If an error occurred while attempting to decode data messages received from the
mobil e station on the reverse control channel or reverse voice channel, theraw data
message bits are displayed in hexadecimal format in the upper right hand portion of
the CALL CONTROL screen.

Figure 33 on page 402 shows layout of the CALL CONTRCL screen when a
decoding error has occurred. The raw data bits can be read by the control
program. Refer to the Di spl ay field description, on page 411, for information on
how to read data in the upper right hand portion of the CALL CONTROL screen.

CALL CONTROL

EECC Error Eeturn

Error Doto REeceived from ERECC

Hl fActiue Word 1 (hexl: AEEDESEDASCDA
) Register Word 2 [(hex):l036801F2114a
] Paose Mard 3 (hex):032BEDAZSAB0R
J Access
) Connect
Svstemn Tyre |Voice Chonnel Assiganment To Screen
AMFS
Cntrl Chan
Chan: -
Aurlitude
Fwr Lul: =
dBm

Order S10 __ SHT: -

M5 Id
Fhaone Hum
1111110111

CALL CONTROL Screen with Decoding Error M essage Display
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Call Processing See "Call Processing Status Register Group," in chapter 4, on page 241 for a
Status Register detailed description of the Call Processing Subsystem Status Register Group.
Group

See " Status Reporting Structure Overview," in chapter 4, on page 211 for detailed
information on status register groups and status reporting.

Using the Call The Call Processing Subsystem uses annunciators to indicate its current state.
Processing Status  That is- if the Call Processing Subsystem isin the connected state, the Connect
Register Group To annunciator will be lit.

Control Program

Elow Bits 0 through 5 of the Condition register in the Call Processing Status Register

Group mirror the condition of the annunciators. That is - if the Connect
annunciator islit, bit 5 of the Condition register will be TRUE, logic 1, and all
other bitswill be FALSE, logic 0.

Under most circumstances a control program will need some means of
determining the state of an interaction between itself (the control program), the
Call Processing Subsystem and the mobile station.

For example - if the control program wishes to register a mobile station, it (the

control program) will have to send a command to put the Call Processing

subsystem into the Act i ve state, then, onceintheActi ve state, send a

registration message by putting the Call Processing Subsystem into the

Regi st er state and then determine when to read the mobile station’s registration
information in order to make a determination as to whether the mobile station
regisered correctly.

In the manual user interface, thenainciators supply this state information to the
operator. In the remote user interface, the Call Processing Status Register Group
supplies the state information to the control program.

The control program can access this information in one of two ways; by polling
the status registers or by using the service request feature of the HP-IB. If
properly implemented, either method can be used to obtain the information.
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Advantages/Disadvantages of Polling

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

The Test Set has a multitasking 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 HP-1B.

If acontrol program constantly polls the status registers to determine when a
particular state istrue, that state may take a very long time to go true or it may
never go to the true state. Thisis because the process which would cause that state
to go true will take a long time to complete or never complete becauseit is
constantly being interrupted by the HP-IB service process.

This condition may cause problems with the timing of the message protocol
between the simulated Base Station and the mobile station. Therefore, care must
be exercised when using the polling technigue to allow enough time between
pollsfor processes to execute within the Test Set.

Some computer systems and/or programming languages may not support the
service request feature of the HP-IB and consequently polling would be the only
technique availableto the programmer. When using a polling technique be sure to
include a delay in the polling loop.

Advantages/Disadvantages of Using Service Request

The service request feature of the HP-IB has the advantage that it allows the Call
Processing Subsystem to execute at its maximum speed since processes within the
subsystem are not being constantly interrupted by the need to service the HP-IB.

The service request feature of the HP-1B has the disadvantage that it takes more
code to implement within the control program. The consequence of whichisa
slight reduction in the overall throughput of the control program since more code
must be executed to accomplish the same task.

See "Setting Up and Enabling SRQ Interrupts,”" in chapter 4, on page 263 for
information on using the service request method.

The choice of which technique to use, polling or service request, will depend
upon the needs of the particular application.
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The Call Processing Subsystem makes availableto the control program many data
messages received from the mobile station. For example - if the simulated Base
Station sends a registration message to the mobile station, the registration
information (MIN, ESN, SCM) received from the mobile station can beread by
the control program.

The data messages are displayed on the CRT after the successful completion of
the call processing function (registration, page, origination, etc.). When call
processing functions complete, state changes occur within the Call Processing
Subsystem. For example - when a registration completes the Call Processing
Subsystem exits the register state (the Regi st er annunciator is turned off) and
returnsto the active state (the Act i ve annunciator is turned on).

The control program should only query the Test Set for the data messages after all
the state transitions are complete. For example - the control program should not
attempt to read the MIN, ESN or SCM until after the Regi st er annunciator is
turned off and the Act i ve annunciator is turned on.

Thisis because the Test Set has a multitasking architecture wherein multiple
processes execute on a priority driven and an event driven basis. Each processis
given atimeslice on the CPU depending upon its priority, the priority of other
processes and the nature of the events occurring within the Test Set.

Upon completion, processes within the Call Processing Subsystem pass data
messages received from the mobile station to the Measurement Display Process
which displays the information on the CRT during its next CPU timedlice. If the
control program attemptsto query the data fields before the Measurement Display
Process has posted the information to the CRT, it is possible that the fields will be
blank or contain datafrom a previous call processing function.

Waiting to read the data messages until after all state transitions have occurred
ensures that the data from the most recent call processing function will have been
posted. Table 44, "Call Processing Subsystem State Transitions' on page 406 lists
the possible state transitions within the Call Processing Subsystem.
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Table 44

Call Processing Subsystem State Transitions

Starting State | Command State Transitions Final State
Idle Active Idle - Active Active
Active Register Active - Register - Active Active
Active Page Active -Page - Access- Connect | Connect
Connect Handoff Connect - Access - Connect Connect
Connect Release Connect - Active Active
Connect Order Connect - Access - Connect Connect
Any state Active Current state - Active Active

NOTE:

The Access state may occur more than once during state transitions. For example:
Connect - Access - Access - Connect. The number of times the Access state occurs is
situation and system dependent.

If, for some specific application need, it is necessary to query the data messages
before all state transitions have occurred, the control program may have to wait
some finite amount of time before requesting the data or request the data multiple
time (checking for the presence of data each time) or some combination of the
two.

Call Processing Subsystem state changes can be monitored by the control
program through the Call Processing Status Register Group. See "Call Processing
Status Register Group" on page 403 for further information.
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Programming The CALL CONTROL Screen

CALL CONMTEOL
Phorne Huwm: 309-990-5092
ESH (decil: 130-12427V366
ESH (hexl: EBZEDAZ3A
SCM: Clas=s III: Disconts 25 MH=z
Called Humber: S095551212
Svstem Twvpe|Wolce Channel Hssi3nment To Screen
AMPS
Chtrl Chan CHLL
Chan: 212 CHLL
Amprlitude CHLL
FPuwr Lwul: 4 CHLL
AHML G
SHAT: 5970 SPELC
More |
Figure 34 The CALL CONTROL Screen

The CALL CONTROL screenisthe primary Call Processing Subsystem screen. It
contains the most often used simulated Base Station configuration fields and the
command fields used to initiate call processing functions.

Refer to Chapter 6, “Call Processing Susbsystem”, itHA&920 User’'s Guide
for detailed information on the operation and manual use of the CALL CONTROL
screen. The information presented in this section coversthe CALL CONTROL
screen programming commands and how to use them.

407



Programming The CALL CONTROL Screen

[] Access

Active

[] Active

When lit, the Access annunciator annunciator indicates that the simulated Base
Station is signaling the mobile station with command information on the forward
voice channel. Thisis atransitory state.

The Access annunciator annunciator is not programmable.

The state of the Access annunciator annunciator is reflected in the Call
Processing Status Register Group Condition Register bit 4. See "Call Processing
Status Register Group," in chapter 4, on page 241 for further information.

This field is used to turn on the forward control channel of the simulated Base
Station or to force areturn to the Act i ve state from any other state (Register,
Page, Access, Connect).

If the forward control channel of the simulated Base Station is already active,
sending the :ACTive command will deactivate and then reactivate the control
channel.

The :ACTive command is used to control thisfield.

Thereisno query form of the :ACTive command.

Syntax
: ACTi ve
Example

QUTPUT 714; " CALLP: ACT"

When lit, the Act i ve annunciator indicates that the control channel of the
simulated Base Station is turned on.

If this annunciator islit, the Base Station is transmitting system parameter
overhead messages on the assigned control channel. If the annunciator is not lit
the Base Station is not active (note that the Test Set may still be outputting a
modulated RF carrier but the simulated Base Station firmware is not active and no
communication can occur between a mobile station and the simulated Base
Station).

TheAct i ve annunciator annunciator is not programmable.

The state of the Act i ve annunciator annunciator is reflected in the Call
Processing Status Register Group Condition Register bit 0. See "Call Processing
Status Register Group," in chapter 4, on page 241 for further information.
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This field displays the audio frequency of the demodulated FM signal being
transmitted by the mobile station. Four dashes (----) indicate that no audio
frequency is present to measure.

A numeric value would only be displayed in the connected state (that is - the
Connect ed annunciator islit). The Af Fr eq field isonly displayed when the
Di spl ay field is set to Meas.

Refer to the Di spl ay field description, on page 411, for information on how to
read measurement results from this field.

This field is used to set the output power of the simulated Base Stations’s
transmitter (that is - the output power of the Test Set's RF Generator).

The :AMPLitude command is used to control this field.

Refer to the “Real Number Setting Syntax” section of'the-IB Syntax
Diagrams" in chapter Br detailed information on the various parameters which
can be used with the :AMPLitude command.

Syntax

: AMPLi t ude <real nunber> <units>

Example

QUTPUT 714; " CALLP: AMPL -50 DBM'

This information string displays the called phone number, in decimal form,
received from the mobile station on the reverse control channel when the mobile
station originates a call.

ThecCal | ed Nunber: field is only displayed when tha spl ay field is set to
Dat a and a reverse control channel message has been decoded when the mobile
originates a call.

Refer to thebi spl ay field description, on page 411, for information on how to
read data displayed in the upper right hand portion ofathé CONTROL screen.
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Cntl Channel Thisfield is used to set the control channel number used by the simulated Base
Station.

The :CCHannel command is used to control thisfield.

TheCnt | Channel fieldisanimmediate action field. That is - whenever the
:CCHannel command is sent, the change is reflected immediately in the physical
configuration of the simulated Base Station (the control channel isimmediately
de-activiated, reconfigured, and then re-activated to reflect the change) and
causes an immediate change to the current state of the Call Processing Subsystem
(thestateissetto Act i ve).

NOTE: If the smulated Base Station isin the Connect state and a change is made to the Cnt |
Channel field the Connect state will be lost.

The query form of the command (that is - :CCHannel?) can be used to determine
the current control channel setting.

Syntax

: CCHannel <integer nunber>
: CCHannel ?

Example

QUTPUT 714; " CALLP: CCH 333"

QUTPUT 714; " CALLP: CCH?"
ENTER 714; Control chan

[] Connect When lit, the Connect annunciator indicates that the mobile station is connected
to the simulated Base Station on avoice channel.

The Connect annunciator is not programmable.

The state of the Connect annunciator is reflected in the Call Processing Status
Register Group Condition Register bit 5. See "Call Processing Status Register
Group," in chapter 4, on page 241 for further information.

NOTE: Whenthe CALL CONTRCL screenisdisplayed and the Call Processing Subsystem
is in the Connect state, the host firmware constantly monitors the mobile
station’s transmittectarrier power. If the power falls below 0.0005Watts the
simulated Base Station will terminate the call and return té¢e ve state. The
mobile station’s transmitted carrier power is monitored on all Call Processing
Subsystem screens except #MALOG MEAS screen.
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Thetop right-hand portion of the CALL CONTROL screen is used to display:

» Decoded data messages received from the mobile station on the reverse control channel
or the reverse voice channel. If a decoding error occurratheata message bits
received from the mobile stati@ne displayed in hexadecimal format.

« Modulation quality measurements made on the mobile station’saRIerc
while on a voice channel.

This field is used to select the type of mobile station information to be displayed.
The :MODE command is used to control this field.

The query form of the command (that is - :MODE?) can be used to determine the
current setting of thei spl ay field.

Syntax

: MODE <’ ><DATA/ MEAS><’ >
: MODE?

Example

QUTPUT 714; " CALLP: MCDE ' DATA' "
QUTPUT 714; " CALLP: MODE?"
ENTER 714; Scr een$
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Setting the Display field to Data

When the Di spl ay field is set to Dat a the top right-hand portion of the CALL
CONTROL screen is used to display decoded data message(s) received from the
mobile station on the reverse control channel or the reverse voice channel.

If the data message(s) received from the mobile station can be correctly decoded, the
decoded message contents are displayed. Figure 34, "The CALL CONTROL Screen," on
page 407 shows an example of a correctly decoded reverse control channel data message
being displayed in the top right-hand portion of the screen.

If the data message(s) cannot be correctly decoded, the raw data message bits are
displayed in hexadecimal format. Figure 33, "CALL CONTROL Screen with Decoding
Error Message Display," on page 402 shows an example of the raw data message bits
being displayed in hexadecimal format in the top right-hand portion of the screen when a
decoding error has occurred

The messages are displayed in six non-labeled received data fields (that is - there
isno field label on the display screen). The fields are named RCDD1 through
RCDD6. Thefirst and top-most field is RCDD1. The last and lower-most field is
RCDD6. Figure 35, "CALL CONTROL Screen Received Data Fields," on page
412 shows the position of the received datafields on the CALL CONTROL screen.

The control program querries these received data fields to obtain the displayed
information strings.

CALL COMTROL

Dizrlaw
received data field RCDD1
0 Aectiue received data field RCDD2
] Resister received data field RCDD3
g Pase received data field RCDDY
- Lcess received data fisld RCDDS
received data field RODDa
Yoice Chaornnel Assignment To Screen
Chntrl Chan
33 Tvre: AMPS
ANFE Chan: 212
Arrerlitude Pwr Lwl: 4
SAT: S970
More
Figure 35 CALL CONTROL Screen Received Data Fields
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Table 45

Table 46
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Information Strings Available From The Received Data Fields

Table 45, "Information Strings Available From Reverse Control Channel" on
page 413 lists the information strings available from the reverse control channel
data messages received from the mobile station. The control program would
querry the appropriate received data field to obtain the displayed information
string.

Information Strings Available From Rever se Control Channel

Rever se Control Channel M essage ! nfor[r;}zgg;escgr ings Displa[))/:?air;il;zlzceived
Order Confirmation Message phone number RCDD1
ESN(dec) RCDD2
Stion Clmark | RCPD3
RCDD4
Origination Message phone number RCDD1
ESN(dec) RCDD2
Sion Clmeark | RCPD3
called number RCDD4
RCDD5
Order Message phone number RCDD1
ESN(dec) RCDD2
Sition Clmeark | RCPD3
RCDD4

Table 45, "Information Strings Available From Reverse Control Channel" on
page 413 lists the information strings available from the reverse voice channel
data messages received from the mobile station. The control program would
querry the appropriate received data field to obtain the dispalyed information
string.

Information Strings Available From Rever se Voice Channel

Reverse VVoice Channel . . . Displayed in Received
M essage Information Strings Displayed Data Field

Order Confirmation Message change power level confirmation | RCDD1
order type RCDD2
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Table 47

Table 45, "Information Strings Available From Reverse Control Channel” on
page 413 lists the information strings available when a decoding error occurrs.
The control program would querry the appropriate received datafield to obtain
the displayed information string.

Information Strings Available When A Decoding Error Occurrs

Information Strings Displayed Displagz?air;ilzlzceived
error datareceived from <channel type> | RCDD1
word 1 RCDD?
word 2 RCDD3
word 3 RCDD4
word 4 RCDDS
word 5 RCDD6

Reading The Received Data Fields To read the decoded data messages received
from the mobile station on the reverse control channel or reverse voice channel or the raw
data message hits displayed when a decoding error occurrs, the control program
querries one, some, or al of the six received data fields. The information in each
field is returned exactly as displayed on the CRT. The information is returned to
the control program as a quoted string (“This is an example.”).

The received data fields are read only data fields.

The :RCDD1? through :RCDD6? query commands are used to read the contents
of the six received data fields.

Syntax
: RCDD<1- 6>?
Example

QUTPUT 714; " CALLP: RCDD1?"
ENTER 714; Rcv_dat a$
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Setting the Display Field to M eas

When the Di spl ay field is set to Meas the top right-hand portion of the CALL
CONTROL screen is used to display modulation quality measurements made on the
mobile station’s RF carrier while on a voice channel.

Four characteristics of the RF carrier are measured: TX Freq Error, TX Power,
FM Deviation, and AF Frequency. Theas information is only available in the
connected state (that is - tBennect annunciator is lit).

Figure 36, "CALL CONTROL Seen with Meas Selected," on page 4hbws
the layout of theCALL CONTROL screen wheieas is selected.

CALL COHTROL

; T Frea Errar FM Dewviation [ kH=z |
O Acvive -0.841 2.173
) Resister
% Euge TH Power AF Frea | EH= |
B Connect 0.0379 5.397014
Svstem Tryre|¥oice Chonnel Assignment To Screen
AMFS

Cntrl Chan

Arelitude

Order

Figure 36 CALL CONTROL Screen with Meas Selected
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Reading The Modulation Quality M easurement Fields The MEAS selection brings
some of the Test Set’s Audio Analyzer fields and some of the Test Set's RF
Analyzer fields onto th€ALL CONTROL screen for the ppose of making
modulation quality measurements on the mobile station’s RF carrier while on a
voice channel.

The measurement results contained in these fields are accessed using the
:MEASure commandSee "Measure," in chapter 3, on page fi3detailed
command syntax.

Syntax

See "Measure," in chapter 3, on page 137

Example

QUTPUT 714; " MEAS. RFR: POAP"
ENTER 714; Tx_power

QUTPUT 714; " MEAS: RFR: FREQ ERR?"
ENTER 714; Tx_freq_error

QUTPUT 714; " MEAS:. AFR: FREQ?"
ENTER 714; Af _freq

QUTPUT 714; " MEAS:. AFR. FM?"

ENTER 714; Fm devi ati on

ESN (dec): This information string contains the electronic serial number (ESN), in decimal
form, received from the mobile station on the reverse control channel in response
to a forward control channel message.

TheESN (dec): field is only displayed when tha spl ay field is set taDat a
and a reverse control channel message containing this information has been
decoded.

Refer to thebi spl ay field description, on page 411, for information on how to
read data displayed in the upper right hand portion ofathé¢ CONTROL screen.

ESN (hex): This information string displays the electronic serial number (ESN), in
hexadecimal form, received from thehile station on the reverse control
channel in response to a forward control channel message.

TheESN (hex): field is only displayed when tha spl ay field is set tdDat a
and a reverse control channel message containing this information has been
decoded.

Refer to thebi spl ay field description, on page 411, for information on how to
read data displayed in the upper right hand portion ofathé CONTROL screen.
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FM Deviation

Handoff
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Thisfield displaysthe measured FM deviation of the RF carrier being transmitted
by the mobile station on the reverse voice channel. Four dashes (----) indicate that
no carrier is present to measure.

A numeric value would only be displayed in the connected state (that is - the
Connect ed annunciator islit). The FM Devi at i on field isonly displayed when
the Di spl ay field is set to Meas.

Refer to the Di spl ay field description, on page 411, for information on how to
read measurement results from this field.

Thisfield is used to initiate a handoff.

The voice channel number to hand the mobile station off to, theinitial power level
to use on the new voice channel and the SAT tone frequency to transpond on the
new voice channel are specified using the Chan: , Pwr Lvl :, and SAT: fields

under the Voi ce Channel Assi gnment section of the CALL CONTROL screen.

The :HANDoff command is used to control thisfield.
Thereisno query form of the :HANDoff command.
Syntax
: HANDof f

Example
QUTPUT 714; " CALLP: HAND"
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MSId

NOTE:

This field is used to enter the identification number of the mobile station. The
M5 | d field has two subfields. The contents of the lower subfield are
automatically updated upon successful completion of a mobile station
registration.

The upper subfield is a one-of-many selection field and is used to select the
format for entering the identification number. The :NMODe command is used to
set the upper subfield. Two formats are available: Phone Numfor entering a 10
digit phone number or M N2 M N1 for entering the mobile identification number.

The lower subfield is a numeric entry field and is used to enter the identification
number in the format selected using the upper field.

There are two formats which can be used to enter the identification number in the
lower subfield.

« The identification number can be entered as the 10 digit phone number in decimal (i.e.
5095551212). The :PNUMber command is used to enter the 10 digit phone number.
» The identification number can be enteredr@smobile identification number
(MIN) in hexadecimal (i.e. AAABBBBBB). The MIN number isentered asthe
3 character MIN2 (AAA) followed by the 6 character MIN1 (BBBBBB). The
:MINumber command is used to enter the MIN number.

The formats are coupled, that is - if the Phone Numformat is selected and the 10
digit phone number is entered, the M N2 M N1 information is automatically
updated, and vice versa.

The preset values for tids | d fields are:

* Phone Num=1111111111

« M N2 M N1 =000000400

An all zero MIN number (000000000), which does not represent a valid phone
number, will convert to the following phone number: 111111?111.
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The query form of the programming commands (that is - the ? form) can be used
to interrogate the contents of each field.

Syntax

:NMODE <’ ><PHONE NUM M N2 M N1><’ >

: NMODE?

: PNUMber <’ ><10 character phone nunber><’>

: PNUMber ?

:M Nunmber <’ ><3 character MN2 + 6 character M N1><'>
: M Nunber ?

Example

QUTPUT 714; " CALLP: NMOD ' PHONE NUM "
QUTPUT 714; " CALLP: PNUM * 5099906092’ "

QUTPUT 714;" CALLP: NMOD "M N "
QUTPUT 714;" CALLP: M N ' 1F2DE5BD5’ "

QUTPUT 714; " CALLP: NMOD?"
ENTER 714; Nunber node$

419



Programming The CALL CONTROL Screen

Order

This field is used to send an order type Mobile Station Control M essage on the
forward voice channel to the Mobile Station. The orders available are;

e Change Power to Power Level 0 - 7
* Maintenance (put the mobile station in maintenance mode)
e Alert (alert the mobile station)

The :ORDer command is used to send an order type Mobile Station Control
Message to the mobile station. The Access annunciator will light momentarily
while the simulated Base Station is sending the Mobile Station Control M essage.

A mobile station must be actively connected on a voice channel to the simulated
Base Station (that is - the Connect annunciator lit) before attempting to send an
order to a mobile station.

See"Call Process," in chapter 3, on page 100 for a detailed listing of the order
messages available.

The query form of the command (that is - :ORDer?) can be used to determine the
last order sent to the mobile station using the :ORDer command.

Syntax

: ORDer <'><order nessage><' >

: ORDer ?

Example

QUTPUT 714;"CALLP: ORD ' CHNG PL 0" "

QUTPUT 714; " CALLP: ORD?"
ENTER 714; Last _ord_sent$
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Pwr Lvl: ThepPwr Lvl: fieldisdivided into two subfields:

The left-hand subfield displays the mobile station’s output power level
assignment for the voice channetmntly being used by the simulated Base
Station and the mobile station.

A numeric value is only displayed when a mobile station is actively connected
on a voice channel (that is - tBennect annunciator is lit). A" isdisplayed
if a mobile station is not actively connected on a voice channel

Thisisaread only field.
The :AV CPower? command is used to query the contents of the left-hand subfield.

There is no command form of the :AV CPower? command.

Syntax

. AVCPower ?

Example

OUTPUT 714;" CALLP: AVCP?"
ENTER 714; Acti ve_vc_pw$

The right-hand subfield (highlighted field) is used to enter the VVoice Maobile
Attenuation Code (VMAC). The VMAC determines the mobile station power
level to be used on the designated voice channel (the channel number entered
into the Chan: right-hand subfield).

The :VMACode command is used to control the right-hand subfield.

The query form of the command (that is - :VMACode?) can be used to determine the
current VMAC setting.

Syntax

: VMACode <integer nunber 0 to 7>
: VMACode?

Example

OUTPUT 714;" CALLP: VMAC 3"
OUTPUT 714; " CALLP: VMAC?"
ENTER 714; Vmac_setting
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Page

[] Page

This field is used to initiate a page to the mobile station connected to the
simulated Base Station.

The simulated Base Station must be in the active state (that is- Act i ve
annunciator lit) and the M5 | d information must be correct before attempting to
page amobile station.

The :PAGE command is used to control thisfield.
Thereisno query form of the :PAGE command.
Syntax
. PAGE
Example
QUTPUT 714;" CALLP: PAGE"

When lit, the Page annunciator indicates that the mobile station connected to the
simulated Base Station is currently being paged on the forward control channel.

The Page annunciator is not programmable.

The state of the Page annunciator is reflected in the Call Processing Status
Register Group Condition Register bit 3. See "Call Processing Status Register
Group," in chapter 4, on page 241 for further information.
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Phone Num:

CAUTION:

NOTE:

Register
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This field displays the phone number decoded from the MIN number received
from the mobile station on the reverse control channel in response to aforward
control channel message

ThePhone Num fieldisonly displayed when the Di spl ay field is set to Dat a
and areverse control channel message containing this information has been
decoded.

Refer to the Di spl ay field description, on page 411, for information on how to
read datain the upper right hand portion of the CALL CONTROL screen.

Do not confuse the Phone Num field, which is displayed in the upper righthand portion
of the CALL CONTROL screen, with the Phone Numselection of the M5 | d field.

Anall zero MIN number (000000000), which does not represent avalid phone number, will
convert to the following phone number: 111111?7111.

This field is used to initiate a registration of the mobile station connected to the
simulated Base Station.

The simulated Base Station must be in the active state (that is - the Act i ve
annunciator lit) before attempting to register a mobile station.

The :REGister command is used to control thisfield.
Thereisno query form of the :REGister command.
Syntax
: REG ster

Example

QUTPUT 714; " CALLP: REG'

423



Programming The CALL CONTROL Screen

[] Register

Release

When lit, the Regi st er annunciator indicates that the mobile station connected
to the simulated Base Station is being commanded to register with the simulated
Base Station

TheRegi st er annunciator is not programmable.

The state of the Regi st er annunciator is reflected in the Call Processing Status
Register Group Condition Register bit 1. See "Call Processing Status Register
Group," in chapter 4, on page 241 for further information.

Thisfield isused to terminate an active voice channel connection with the mobile
station.

When the Rel ease field is selected, a Mobile Station Control Message with a
Release order is sent to the mobil e station on the forward voice channel. A mobile
station must be actively connected on a voice channel to the simulated Base
Station (that is - the Connect annunciator lit) before attempting to send arelease
order to the mobile station.

The :REL ease command is used to control thisfield.
Thereisno query form of the :REL ease command.
Syntax
: RELease

Example

QUTPUT 714; " CALLP: REL"
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The SAT: field isdivided into two subfields:

» Theleft-hand subfield displays the current SAT tone frequency assignment for
the current voice channel being used by the simulated Base Station and the
mobile station.

A numeric valueis only displayed when amobile station is actively connected
on avoice channel (that is - the Connect annunciator is lit). A" isdisplayed
if a mobile station is not actively connected on a voice channel

Thisisaread only field.
The :AVCSat? query command is used to query the contents of the left-hand subfield.

There is no command form of the :AV CSat? command.

Syntax
. AVCsat ?

Example

OUTPUT 714;" CALLP: AVCS?"
ENTER 714; Active _vc_sat$

» Theright-hand subfield (highlighted field) is used to set the SAT Color Code
(SCC) to be used on the designated voice channel (the channel number entered
into the Chan: right-hand subfield).

The :SATone command is used to control the right-hand subfield.

The query form of the command (that is - :SATone?) can be used to determine the cur-
rent SAT Color Code (SCC) setting.

Syntax
: SATone <’ ><5970HZ/ 6000HZ/ 6030HZ><’ >
: SATone?

Example

OUTPUT 714;" CALLP: SAT ' 5970HZ" "
OUTPUT 714;" CALLP: SAT?"
ENTER 714; Sat _col or _code$

This field displays the decoded station class mark information received from the
mobile station on the reverse control channel in response to a forward control
channel message. The decoded SCM consists of:: the mobile station power class
(Class|, I, or 111), the transmission type (continuous/discontinuous), and the
transmission bandwidth (20 MHz or 25 MHZz).
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SID

ThescMm field isonly displayed when the Di spl ay field is set to Dat a and a
reverse control channel message has been decoded.

Refer to the Di spl ay field description, on page 411, for information on how to
read datain the upper right hand portion of the CALL CONTROL screen.

This field is used to set the system identification number (SID) of the simulated
Base Station.

The :SIDentify command is used to control thisfield.

The SI Dfield isan immediate action field. That is - whenever the :SIDentify
command is sent, the change is reflected immediately in the appropriate signaling
message(s) being sent on the forward control channel. No change occurrsto the
current state (i.e. Active, Register, Page, Access, Connect) of the Call Processing
Subsystem.

The query form of the command (that is - :SIDentify?) can be used to determine
the current system identification number (SID) setting.

Syntax

:SlDentify <integer nunber>
:SlDentify?

Example

QUTPUT 714;" CALLP: SID 231"
QUTPUT 714; " CALLP: SI D?"
ENTER 714; Si d_nunber
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System Type

NOTE:

TX Freq Error
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This field is used to select the type of cellular system (AMPS, TACS, JTACYS)
which will be simulated.

The :CSY Stem command is used to control thisfield.

TheSyst em Type field isan immediate action field. That is - whenever the
:CSY Stem command is sent, the change is reflected immediately in the physical
configuration of the simulated Base Station (the control channel isimmediately
de-activiated, reconfigured, and then re-activated to reflect the change) and
causes an immediate change to the current state of the Call Processing Subsystem
(thestateissetto Act i ve).

If the simulated Base Station isinthe Connect state and achangeis madeto the Syst em
Type fieldthe Connect state will belost.

The query form of the command (that is - :CSY Stem?) can be used to determine
the type of cellular system currently being simulated.

Syntax
: CSYSt em <’ ><AMPS/ TACS/ JTACS><' >
: CSYSt enf?

Example

QUTPUT 714; " CALLP: CSYS ' AMPS "
QUTPUT 714; " CALLP: CSYS?"
ENTER 714; System type$

This field displays the frequency error (frequency error = assighed carrier
frequency - measured carrier frequency) of the RF carrier being transmitted by the
mobile station. Four dashes (----) indicate that no RF carrier is present to measure.

A numeric value would only be displayed in the connected state (that is - the
Connect annunciator islit). The TX Freq Error field isonly displayed when
the Di spl ay field is set to Meas.

Refer to the Di spl ay field description, on page 411, for information on how to
read datain the upper right hand portion of the CALL CONTROL screen.
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TX Power

Thisfield displaysthe measured RF power of the RF carrier being transmitted by
the mobile station.

A nonzero value would only be displayed in the connected state (that is - the
Connect annunciator islit). The TX Power field isonly displayed when the
Di spl ay field is set to Meas.

Refer to the Di spl ay field description, on page 411, for information on how to
read datain the upper right hand portion of the CALL CONTROL screen.
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Programming The CALL DATA Screen
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Figure 37

The CALL DATA Screen

The CALL DATA screen displays decoded reverse control channel and reverse
voice channel signaling messages received by the simulated Base Station from the
mobile station. Six different decoded messages are available to the control
program from the CALL DATA screen. The six messages are:

* RECCW A - Reverse Control Channel Word A - Abbreviated Address Word

* RECCW B - Reverse Control Channel Word B - Extended Address Word

* RECCW C - Reverse Control Channel Word C - Serial Number Word

« RECCW D - Reverse Control Channel Word D - First Word of the Called-Address

« RECCW E - Reverse Control Channel Word E - Second Word of the Called-Address
* RVCOrdCon - Reverse Voice Channel Order Confirmation Message

Refer to Chapter 6, “Call Processing Susbsystem”, itHA&920 User’'s Guide
for detailed information on the operation and manual use of the CALL DATA

screen. The field descriptions for each of the decoded messages are given in the
“CALL DATA Screen Message Field Descriptions” section of Chapter 6, “Call
Processing Susbsystem”, in tH® 8920 User’s Guide
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[] Access
Active

[] Active
[] Connect

Display Word

Handoff

Order

See"[] Access' on page 408 for programming information.

See"Active"' on page 408 for programming information.

See "[] Active' on page 408 for programming information.

See "[] Connect" on page 410 for programming information.

Thisfield is used to select the desired reverse control channel or reverse voice
channel message to be displayed.

The :DATA command is used to control thisfield.

The query form of the command (that is - :DATA?) can be used to determine
which reverse control channel or reverse voice channel messageis currently being

displayed.

See "Reading the CALL DATA Screen Message Fields' on page 432 for
information on how to read the contents of the individual messages.

Syntax
: DATA <’ ><RECCW A/ RECCW B/ RECCW C/ RECCW DY RECCW E/ RVCOr dCon><’ >
: DATA?
Example
QUTPUT 714; " CALLP: DATA ' RECCW A" "

QUTPUT 714; " CALLP: DATA?"
ENTER 714; Message$

See "Handoff" on page 417 for programming information.

See "Order" on page 420 for programming information.
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Page

[] Page
Register

[] Register

Release

Chapter 7, Programming The Call Processing Subsystem
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See "Page" on page 422 for programming information.

See "[] Page" on page 422 for programming information.
See "Register" on page 423 for programming information.
See"[] Register" on page 424 for programming information.

See "Release" on page 424 for programming information.
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Reading the CALL This section provides programming information on how to read the individual

DATA Screen
Message Fields

fields from the decoded reverse control channel and reverse voice channel
signaling messages available on the CALL DATA screen.

The syntactical structure for reading one or more fields from an individual
messageis as follows;

General Syntax
CALLP: <nessage nane>: <field nane><?>[<; ><addi tional field><?>]

Call Data Screen M essage and Field Names

Table 67 on page 449 lists the message names used to access each of the signaling
messages available on the CALL DATA screen.

Table 68 on page 449 through table 54 on page 435 list the individual field names
for each of the signaling messages available on the CALL DATA screen.
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Table 49

Table 50

Chapter 7, Programming The Call Processing Subsystem

Programming The CALL DATA Screen

CALL DATA Screen Singnaling M essage Names

M essage M essage Name
RECCW A RECA
RECCW B RECB
RECCW C RECC
RECCW D RECD
RECCW E RECE
RVCOrdCon RCOConfirm

RECCW A M essage Field Names

Field Field Name
F F/FWORd
NAWC NAWComing
T T/TFleld
S S/SERial
E E/EXTended
RSVD RSVD/REServed
SCM SCMark
MIN1 MINumber
Parity PARity

RECCW B Message Field Names

Field Field Name
F F/FWORd
NAWC NAWComing
Local LOCd
ORDQ ORDQuadlifier
Order ORDer
LT LT/LTRY
RSVD RSVD/REServed
MIN2 MINumber
Parity PARity
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Table51

Table52

RECCW C M essage Field Names

Field Field Name
F F/FWORd
NAWC NAWComing
Seridl SERid
Parity PARity

RECCW D M essage Field Names

Field Field Name

F F/FWORd
NAWC NAWComing
Dig 1 DIGL/DIGIT1
Dig 2 DIG2/DIGIT2
Dig 3 DIG3/DIGIT3
Dig 4 DIG4/DIGIT4
Dig5 DIG5/DIGITS
Dig 6 DIG6/DIGIT6
Dig 7 DIG7/DIGIT7
Dig 8 DIG8/DIGIT8
Parity PARity
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Table 53 RECCW E Message Field Names
Field Field Name

F F/FWORd
NAWC NAWComing
Dig 9 DIG9/DIGIT9
Dig 10 DIG10/DIGIT10
Dig 11 DIG1UDIGIT11
Dig 12 DIG12/DIGIT12
Dig 13 DIG13/DIGIT13
Dig 14 DIG14/DIGIT14
Dig 15 DIG15/DIGIT15
Dig 16 DIG16/DIGIT16
Parity PARity

Table 54 RVCOrdCon M essage Field Names

Field Field Name

F F/FWORd
NAWC NAWComing
T T/TFleld
Local LOCd
ORDQ ORDQualifier
Order ORDer
RSvVD RSVD/REServed
Parity PARity

Querying a Single Field

Example of Querying A Single Field
QUTPUT 714; " CALLP: DATA ' RECCW A" "
QUTPUT 714; " CALLP: RECA: SCMm?"

ENTER 714; Scnt
PRI NT Scnt

Example Printout
"1110"

Querying Multiple FieldsWith Single OUTPUT/ENTER
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When multiple querries are combined into one command string the Test Set
responds by sending one response message containing individual response
message units separated by a response message unit separator (;).

Example of Multiple Querries Combined Into One Command String

QUTPUT 714; " CALLP: DATA ' RECCW A’ "

QUTPUT 714; " CALLP: RECA: NAWC?; SER?; EXT?; SCM?; M N?"
ENTER 714; Message$

PRI NT Message$

Printed Test Set Response M essage
"010";"1";"1";"1110";"1101111001011011110101012"

In order to read individual response message unitsinto individual string variables
combined into one ENTER statement the programming language used must
recognize the response message unit separator (;) as an entry terminator for each
string in the input list. If the programming language used cannot recognize the
response message unit separator (;) as an entry terminator then the response
message must be read into one string and individual responses parsed ouit.

436



Chapter 7, Programming The Call Processing Subsystem
Programming The CALL BIT Screen

Programming The CALL BIT Screen

CALL BIT
1 Actiwve
] Reaister
1 FPaae
] Access
Bl Connect
Set Messoae To Screen
SPC WORDI1 Swvstem Parameter Ouerheaoad Messoge
Hord 1 CHLL
CALL
TITEZ ODCC SI101 EsYDO CALL
01 0 goooooo0iiio0011 [1 00| CALL
AHLG
SFEC
HBWLC OHD Foritw
ooiln 110 toiooii10io10
More
Figure 38 The CALL BIT Screen

The CALL BIT screen has been designed to give the advanced user the capability
to modify the contents of the forward control channel and forward voice channel
signaling messages used in a call processing messaging protocol.

A messaging protocol is defined as the sequence of messages sent from the
simulated base station to the mobile station to perform a desired action, such as
registering a mobile station.

M odifying the contents of one or more messages may be required for testing the
robustness of a mobile station’s call processing algorithums or for new product
development.

The CALL BIT screen should not be used to change any parameter that can be set on any
other Call Processing Subsystem screen. The contents of the applicable fields on the
CALL CONTROL screen and the CALL CONFIGUREscreen are nat updated to
reflect any changes made whileinthe CALL BIT screen. There isno coupling between
the CALL BIT screen and the simulated base station.
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For example: changing the value of the SAT color code field (SCC) in the
forward control channel Mobile Station Control Message (M S IntV Ch) does not
change the setting of the SAT: field on the CALL CONTROL screen.

When using the CALL BIT screen the user is responsible for setting the contents
of all messages used in a messaging protocol. When using the CALL BIT screen
the Call Processing Subsystem host firmware sends the correct message(s) at the
correct time(s) as defined in the applicable industry standard. M essage content is
the responsibility of the user.

Using the CALL BIT screen requires expert knowledge of the call processing
messaging protocols used in the selected system (that is - the system selected in
the Syst em Type field on the CALL CONTROL screen).

The contents of eleven different messages can be modified from this screen. The
message to be modified is selected using the Set Message field. The eleven
messages whose contents can be modified are:

e SPC WORD1 - System Parameter Overhead Message Word 1

« SPC WORD?2 - System Parameter Overhead Message Word 2

e ACCESS - Access Type Parameters Global Action Message

* REG INC - Registration Increment Global Action Message

* REG ID - Registration ID Message

e C-FILMESS - Control-Filler Message

e MS WORDL1 - FCC Mobile Station Control Message Word 1- Abbreviated Address
Word

« MSMessOrd - FCC Mobile Station Control Message Word 2- Extended Address Word
- Order

e MS IntVCh - FCC Mobile Station Control Message Word 2- Extended Address Word
- Voice Channel Assignment

« FVC O Mes - FVC Mobile Station Control Order Message

e FVCV Mes - FVC Mobile Station Control Voice Channel Assignment Message

When the CALL BIT screenis displayed and the Call Processing Subsystem isin

the Connect state, the host firmware constantly monitors the mobile station’s
transmitted arrier power. If the power falls below 0.0005 Watts the error
messag®&F Power Loss indicates |oss of Voice Channel will be
displayed and the simulated base station will terminate the call and return to the
Acti ve state.

NOTE: In order to ensure that the host firmware makes the correct decisions regarding the
presence of the mobile stations’s Rfreer, the Test Set's Rfower meter should
be zeroed before using the Call Processing Subsystem. Failure to zero the power
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meter can result in erroneous RF power measurements. See "Conditioning the Test
Set for Call Processing" on page 401 for information on zeroing the RF Power meter
manually.

Refer to Chapter 6, “Call Processing Susbsystem”, itHfA&920 User's Guide

for detail ed information on the operation and manual use of the CALL BI T screen.

The field descriptions for each of the decoded messages are given in the “CALL
BIT Screen Message Field Descriptions” section of Chapter 6, “Call Processing
Susbsystem”, in thEIP 8920 User’'s Guide

Theinformation presented in this section coversthe CALL BI T screen
programming commands and how to use them.

See"[] Access' on page 408 for programming information.

See"Active"' on page 408 for programming information.

See"[] Active" on page 408 for programming information.

See "[] Connect" on page 410 for programming information.

This field is used to determine how the contents of the signaling messages are
built.

» St d = Usethe signaling formats defined in the applicable industry standard to
build the forward control channel and forward voice channel signaling
messages. Use the contents of the applicable fields on the CALL CONTROL screen
and the CALL CONFIGURE screen to obtain information necessary to build the
messages. Whenever a signaling message is used, update the contents of all fields in
that message on the CALL BIT screen.

» Bits = Use the bit patterns as set on the CALL BIT screen to bllifrward
control channel and forward voice channel signaling messages. For any call
processing function (that is - setting the message stream on the active control
channel, registering the mobile station, pagei ng the mobile station, handing off
the mobile station or rel easing the mobile station) the user is responsible for
setting the contents of all signaling messages used in that function. The Call
Processing Subsystem host firmware usesthe messaging protocol asdefined in
the applicable industry standard.

The contents of the applicable fields on the CALL CONTROL screen and the CALL
CONFIGURE screen amot updated to reflect any changes made while in the Bits mode.
There is no coupling between the Bits mode and the simulated base station. For example:
if a mobile station was actively connected to the simulated base station on a voice channel
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Handoff
Page

[] Page
Register

[] Register
Release

Set M essage

and the user changed the CHAN field on the forward voice channel mobile station control
message (FVC V Mes) and sent that message to the mobile station, the mobile station
would change its voice channel assignment. However - the simulated base station will stay
on the voice channel assignment specified in the Chan: field on the CALL CONTROL
screen. This situation will result in adropped call. The Bits mode should not be used to
change any parameter that can be set on any other Call Processing Subsystem screen.

The :DSPecifier command is used to control this field.

The query form of the command (that is - :DSPecifier?) can be used to determine
which method is currently being used to build the contents of the signaling

messages.

See "Reading the CALL BIT Screen Message Fields' on page 441 for
information on how to read the contents of the individual messages.

Syntax
:DSPeci fier < ><STD/ Bl TS><' >
. DSPeci fier?

Example

QUTPUT 714; " CALLP: DSP * STD "
QUTPUT 714; " CALLP: DSP?"
ENTER 714; Bui | d_net hod$

See "Handoff" on page 417 for programming information.

See "Page" on page 422 for programming information.

See "[] Page" on page 422 for programming information.

See "Register" on page 423 for programming information.

See"[] Register" on page 424 for programming information.

See "Release" on page 424 for programming information.

Thisfield is used to select the desired forward control channel or forward voice

channel message to be displayed.
The :MESSage command is used to control thisfield.

440



Reading the CALL
BIT Screen
Message Fields

Chapter 7, Programming The Call Processing Subsystem
Programming The CALL BIT Screen

The query form of the command (that is - :MESSage?) can be used to determine
which forward control channel or forward voice channel messageis currently
being displayed.

See "Reading the CALL BIT Screen Message Fields' on page 441 for
information on how to read the contents of the individual messages.

Syntax

: MESSage <’ ><SPC WORD1/ SPC WPRD2/ ACCESS/ REG | NC/ REG | D/
C- FI LMESS/ M5 WORD1/ MBMessOr d/ MS I ntveH FVC O Mes/ FVC C Mes><’ >

: MESSage?
Example
QUTPUT 714; " CALLP: MESS ' SPC WORD1' "

QUTPUT 714; " CALLP: MESS?"
ENTER 714; Message$

This section provides programming information on how to read the contents of
individual fields in the signaling messages available on the CALL BI TS screen.

The syntactical structure for reading the contents of one or more fields from an
individual messageisasfollows:

General Syntax
CALLP: <nessage nane>: <field nane><?>[<; ><addi tional field><?>]

Table 67 on page 449 lists the message names used to access each of the signaling
messages available onthe CALL BI T screen.

Table 68 through Table 54 list theindividual field names for each of the signaling
messages available onthe CALL BI T screen.
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Table 55 CALL BIT Screen Singnaling M essage Names

M essage M essage Name

SPC WORD1 SPOM1/SPOMESSAGE1
SPC WORD2 SPOM2/SPOMESSAGE2

ACCESS ACCess
REG INC RINCrement
REG ID RIDentify

C-FILMESS CFMessage
MSWORD1 MSword
MSMessOrd M SORder

MS IntvcH MSVoice
FVC O Mes FVORder
FVC C Mes FVVoice

Table 56 SPC WORD1 M essage Field Names

Field Field Name

T1T2 T1T2/TYPE
DCC DCCode
SID1 SIDentify
RSvD RSV D/REServed
NAWC NAWComing
OHD OVERhead
Parity PARity
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Table57 SPC WORD2 M essage Field Names
Field Field Name

T1T2 T1T2/TYPE
DCC DCCode
S S/SERial
E E/EXTended
REGH RHOMe&/REGHome
REGR RROam/REGRoam
DTX DTX
N-1 Nfield/ NPAGe
RCF RCFiller
CPA CPA/CPACcess
CMAX-1 CMAXimum
END END
OHD OVERhead
Parity PARity

443



Programming The CALL BIT Screen

Table 58 ACCESS M essage Field Names
Field Field Name

T1T2 TITUTYPE
DCC DCCode
ACT ACTion
BIS BIS/BISTate
RSVD RSVD/REServed
END END
OHD OVERhead
Parity PARity

Table 59 REG INC Message Field Names

Field Field Name

T1T2 TITUTYPE
DCC DCCode
ACT ACTion
REGINCR RINCrement
RSvD RSVD/REServed
END END
OHD OVERhead
Parity PARity
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Table 60 REG ID Message Field Names
Field Field Name

T1T2 T1T2/TYPE
DCC DCCode
REGID REGID/IDENtify
END END
OHD OVERhead
Parity PARity

Table 61 C-FILMESS M essage Field Names

Field Field Name

T1T2 T1T2/TYPE
DCC DCCode
F1 F1/FIELD1
CMAC CMACode
RSVD1 RSVD1V/RESERVED1
F2 F2/FIELD2
RSvVD2 RSVD2/RESERVED?2
F3 F3/FIELD3
WFOM WFOMessage
F4 FA/FIELD4
OHD OVERhead
Parity PARity

445



Programming The CALL BIT Screen

Table 62 MSWORD21 Message Field Names
Field Field Name
T1T2 T1T2/TYPE
DCC DCCode
MIN1 MINumber
Parity PARity
Table 63 M SM essOrd M essage Field Names
Field Field Name
T1T2 T1T2/TYPE
SCC SCCode
MIN2 MINumber
RSVD RSVD/REServed
Local LOCa
ORDQ ORDQualifier
Order ORDer
Parity PARity
Table 64 M S IntVCh Message Field Names
Field Field Name
T1T2 TIT2/ITYPE
SCC SCCode
MIN2 MINumber
VMAC VMACode
CHAN CHANDNe
Parity PARity
Table 65 FVC O Mes Message Field Names
Field Field Name
T1T2 TIT2/ITYPE
SCC SCCode
pPSCC PSCCode
RSvD RSV D/REServed
Local LOCd
ORDQ ORDQuadlifier
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Table 65 FVC O Mes Message Field Names
Field Field Name
Order ORDer
Parity PARity
Table 66 FVC V Mes Message Field Names
Field Field Name
T1T2 T1T2/TYPE
SCC SCCode
PSCC PSCCode
RSVD RSVD/REServed
VMAC VMACode
CHAN CHANDNe
Parity PARity

Example of Querying A Single Field

QUTPUT 714; " CALLP: MESS ' SPC WORD1' "
QUTPUT 714; " CALLP: SPOML: SI D?"
ENTER 714; Si d$

PRI NT Si d$

Example Printout
"00000001110011"
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Modifying the
CALL BIT Screen
Message Fields

Querying Multiple FieldsWith Single OUTPUT/ENTER

When multiple querries are combined into one command string the Test Set responds by
sending one response message containing individual response message units separated

by a response message unit separator (;).

Example of Multiple Querries Combined Into One Command String

QUTPUT 714; " CALLP: MESS ' SPC WORD1' "
QUTPUT 714; " CALLP: SPOML: DCC?; SI D?; OHD?"
ENTER 714; Message$

PRI NT Message$

Printed Test Set Response M essage
"01";"000000011100112"; " 110"

In order to read individual response message units into individual string variables
combined into one ENTER statement the programming language used must
recognize the response message unit separator (;) as an entry terminator for each
string in the input list. If the programming language used cannot recognize the
response message unit separator (;) as an entry terminator then the response message
must be read into one string and individual responses parsed out.

This section provides programming information on how to set the contents of
individual fields in the signaling messages available on the CALL BI TS screen.

The syntactical structure for setting the contents of afield in an individual
messageis as follows:;

General Syntax’
CALLP: <message nane>: <field nane><space><’' ><data string><'>

Table 67, "CALL BIT Screen Signaling Message Names' on page 449 lists the
message hames used to access each of the signaling messages available on the
CALL BI T screen.

Table 68 through Table 54 list the individual field names and the number of
charactersrequired in the data string, for each of the signaling messages avail able
onthe CALL BI T screen.
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Table 67 CALL BIT Screen Signaling M essage Names
M essage M essage Name

SPC WORD1 SPOM I/SPOMESSAGE1

SPC WORD2 SPOM2/SPOMESSAGE2

ACCESS ACCess

REG INC RINCrement

REG ID RIDentify

C-FILMESS CFMessage

MSWORD1 MSWord

MSMessOrd M SORder

MS IntvcH MSVoice

FVC O Mes FVORder

FVC C Mes FVVoice
Table 68 SPC WORD1 M essage Field Names

Number Of
Field Fidld Name Igezauri?(eitderl?\
<data string>

T1T2 T1T2/TYPE 2

DCC DCCode

SID1 SIDentify 14

RSvD RSVD/REServed | 3

NAWC NAWComing 4

OHD OVERhead 3

Parity PARIty read only field
Table 69 SPC WORD2 M essage Field Names

Number Of
Field Field Name F(e:;alji?‘;erlf‘
<data string>

TiT2 T1T2/TYPE 2

DCC DCCode 2

S S/SERia 1

E E/EXTended 1
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Table 69 SPC WORD2 M essage Field Names
Number Of
Field Field Name Ff;alji";‘;eﬁ
<data string>
REGH RHOMe&/REGHome | 1
REGR RROam/REGRoam 1
DTX DTX 2
N-1 Nfield/NPAGe 5
RCF RCFiller 1
CPA CPA/CPACcess 1
CMAX-1 CMAXimum 7
END END 1
OHD OVERhead 3
Parity PARity read only field
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Table 70 ACCESS Message Field Names
Number Of
Field Field Name F(Q:;alji";‘z;erli
<data string>
TiT2 TITUTYPE 2
DCC DCCode 2
ACT ACTion 4
BIS BIS/BISTate 1
RSVD RSVD/REServed | 15
END END 1
OHD OVERhead 3
Pearity PARIty read only field
REG INC Message Field Names
Number Of
Field Fidd Name g;fi?;e:i
<data string>
T1T2 TITUTYPE 2
DCC DCCode 2
ACT ACTion 4
REGINCR RINCrement 12
RSVD RSVD/REServed | 4
END END 1
OHD OVERhead 3
Pearity PARIty read only field

REG ID Message Field Names

Number Of
Field Field Name F(e:;alji?‘;eﬁ
<data string>
T1T2 T1T2/TYPE 2
DCC DCCode 2
REGID REGID/IDENtify | 20
END END 1
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Table 72

Table 73

Table 74

REG ID Message Field Names

Number Of
. . Characters
Field Field Name Required In
<datastring>
OHD OVERhead 3
Parity PARity read only field
C-FILMESS M essage Field Names
Number Of
. . Characters
Field Field Name Required In
<data string>
T1T2 T1T2/TYPE 2
DCC DCCode 2
F1 FL/FIELD1 6
CMAC CMACode 3
RSVD1 RSVD1U/RESERVED1 | 2
F2 F2/FIELD2 2
RSVD2 RSVD2/RESERVED?2 | 2
F3 F3/FIELD3 1
WFOM WFOM essage 1
F4 F4/FIELD4 4
OHD OVERhead 3
Parity PARIty read only field
MSWORD1 Message Field Names
Number Of
. . Characters
Field Field Name Required In
<data string>
T1T2 T1T2/TYPE 2
DCC DCCode 2
MIN1 MINumber 24
Parity PARIty read only field
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Table 75 M SM essOrd M essage Field Names
Number Of
Field Field Name Ff;alji";‘;erli
<data string>
T1T2 T1T2/TYPE 2
SCC SCCode 2
MIN2 MINumber 10
RSVD RSVD/REServed 1
Local LOCa 5
ORDQ ORDQualifier 3
Order ORDer 5
Pearity PARIty read only field
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Table 76

Table 77

Table 78

MS IntVCh Message Field Names

Number Of
Field Field Name Ff;alji";‘;erli
<data string>
T1T2 Ti1T2/TYPE 2
SCC SCCode 2
MIN2 MINumber 10
VMAC VMACode 3
CHAN CHANNd 11
Pearity PARIty read only field
FVC O Mes Message Field Names
Number Of
Field Field Name F({:;""Ji?;eﬁ
<data string>
TiT2 Ti1T2/TYPE 2
SCC SCCode 2
PSCC PSCCode 2
RSVD RSVD/REServed 9
Local LOCa 5
ORDQ ORDQualifier 3
Order ORDer 5
Parity PARIty read only field
FVC V Mes Message Field Names
Number Of
Field Field Name g:qiri?geﬁ
<data string>
TiT2 Ti1T2/TYPE 2
SCC SCCode 2
PSCC PSCCode 2
RSVD RSVD/REServed 8
VMAC VMACaode 3
CHAN CHANnNé 11
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Table 78 FVC V Mes Message Field Names
Number Of
. . Characters
Field Field Name Required In
<data string>
Parity PARity read only field

Example of Modifying A Single Field

QUTPUT 714; " CALLP: SPOML: SI D ' 00000001110011" "

Example of Modifying M ultiple Fields With One OUTPUT

CQUTPUT 714; " CALLP: SPOML: DCC ' 01" ; SI D ' 00000001110011" ; OHD ' 110’ "
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Programming The ANALOG MEAS Screen
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Figure 39

The ANALOG MEAS Screen

The ANALOG MEAS screen is used to make RF and audio measurements on the
mobile station connected to the simulated Base Station while on an active voice
channdl.

Refer to Chapter 6, “Call Processing Susbsystem”, itHA&920 User’'s Guide
for detailed information on the operation and manual use of the ANALOG MEAS
screen. Theinformation presented in this section covers the ANALOG MEAS screen
programming commands and how to use them.
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Requirements for
Using The
ANALOG MEAS
Screen

CAUTION:

How To Program
The ANALOG
MEAS Screen

AF Anl In

AF Freq

The simulated base station must be in the connected state (that is, the Connect
annunciator islit) in order to use the ANALOG MEAS screen.

The mobile station’s speaker output must be connected to the Test Set's AUDIO
IN connector and the mobile station’s microphone input must be connected to the
Test Set's AUDIO OUT connnector in order to use the ANALOG MEAS screen.
Refer to"Connecting a Mobile Station to the Test Set" on pagef899

connection information. If the mobile station does not have audio connections the
ANALOG MEAS screen cannot be used.

The host firmware does not monitor the mobile station’s transmitted carrier power while
the ANALOG MEAS screen is displayed. If the power falls below 0.0005 Watts no error
message is displayed nor will the simulated base station terminate the call while on the
ANALOG MEAS screen.

The ANALOG MEAS sreen combines some of the Test Satidi o
Anal yzer fields and some of the Test Se®B Gener at or fields onto one
screen for the purpose of testing the audio characteristics of the mobile station.

Only those fields which are pertinent to testing the mobile station’s audio
characteristics have been combined ontoAti¥d OG MEAS screen.

Since the fields on theNALOG MEAS screen are imported froother screens

those fields are programmed exactly as they would be on their home screen. To
set up the fields, program the appropriate instrument. To make measurements use
the MEASure subsystem.

This field selects the input for the Audio Frequency anah&ee."AF Analyzer,"
in chapter 3, on page 88r programming command syntax.

This field is a one-of-many field used to select the type of measurement to be
made by the Audio Frequency Analyzer on the audio signal being meaSaeed.
"Measure," in chapter 3, on page 87 programming command syntax.
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AFGenl Freq Thisfield sets the output frequency of Audio Frequency Generator #1. See "AF
Generator 1," in chapter 3, on page 86 for programming command syntax.

AFGenlTo This field has two subfields:

 the upper subfield sets the destination por#¥adio Frequency Generator #1
e FM= RF Generator FM modulator
e AM= RF Generator AM modulator
e Audi o Qut =AUDI O QUT connector on front panel of Test Set
« the lower subfield sets the:
* FM modulation deviation if upper subfield setRb!
e AM modulation depth if upper subfield setA
« amplitude of audio signal (volts RMS) at tAeDI O OUT connector if upper
subfield set tcAudi o Qut

For testing mobile stations the upper field is normally set to FMand the lower field
set to the desired FM deviation in kHz. See "AF Generator 1," in chapter 3, on
page 86 for programming command syntax.

Amplitude This field sets the output power of the simulated Base Stations’s transmitter (that
is - the output power of the Test Set’'s RF GeneraB®@. "RF Generator," in
chapter 3, on page 136r programming command syntax.

De-Emphasis This field is used to select or bypass the 750 uSec de-emphasis filter network used
to condition the audio signal before being analyzed by the Audio Frequency
Analyzer.See "AF Analyzer," in chapter 3, on pagef88programming
command syntax.

Detector This field is used to select the type of detector used to measure the amplitude of
the audio signal being analyzed by the Audio Frequency &anlgee "AF
Analyzer," in chapter 3, on page &% programming command syntax.
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Filter 1

Filter 2

FM Deviation

TX Freq Error

TX Power

Thisfield selects one of several standard or optional audio frequency filterswhich
can be used to condition the audio signal before being analyzed by the Audio
Frequency Analyzer. See "AF Analyzer," in chapter 3, on page 83 for
programming command syntax.

Thisfield selects one of several standard or optional audio frequency filterswhich
can be used to condition the audio signal before being analyzed by the Audio
Frequency Analyzer. See "AF Analyzer," in chapter 3, on page 83 for
programming command syntax.

Thisfield displays the measured FM deviation of the carrier being transmitted by
the mobile station. Four dashes (----) indicate that no carrier is present to measure.
See "Measure," in chapter 3, on page 137 for programming command syntax.

This field displays the frequency error (error = assigned carrier frequency -
measured carrier frequency) of the carrier being transmitted by the mobile station.
Four dashes (----) indicates that thereis no carrier frequency present to measure.
See "Measure," in chapter 3, on page 137 for programming command syntax.

Thisfield displays the measured RF power of the carrier being transmitted by the
mobile station. Four dashes (----) indicates that there is no carrier present to
measure. See "Measure," in chapter 3, on page 137 for programming command
syntax.
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There are awide variety of audio measurements which can be made from the
ANALOG MEAS screen.

Thefollowing examplesiillustrate how to make a typical mobile station receiver
measurement (RF Sensitivity) and atypical mobile station transmitter
measurement (FM Hum and Noise).

Refer to the HP 8920A RF Communications Test Set Applications Handbook,
section “Testing FM Radios” for further information on using the Test Set'’s
Audio Analyzer to make audio measurems
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Example RF Sensitivity M easurement

The following exampl e code segment shows how to program the ANALOG MEAS
screen to make an RF Sensitivity measurement. The code segment represents a
HP RM BASIC subprogram.

In order for this subprogram to work properly the following conditions must be
true when the subroutine is called:

« Call Processing Subsystem isin the Connect state (that is- the Connect
annunciator islit)

« the mobile station’s speaker output is connected to the Test Set's AUDIO IN
connector

« the mobile station’s microphone input must be connected to the Test Set’s
AUDIO OUT connnector

The intended purpose of this example subprogram is to illustrate how to program
the ANALOG MEAS screen. There are a variety of ways to make an RFt&éwsi
measurement. The method used in this example is based upon the EIA/IS-19-B
Standard (May 1988). The method and standard chosen for any particular
application will depend upon the mobile station being tested.

200 SUB Meas_sinad

210 OPTION BASE 1

220 OUTPUT 714;"DI SP CMVE"

230 OUTPUT 714;" AFGL: DEST ' FM ; FREQ 1KHZ; FM 8KHZ; FM STAT ON'
240 OUTPUT 714;"AFAN: I NP " AUDIO IN ; DEMP ' OFF ; DET ' RMS' "
250 OUTPUT 714;" AFAN: FILT1 ' C MESSAGE' ; FI LT2 ’ >99KHZ LP "
260 OUTPUT 714; " MEAS: AFR: SEL ' SI NAD' "

270 OUTPUT 714;"TRI G MODE: RETR SI NGLE; SETT FULL"

280 OUTPUT 714;"RFG AMPL - 116DBM * OPC"

290 Runni ng_t ot al =0

300 FOR Loop_counter=1 TO 5

310 OUTPUT 714;"TRI G, : MEAS: AFR: SI NAD?"

320 ENTER 714; Si nad

330 Runni ng_t ot al =Runni ng_t ot al +Si nad

340 NEXT Loop_counter

350 Avg_sinad=Runni ng_total/Loop_counter

360 PRINT USI NG "K, 3D. 2D, K*; "SI NAD = "; Avg_si nad; " dB at -116 dBm "
370 OUTPUT 714;" AFAN: FI LT1 ' <20HZ HPF ; FI LT2 ’' >99KHZ LP "
380 OUTPUT 714;"TRI G MODE: RETR REP; SETT FULL"

390 SUBEND
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Chapter 7, Programming The Call Processing Subsystem
Programming The ANALOG MEAS Screen

Example FM Hum & Noise M easur ement

The following exampl e code segment shows how to program the ANALOG MEAS
screen to make an FM Hum & Noise measurement. The code segment represents
aHP RM BASIC subprogram.

In order for this subprogram to work properly the following conditions must be
true when the subroutine is called:

« Call Processing Subsystem isin the Connect state (that is- the Connect
annunciator islit)

« the mobile station’s speaker output is connected to the Test Set's AUDIO IN
connector

« the mobile station’s microphone input must be connected to the Test Set’s
AUDIO OUT connnector

The intended purpose of this example subprogram is to illustrate how to program
the ANALOG MEAS screen. There are a variety of ways to make an FM Hum &
Noise measurement. The method used in this example is based upon the EIA/IS-
19-B Standard (May 1988). The method and standard chosen for any particular
application will depend upon the mobile station being tested.

200 SUB Meas_hum noi se

210 OPTION BASE 1

220 OUTPUT 714;" DI SP CME"

230 OQUTPUT 714; " AFGL: DEST ' AUDI O OQUT' ; FREQ 1KHZ; QUTPut : | NCR . 01V"
240 OUTPUT 714;" AFGL: OUTPut 50 wmv"

250 OUTPUT 714;" AFAN: I NP ' FM DEMOD ; DEMP ' 750 US' ; DET ' PK+' "

260 OUTPUT 714;" AFAN: FILT1 ' C MESSAGE ; FI LT2 ' >99KHZ LP' "

270 CQOUTPUT 714;" MEAS: AFR: SEL ' AF FREQ "

280 OUTPUT 714;" TRI G MODE: RETR S| NGLE; SETT FULL"

290 OUTPUT 714;"RFG AVMPL -47DBM * OPC'

300 REPEAT

310 OUTPUT 714;"TRI G : MEAS: AFR. FM?"

320 ENTER 714; Devi ati on

330 | F Deviati on>8300 THEN OQUTPUT 714; " AFGL: QUTPut :
340 | F Deviati on<7700 THEN QUTPUT 714; " AFGL: QUTPut :
350 UNTI L Devi ati on>=7700 AND Devi ati on<=8300

360 OUTPUT 714;" AFAN: DET ' RVS' "

370 OUTPUT 714;"TRI G : MEAS: AFR FM?"

380 ENTER 714; Devi ati on

390 CQUTPUT 714;" MEAS: AFR: FM REF: STAT ON; VAL " &VAL$( Devi at i on) &' HzZ"
400 OUTPUT 714; " AFGL: OUTPut : STAT OFF"

410 OUTPUT 714;"TRI G : MEAS: AFR: F\M?"

420 ENTER 714; Devi ati on

430 PRINT USING "K, 3D. 2D, K';"FM Hum and Noi se = "; Deviation;" dB."
440 OUTPUT 714; " MEAS: AFR: FM REF: STAT OFF"

450 OUTPUT 714;" AFAN: FI LT1 ’ <20HZ HPF' ; FI LT2 ' >99KHZ LP "

460 OUTPUT 714;"TRI G MODE: RETR REP; SETT FULL"

470 SUBEND

DOAN'

I NCR
I NCR UP"
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Programming The CALL CONFIGURE Screen

Programming The CALL CONFIGURE Screen
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Figure 40

The CALL CONFIGURE Screen

This screen is used to set some of the less commonly used simulated base station
configuration parameters.

When the CALL CONFIGURE screen is displayed and the Call Processing

Subsystem isin the Connect state, the host firmware constantly monitors the

mobile station’s transmitted carrier power. If the power falls below 0.0005Watts
the error messageF Power Loss indicates |oss of Voice Channel

will be displayed and the simulated base station will terminate the call and return
to theAct i ve state.

465



Programming The CALL CONFIGURE Screen

NOTE:

CMAX

In order to ensure that the host firmware makes the correct decisions regarding the
presence of the mobile stations’s Rffreer, the Test Set’s Rfower meter should

be zeroed before using the Call Processing Subsystem. Failure to zero the power
meter can result in erroneous RF power measurementsC&eiitioning the Test

Set for Call Processing" on page 401 for information on zeroing the RF Power meter

manually.

Refer to Chapter 6, “Call Processing Susbsystem”, itHfA&920 User's Guide
for detailed information on the operation and manual use of the CALL
CONFI GURE screen.

The information presented in this section covers the CALL CONFI GURE screen
programming commands and how to use them.

The CMAX field sets the number of access channelsin the system. Thiswill determine
how many channels must be scanned by the mobile station when trying to access the
simulated base station. The value of this field will affect the time required for the mobile
station to connect with the simulated base station.

The :CMAXimum command is used to control thisfield.

The CMAX field isan immediate action field. That is - whenever the :CMAXimum
command is sent, the change is reflected immediately in the appropriate signaling
message(s) being sent on the forward control channel. No change occurrsto the
current state (i.e. Active, Register, Page, Access, Connect) of the Call Processing
Subsystem.

The query form of the command (that is - :CMAXimum?) can be used to
determine the current control channel setting.

Syntax

: CMAXi mum <i nt eger nunber >
: CMAXi mun?

Example

QUTPUT 714;" CALLP: CMAX 21"
QUTPUT 714; " CALLP: CMAX?"
ENTER 714; Num acc_chans
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Chapter 7, Programming The Call Processing Subsystem
Programming The CALL CONFIGURE Screen

TX Pwr Zero TheTX Pwr Zer o function establishes a0.0000 W reference for measuring RF
power at the RF IN/OUT port. The TX Pwr Zer o field isimported from the RF
ANAL YZER screen and is programmed exactly asit ison its home screen. See"RF
Analyzer" on page 129 for programming command syntax.

CAUTION: RF power must not be applied while zeroing the power meter.

Detector Thisfield is used to select the type of detector used to measure the amplitude of
the audio signal being analyzed on the ANALOG MEAS screen. The Det ect or
field isimported from the AF ANALYZER screen and is programmed exactly as it
ison itshome screen. See "AF Analyzer" on page 83 for programming command
syntax.

467



Programming The CALL CONFIGURE Screen

468



Error Messages

469



General Information About Error Messages

Information concerning error messages displayed by the Test Set may be found in one of
the following manuals:

e HP 8920 or HP 8921 User’'s Guides

« HP 8920, 8921 Programmer’s Guide

* HP 8920, 8921 Assembly Level Repair Manual
¢ HP Instrument BASIC User’s Handbook

e HP 8920A or HP 8921 AdP Instrument BAS C Users Handbook
(HP P/N E2083-90000)

e HP 8920B:HP Instrument BAS C 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
¢ IBASIC error messages

* HP-IB error messages

» Textonly error messages

The following paragraphs give a brief description of each message format and direct you
to the manual to look in for information about error messages displayed in that format.
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Error Messages

Positive Numbered Error M essages

Positive numbered error messages are generally associated with IBASIC. Refer to the HP
Instrument BASIC User’'s Handbobdr information on IBASIC error messages.

Positive numbered error messages take the form: ERROR XX <error message>

For example
Error 54 Duplicate file nane
or

Error 80 in 632 Medi um changed or not in drive

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
Handboolor information on positive numbered error messages. Refer to the HP-1B Error
Messages section for information on negative numbered error messages (the error

message associated with a negative number is the same for HP-1B errors and IBASIC
errors).

IBASIC error messages take the following form: IBASIC Error: -XX <error message>

For example

I BASIC Error: -286 Programruntine error
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HP-1B Error Messages

HP-1B Error Messages are associated with HP-1B operation.

HP-1B error messages take the following form: HP-1B Error: -XX <error message>
or HP-IB Error <error message>

For example

HP-1B Error: -410 Query | NTERRUPTED.

or

HP-1B Error: |nput value out of range.
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Error Messages

Text Only Error M essages

Text only error messages are generally associated with manual operation of the Test Set.
Refer to the HP 8920 or HP 8921 User’s Guider information on text only error

messages.

Text only error messages can also be displayed while running the Test Set'’s built-in
diagnostic or calibration utility programs. Refer to Hie 8920, HP 8921 Assembly Level
Repair manual for information on text only error messages displayed while running the
Test Set's built-in diagnostic or calibration utility programs.

Text only error messages take the following form: This is an error message.

For example

I nput val ue out of range.
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NOTE:

The M essage 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 until the error condition no longer exists,
or until another persistent message with greater priority occurs. Other messages are only
displayed when the error first occurs; they are removed when a key is pressed or the knob
is turned, or when an HP-IB command is received. Many of the messages are displayed on
the MESSAGE screen until the instrument is turned off.

Messages that are about error conditions may tell you what to do to correct the error (turn
something off, reduce a field's value, press a certain key, and so forth). Messages and
prompts are sometimes accompanied by a beep or warble.

Warbles and Beeps

A warble sound indicates that an instrument-damaging event is occurring. Beeps
often occur only with the first occurrence of the message. Prompts are generally
silent.
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Error Messages

Non-Recoverable Firmware Error

The non-recoverable firmware error is very important. It appears when an unanticipated

event occurs that the Test Set’s firmware cannot handle. The message appears in the
center of the Test Set's display and (except for the two lines in the second paragraph) has
the following form:

Non-recoverable firmvare error. Please record the 2 Iines of
text below and contact Hew ett Packard through your |ocal
service center or by calling (800) 827-3848 (USA, collect) and
asking to speak to the 8920A Service Engineer.

" Address error exception’
at line nunber O

To continue operation, turn POAER off and back on.

Follow the instructions in the message.

Unfortunately, you will not be able to recover from this condition. You must switch the
Test Set off and back on. When you rerun the test where the Error Message occurred, it
may not occur again. If it does reappear, it would be helpful to HP to record exactly what
the configuration of the instrument was when the error appeared and contact HP.
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HP-IB Errors

Most HP-IB errors occur when the control program attemptsto query a measurement that
isnot currently available, or triesto access an instrument connected to the externa HP-1B
without configuring the Test Set as the System Controller. When diagnosing the cause of
an error condition check for these conditions first.

Text Only HP-IB Errors

Un-numbered (text only) HP-1B error messages are generally self-explanatory. For
example, trying to retrieve a saved register that does not exist generates the following

error message:

HP-1B Error: Register does not exist.

The following list contains a subset of the Test Set's text only HP-IB error messages.
These messages represent error conditions which may require explanation in addition to
the error message text.

HP-IB Error during Procedure catalog. Check Config.

This error occurs when the Test Set fails to access an external HP-IB disk drive when
trying to obtain a catalog of procedure files. This would occur wheBehect

Procedure Location: field onthe TESTS (Main Menu) screen is sébtgk and

the operator then tries to select a procedure filename usirBgthect Procedure

FI I enane: field. Ensure that thebde field on the I/O CONFIGURE screen is set to
Cont rol 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.

476



Error Messages

HP-IB Query Error. Check instrument state.

This message usually appears when the control program queries a measurement that is not
currently available (on the currently displayed screen and in the ON state), such as
guerying the TX Freguency measurement when TX Freq Error isdisplayed.

This message may a so be immediately followed by the message,

HP-1B Error: —-420: Query UNTERM NATED.

HP-IB Error: Not Enough Memory Available for Save.

This message will be generated when the control program triesto save the current Test Set
state into a Save/Recall register using the REG: SAVE commands, but thereis insufficient
memory available in the Test Set. The Test Set's non-volatile RAM is shared by the
following resources:

¢ IBASIC programs
» Save/Recall registers
« RAM Disk

In order to save the current Test Set state into a Save/Recall register more non-volatile
RAM will have to be made available. This can be done by,

* reducing the size of the IBASIC program
« deleting one or more existing Save/Recall registers
» recovering RAM Disk space

The ROM Disk utility RAM_USAGE will display the total amount of non-volatile RAM
installed in the Test Set, the RAM Disk allocation, the Save/Recall register allocation and
the amount of non-volatile RAM available to IBASIC.

HP-IB Error: Unknown Save/Recall error.

This error can occur on an HP 8920B when trying to SAVE the instrument state to a mass
storage device with a LIF formatted media. The default file system for the HP 8920B is
DOS. Refer td'Default File System™ on page 2% more details.

HP-IB Error: HP-IB Units cause invalid conversion of attr.

This error is generated when trying to change Attribute Units and one of the Data
Function values is set to zero. If this error is encountered the programmer must change the
Data Function settings to values that can be converted to the new units_of_measure. Refer
to "Changing Attribute Units." on page 78r more details..
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NOTE:

Numbered HP-IB Error Descriptions

The following HP-IB 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 HP-IB devices/instruments, connected to the Test Set’s external HP-IB bus,
with an IBASIC program running on the built-in IBASIC controller

« controlling the Test Set with a program running on an external controller

« using the Test Set manually to print to an external HP-IB printer

« using the Test Set manually to access procedure/library/code files stored on an external
HP-IB disk

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 SCRAddison-Wesley Publishing Company ISBN 0-201-56350-9
HP P/N 5010-7166

or contact,

Fred Bode, Executive Director SCPI Consortium

8380 Hercules Drive, Suite P3

LaMesa, CA 91942

Phone: (619) 697-8790, FAX: (619) 697-5955 CompuServe Number: 76516,254

HP-1B Parser. The term “Parser” is used in the following error message descriptions. It
refers to the Test Set's HP-IB command parser.
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Error —100

Error —101

Error —102

Error -103

Error —104

Error —105

Error —108

Error —109

Error Messages

Command error

This code indicates only that a Command Error as defined in IEEE 488.2, 11.5.1.1.4 has
occurred.

Invalid character

A syntactic element contains a character which isinvalid for that type.

Syntax error

An unrecognized command or data type was encountered; for example, a string value was
received when the device does not accept strings.

Invalid separator

The parser was expecting a separator and encountered an illegal character. For example,
the colon used to separate the FREQ and AMPL commands should be omitted in the
following command:

RFG:FREQ 850 MHZ:;AMPL -35

Data type error

The parser recognized a data el ement different than one allowed. For example, numeric or
string data was expected but block data was encountered.

GET not allowed

A Group Execute Trigger was received within a program message (see | EEE 488.2, 7.7).

Parameter not allowed

More parameters were received than expected for the header. For example, the * ESE
common command only accepts one parameter; receiving *ESE 36,1 is not allowed.

Missing parameter

Fewer parameters were received than required for the header. For example, the * ESE
common command requires one parameter; receiving *ESE is not alowed.
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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).

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 as errors —121 through —128, are generated when parsing a data
element 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 32000 E&#£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).
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Error —128

Error —130

Error -131

Error -134

Error —138

Error —140

Error —141

Error —144

Error —148

Error Messages

Numeric data not allowed

A legal numeric data element was received, but the device does not accept onein this
position for the header.

Suffix error

Thiserror, aswell as errors —131 through —138, are generated when parsing a suffix.

Invalid suffix

The suffix does not follow the syntax described in |IEEE 488.2 7.7.3.2, or the suffix is
inappropriate for this device.

Suffix too long

The suffix contained more than 12 characters (see | EEE 488.2, 7.7.3.4).

Suffix not allowed

A suffix was encountered after a numeric element which does not allow suffixes.

Character data error

Thiserror, 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 vaid for the header.

Character data too long

The character data element contains more than twelve characters (see IEEE 488.2,
7.7.1.4).

Character data not allowed

A legal character data element was encountered where prohibited by the device.
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Error —150

Error —151

Error —158

Error -160

Error -161

Error -168

Error =170

Error =171

String data error

Thiserror, 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.

Block data error

Thiserror, aswell as errors -161 through -168, are generated when parsing a block data
element.

Invalid block data

A block data element was expected, but wasinvalid 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 aserrors -171 through -178, are generated when parsing an expression
data element.

Invalid expression

The expression data element was invalid (see |[EEE 488.2, 7.7.7.2); for example,
unmatched parentheses or an illegal character.
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Error -178

Error —180

Error —181

Error —183

Error —184

Error —200

Error —201

Error —202

Error Messages

Expression data not allowed

A legal expression datawas encountered but was not allowed by the device at thispoint in
parsing.

Macro error

Thiserror, aswell as errors -181 through -184, are generated when defining a macro or
executing a macro.

Invalid outside macro definition

Indicates that a macro parameter placeholder was encountered outside of a macro
definition.

Invalid inside macro definition

Indicates that the program message unit sequence, sent witha*DDT or * DM C command,
is syntactically invalid (see 10.7.6.3).

Macro parameter error

Indicates that a command inside the macro definition had the wrong number or type of
parameters.

Execution error

This code indicates only that an Execution Error as defined in IEEE 488.2, 11.5.1.1.5 has
occurred.

Invalid while in local

Indicates that a command is not executable while the device isin local dueto ahard loca
control (see |[EEE 488.2, 5.6.1.5). For example, a device with arotary switch receives a
message which would change the switches state, but the deviceisin local so the message
can not be executed.

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

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 hot ready to respond.

Arm ignored

Indicates that an arming signal was received and recognized by the device but was
ignored.

Init ignored

Indicates that arequest 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 isreceived. The measurement cannot be started until a
GET isreceived, but the GET would cause an INTERRUPTED error.

Arm deadlock
Indicates that the arm source for the initiation of a measurement is set to GET and

subsequent measurement query isreceived. 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

Error —223

Error —224

Error —230

Error —231

Error —240

Error —241

Error —250

Error —251

Error Messages

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,
115.1.1.5).

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.

lllegal parameter value

Used where exact value, from alist of possibles, was expected.

Data corrupt or stale

Possibly invalid data; new reading started but not completed since last access.

Data questionable

Indicates that measurement accuracy is suspect.

Hardware error

Indicates that alegal program command or query could not be executed because of a
hardware problem in the device.

Hardware missing

Indicates that alegal program command or query could not be executed because of
missing device hardware. For example, an option was not installed.

Mass storage error

Indicates that a mass storage error occurred.

Missing mass storage

Indicates that alegal program command or query could not be executed because of
mi ssing mass storage. For example, an option that was not installed.
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Error —252

Error —253

Error —254

Error —255

Error —256

Error —257

Error —258

Error —260

Missing media

Indicates that alegal program command or query could not be executed because of a
missing media. For example, no disk.

Corrupt media

Indicates that alegal program command or query could not be executed because of
corrupt media. For example, bad disk or wrong format.

Media full

Indicates that alegal program command or query could not be executed because the
mediawas full. For example, thereis no room on the disk.

Directory full

Indicates that 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 thefile

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 thefile

name on the device mediawasin error. For example, an attempt was made to copy to a
duplicate file name.

Media protected

Indicates that alegal program command or query could not be executed because the
media was protected. For example, the write-protect switch on amemory card was set.

Expression error

Indicates that an expression program data element related error occurred.
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Error —261

Error =270

Error —271

Error =272

Error —273

Error —274

Error =275

Error —276

Error Messages

Math error in expression

Indicatesthat a syntactically legal expression program data element could not be executed
due to a math error. For example, a divide-by-zero was attempted.

Macro error

Indicates that a macro-related 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 placeholder (see
IEEE 488.2, 10.7.3).

Macro definition too long
Indicates that a syntactically legal macro program data sequence could not be executed

because the string of block contents were too long for the device to handle (see |IEEE
488.2,10.7.6.1).

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).
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Error =277

Error —278

Error —280

Error —281

Error —282

Error —283

Error —284

Error —285

Macro redefinition not allowed

Indicates that syntactically legal macro label in the * DMC command could not be
executed because the macro label was already defined (see |IEEE 488.2, 10.7.6.4).

Macro header not found

Indicates that asyntactically legal macro label in the * GM C? 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.
lllegal variable name

An attempt was made to reference a nonexistent variable in a program.

Program currently running

Certain operations dealing with programs are illegal while the program is running. For
example, deleting a running program is not possible.

Program syntax error

Indicates that syntax error appears in a downloaded program.
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Error Messages

Error -286 Program runtime error

Error —300 Device-specific error

This code indicates only that a Device-Dependent Error as defined in |EEE 488.2,
11.5.1.1.6 has occurred.

Error =310 System error

Indicates that some error, termed “system error” by the device, has occurred.

Error -311 Memory error

Indicates that an error was detected indbeice’smemory.

Error -312 PUD memory lost

Indicates that the protected user data saved by the * PUD command has been lost.

Error -313 Calibration memory lost

Indicates that nonvolatile calibration data used by the * CAL? command has been lost.

Error -314 Save/recall memory lost

Indicates that the nonvolatile data saved by the * SAV command has been lost.

Error -315 Configuration memory lost

Indicates that nonvolatile configuration data saved by the devicehas been lost.

Error =330 Self-test failed

Error —350 Queue overflow

This code indicates that there is no room in the queue and an error occurred but was not
recorded. This code is entered into the queue in lieu of the code that caused the error.
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Error —400

Error —410

Error —420

Error —430

Error —440

Query error

This code indicates only that a Query Error as defined in IEEE 488.211.5.1.1.7 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, a query 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 a variable (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 incomplete 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 DEADL OCKED Query error occurred (see

|EEE 488.2, 6.3.1.7). For example, both input buffer and output buffer are full and the
device cannot continue.

Query UNTERMINATED after indefinite response

Indicates that a query was received in the same program message after a query requesting
an indefinite response was executed (see |EEE 488.2, 6.5.7.5.7).
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Error —606

Error —607

Error —608

Error —1300

Error -1301

Error —1302

Error —1303

Error Messages

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 file with the current switch count data from the non-volatile RAM switch count
array. This error ismost probably generated as a result of a hardware error or failure.
Refer to the Test SetAssembly Level Repair 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 a result of a hardware error or failure. Refer to the Test
Set's Assembly Level Repair 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 a result of a hardware error or failure. Refer to the TeshSetibly Level
Repair 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.

Indicates that an attempt was made to send a Release message to a mobile station when
the Call Processing Subsystem was not in the Connect state.

Page attempted while not in Active state.

Indicates that an attempt was made to Page a mobile station when the Call Processing
Subsystem was not in the Active state.
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Error —1304

Error —1305

Error —1306

Error —1307

Error —1308

Error —1309

Error -1310

Origination attempted while not in Active state.

Indicates that a mobile station attempted to originate a call to the simulated Base Station
when the Call Processing Subsystem was not in the Active state.

Registration attempted while not in Active state.

Indicates that an attempt was made to send a Registration message to a mobile station
when the Call Processing Subsystem was not in the Active state.

Origination in progress.

Indicates that an attempt was made to; register, page, handoff, release, order a changein
power level, put the mobile station in maintenance mode, or send an alert message to the
mobile station while an origination was in progress.

Timeout occurred while attempting to register Mobile.

Indicates that the simulated Base Station’s internal timer expired before receiving a
response from the mobile station during a registration attempt. The internal timer is set to
20 seconds when 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 theage state is entered.

Timeout occurred while attempting to access Mobile.

Indicates that the simulated Base Station’s internal timer expired before receiving a
response from the mobile station during an access attempt. The internal timer is set to 20
seconds when thi&ccess state is entered.

Timeout occurred while attempting to alert Mobile.

Indicates that the simulated Base Station’s internal timer expired before receiving a
response from the mobile station during an alert attempt. The internal timer is set to 20
seconds when the alert order is sent to the mobile station.
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Error Messages

Error -1311 RF power loss indicates loss of Voice Channel.

When the CALL CONTROL 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 thadheve state.
This error message issgplayed 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 Prcessing Subsystem returns #ethee state.

NOTE: In order to ensure that the host firmware makes the correct decisions regarding the
presence of the mobile stations’s RF carrier, the Test Set's RF power meter should
be zeroed 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 émnroneous RF power measurements. See
“Conditioning The Test Set For Call Processing” in #8920 User's Guidéor
information on zeroing the RF Power meter manually or " Conditioning the Test Set for Call
Processing” on page 401of this manual for information on zeroing the RF Power meter
programmatically.

Error -1312 Data from RVC contains invalid bits in word [1,2,3].

Indicates that the decoded data received on the reverse voice channel contiansinvalid bits
inword 1 and/or word 2 and/or word 3. Theraw 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.

Error -1313 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.

Error -1314 Alert attempted while not in Maintenance or Connect state.

Indicates that an attempt was made to send an Alert order to the mobile station when the
Call Processing Subsystem was not in the Maintenance state or Active state.
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Error —1315

Error -1316

Error —1317

Data from RECC contains invalid bits in word [1,2,3].

Indicates that the decoded data received on the reverse control channel contiansinvalid
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 is set to Dat a.

Incomplete data received on RVC for word [1,2,3].

Indicates that the decoded data received on the reverse voice channel did not contain the
proper number of bitsin word 1 and/or word 2 and/or word 3. The raw decoded datais
displayed in hexadecimal format in the top right-hand portion of the CALL CONTROL
screen. Raw decoded datais only displayed when the CALL CONTROL screen

Di spl ay field is set to Dat a.
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Symbols

T ,388

‘LIB files, 283, 374
NMT’ files, 281, 283
. PGM’ files, 283, 374
‘.PRC’ files, 283, 375
. SAV’ files, 283

‘ 'files, 283

¢’ files, 283, 374

‘I files, 283, 374

n’ files, 281, 283

‘p’ files, 283, 375

A

Active Controller
when capability required, 259
Active Measurement, 17
Adjacent Channel Power
HP-IB command syntax diagram, 75
AdvancelLink (HP 68333F Version
B.02.00) terminal emulator, 322,
337
AF Analyzer
HP-IB command syntax diagram, 59
AF Generator 1
HP-IB command syntax diagram, 62
AF Generator 2

HP-IB command syntax diagram, 63,

64
pre-modulation filters, 63
Annunciators, 19
Arming measurements, 178
ASCII Text Files

sending with ProComm Communica-

tions Software, 344
sending with Windows Terminal, 343
Attribute Units, 47
Autoranging
affect on measurement speed, 180
Autotuning
affect on measurement speed, 180

B

Battery
memory card, 295
part numbers, 295
replacing, 295

C
Calibration Status Register Group, 221

accessing registers contained in, 219, ) ]
Communicate Status Register Group, 234

223
condition register bit assignments, 218,
222
Call Processing
HP-IB command syntax diagram, 76

TRG, 171, 172
TST, 163
WAI, 169

accessing registers contained in, 236
condition register bit assignments, 235

Configure

HP-IB command syntax diagram, 121

Call Processing Status Register GroupContr0|ler external, 6, 21

217
program flow control, 403
Call Processing Subsystem
command syntax, 400
connecting a mobile station, 398
error messages, described, 491
error messages, reading, 402
first-time setup, 401
operational overview, 396
polling, 404
programming Analog Meas screen, 457
programming Call Bit screen, 437
programming Call Configure screen,
465
programming Call Control screen, 407,
429
querying data messages, 405
remote user interface description, 394
screen mnemonics, 400
service request, 404
state diagram, 397
cDEMO, 387
Code files, 281, 374
Common Commands, 157
CLS, 170
ESE, 170
ESE?, 170
ESR?, 170
IDN, 158
OPC, 164
OPC?, 167
OPT, 160
PCB, 171
RCL, 171
RST, 153, 163
SAV, 171
SRE, 170
SRE?, 170
STB?, 171

D
data functions

COPY_PL, 298

Copying a volume, 299
Copying files, 299

AVG, 136

AVG - querying number of averages
via HP-IB, 137

AVG - querying ON/OFF state via HP-
1B, 137

AVG - resetting via HP-I1B, 137

AVG - setting number of averages via
HP-IB, 137

AVG - turning ON/OFF via HP-1B, 136

guidelines for using, 135

HI LIMIT, 138

HI LIMIT - detecting if limit exceeded
via HP-IB, 141

HI LIMIT - querying display units via
HP-1B, 140

HI LIMIT - querying ON/OFF state via
HP-1B, 138

HI LIMIT - querying setting via HP-IB,
140

HI LIMIT - resetting limit detection via
HP-IB, 141

HI LIMIT - setting display units via
HP-1B, 139

HI LIMIT - setting value via HP-IB,
139

HI LIMIT - turning ON/OFF via HP-
1B, 138

INCR SET, 142

INCR SET - querying display units via
HP-1B, 143

INCR SET - querying mode via HP-IB,
143

INCR SET - querying value via HP-IB,
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142

INCR SET - setting display units via
HP-1B, 143

INCR SET - setting mode via HP-IB,
142

INCR SET - setting value via HP-IB,
142

INCR Up/Down (Arrow keys), 144

keys, 135

LOLIMIT, 138

LOLIMIT - detecting if limit exceeded
viaHP-IB, 141

LO LIMIT - querying display unitsvia
HP-1B, 140

LO LIMIT - querying ON/OFF sate
viaHP-IB, 138

LO LIMIT - querying setting via HP-
1B, 140

LO LIMIT - resetting limit detection
viaHP-IB, 141

LO LIMIT - setting display units via
HP-1B, 139

LO LIMIT - setting value via HP-1B,
139

LO LIMIT - turning ON/OFF via HP-
IB, 138

METER, 145

METER - querying high end point dis-
play unitsviaHP-1B, 148

METER - querying high end point via
HP-1B, 147

METER - querying low end point dis-
play unitsviaHP-1B, 148

METER - querying low end point via
HP-1B, 147

METER - querying number of intervals
viaHP-IB, 146

METER - querying ON/OFF state via
HP-1B, 145

METER - setting high end point display
unitsviaHP-IB, 148

METER - setting high end point via
HP-1B, 147

METER - setting low end point display
unitsviaHP-IB, 148

METER - setting low end point viaHP-
1B, 147

METER - setting number of intervals

viaHP-1B, 146
METER - turning ON/OFF via HP-IB,
145
querying ON/OFF state, 52
REF SET, 149
REF SET - querying ON/OFF gtate via
HP-IB, 149
REF SET - querying reference point
display unitsviaHP-IB, 151
REF SET - querying reference point
setting via HP-IB, 150
REF SET - setting reference point dis-
play unitsviaHP-IB, 151
REF SET - setting reference point via
HP-IB, 150
REF SET - turning ON/OFF viaHP-IB,
149
turning ON and OFF, 52
using AVG viaHP-IB, 136
using HI LIMIT viaHP-IB, 138
using INCR SET viaHP-IB, 142
using INCR Up/Down (Arrow keys)
viaHP-I1B, 144
using LO LIMIT viaHP-IB, 138
using METER viaHP-IB, 145
using REF SET viaHP-IB, 149
Default file system, 271
DEV_PL, 387
Disk drives
external, 276, 303
external - default mass storage volume
specifier, 280
external - initializing mediafor, 303
Display
HP-1B command syntax diagram, 125
locking display screen via HP-1B, 185
querying displayed screen via HP-IB,
155
selecting screensvia HP-1B, 155
Display Units, 41
DOS file names, 282
DOS file system, 282
initializing mediafor, 288
restrictions, 290
Downloading programs to Test Set, 332,
369

E

Encoder
pre-modulation filters, 63
EPSON card (see Memory card), 269,
276, 277, 292
Error Message Queue Group, 211
accessing the error message queue, 212
Error messages, 469
format of, 470
types of, 469
External Automatic Control Mode, 6
External controller, 2, 6, 21
External disk drives, 273, 276, 303
initiaizing mediafor, 288, 303

F

File names
conflicts, 285
recommendations, 287
File system
backing up files, 298
copying volume, 299
DOS, 282
DOS file names, 282
file name conflicts, 285
file naming recommendations, 287
file types, 288
initializing media, 288, 297, 302, 303
LIF, 282
LIF file names, 282
naming files, 282
storing code files, 289
File types, 288
Files
backing up, 298
copying, 299
storing, 289
Firmware error
non-recoverable, 475
Front panel
functions not programmable, 25
ON/OFF key, 52, 134
Front pand keys
CANCEL key, 134
CURSOR CONTROL knob, 134
ENTER key, 134
HOLD key, 155
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HP-IB command syntax, 134
k1-k5, k1'-k3’ keys, 156
LOCAL key, 152

MEAS RESET key, 153
NO key, 134

PRESET key, 153
PREV key, 155

PRINT key, 155
RECALL key, 153
SAVE key, 154

SHIFT key, 134

YES key, 134

H

Hardware Status Register #1 Group, 229
accessing registers contained in, 232
condition register bit assignments, 230

Hardware Status Register #2 Group, 225
accessing registers contained in, 227
condition register bit assignments, 226

HFS (Hierarchical File System), 282

Hierarchical File System (HFS), 282

HP 8920A Memory Card Part Numbers,

292
HP 8920B Memory Card Part Numbers,
292

HP-IB
Active Controller, 20, 257, 259
address - displaying, 27, 152
address - factory setting, 27
address - setting, 27, 152
arming measurements, 178
Attribute units - changing, 49
Attribute units - definition, 47
Attribute units - guidelines, 51
Attribute units - querying, 51
changing a field setting, 22
Common Commands, 157
Common Commands CLS, 170
Common Commands ESE, 170
Common Commands ESE?, 170
Common Commands ESR?, 170
Common Commands IDN, 158
Common Commands OPC, 164
Common Commands OPC?, 167
Common Commands OPT, 160
Common Commands PCB, 171
Common Commands RCL, 171

Common Commands RST, 153, 163
Common Commands SAV, 171
Common Commands SRE, 170
Common Commands SRE?, 170
Common Commands STB?, 171
Common Commands TRG, 171, 172
Common Commands TST, 163
Common Commands WAI, 169
configuration, 20

display units - changing, 42

display units - definition, 41

display units - guidelines, 43

display units - querying, 43
downloading programs to Test Set, 332
error messages, 469

Errors, 469, 476

extended addressing, 27

external (select code 7), 5, 21
getting started, 10

Group Execute Trigger (GET), 172
HP-IB units - changing, 45

HP-IB units - definition, 44

HP-IB units - guidelines, 45

HP-IB units - querying, 45

standards, 10

STATe command - definition, 52

STATe command - guidelines, 52

Status reporting (see Status reporting),
187

System Controller, 20, 257, 259

topics covered, 11

Trigger - aborting, 176

Trigger commands, 176

Trigger event, 172

Trigger modes, 173,176

Trigger modes - affect on measurement
speed, 177, 180

Trigger modes - default settings, 175

Trigger modes - retriggering, 173, 176

Trigger modes - settings for fastest
measurements, 177

Trigger modes - settings for most reli-
able measurements, 177

Trigger modes - settling, 174, 176

Triggering measurements, 172

units of measure, 41

uploading programs to Test Set, 333

using, 1

Increasing measurement speed, 180 HP-IB command syntax

Increasing measurement speed (see In-

creasing Measurement Speed), 180

Instrument Initialization (see Instru-
ment Initialization), 248

internal (select code 8), 5, 21

local lockout, 33

Local/Remote Triggering Changes,
175

locking the display screen, 185

making a simple measurement, 24

measurement pacing, 178

multiple addressing, 27

passing control (see Passing Control),
257

PROGram commands (see PROGram
Subsystem), 349

programming examples, 15, 22, 53

programming guidelines, 12

querying the lock/unlock state of the
display screen, 186

reading a field setting, 23

Service requests (see Service Re-
quests), 238

ACPower, 75
AFANalyzer, 59
AFGeneratorl, 62
AFGenerator2, 63, 64

AUNits, 49
AUNits?, 51
AVERage
RESet, 137
STATe, 136
STATe?, 137
VALue, 137
VALue?, 137
CALLP, 76

CONFigure, 121
BADDress, 152

CPRocess, 76

DECoder, 98

diagram structure, 56

DISPlay, 125, 155

DUNits, 42
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DUNits?, 43
ENCoder, 64

front panel keys, 134
guidelines, 37
HLIMit

DUNits, 139
DUNits?, 140
EXCeeded?, 141
RESet, 141
STATe, 138
STATe?, 138
VALue, 139

VALue?, 140

HP-IB only commands, 133
INCRement, 142, 144

DIVide, 144
DUNits, 143
DUNiIts?, 143
MODE, 142
MODE?, 143
MULTiply, 144
INCRement?, 142

Integer Number Setting, 110
LLIMit

DUN!its, 139
DUNiIts?, 140
EXCeeded?, 141
RESet, 141
STATe, 138
STATe?, 138
VALue, 139
VALue?, 140
MEASure, 113
RESet, 153
METer
HEND, 147
DUNits, 148
DUNiIts?, 148

HEND?, 147
INTerval, 146

INTerval?, 146

LEND, 147

DUNits, 148
DUN:Its?, 148

LEND?, 147
STATe, 145
STATe?, 145

Multiple Number Measurement, 120
Multiple Real Number Setting, 112
Number Measurement, 118

OSCilloscope, 102
PROGram, 126

Real Number Setting, 111

REFerence
DUNits, 151
DUN:Its?, 151
STATe, 149
STATe?, 149
VALue, 150
VALue?, 150

REGister, 127
CLEar, 154

RECall, 153

SAVE, 154
RFANalyzer, 105
RFGenerator, 106
RINTerface, 107
SANalyzer, 108
SPECial, 133

DISPlay, 185

DISPlay?, 186
STATe, 52
STATe?, 52
STATus, 128, 129
TESTs, 130
TRIGger, 117

ABORt, 176

IMMediate, 176

MODE, 176

UNITs, 45

UNITSs?, 45

use of single quotes, 17

use of spaces, 17, 38

using colons to separate commands, 39

using question mark to query setting/
field, 40

using quotes for strings, 38

using semicolon colon command sepa
rator, 39, 184

using semicolon to output multiple
commands, 39

using upper/lower case letters, 37

HP-I1B only commands
HP-1B command syntax diagram, 133

1/0 Configure
HP-IB command syntax diagram, 121
IBASIC

avoiding program hangs, 16

command line, 308

Controller, 2,4, 5, 21

Controller - default mass storage loca
tion, 279

Controller - interfacing to using serid
ports, 312

Controller architecture, 4, 5

Controller screen, 307

COPY command, 299

copying files, 299

default file system, 271

EDIT mode - entering/exiting, 336

error messages, 469

GET command, 289

INITIALIZE command, 288, 297, 302,
303

initializing media, 288

language, 4

LOAD command, 289

making a simple measurement, 24

Mass Storage Volume Specifier (MSl),
297

MSI, 297

passing control back using PASS CON-
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TROL, 261
program development (see Program
Development), 309
requesting HP-1B active control, 262
running programs, 14
SAVE command, 289
selecting mass storage devices, 280
STORE command, 289
storing files, 289
|EEE 488.1
compliance, 25, 26
Interface Function Capabilities, 26
Passing Control (see Passing Control),
257
Remote Interface Message Capabili-
ties, 28
SRQ (see Service Requests), 238
|EEE 488.2
Common Commands, 157
Common Commands CLS, 170
Common Commands ESE, 170, 208
Common Commands ESE?, 170, 207
Common Commands ESR?, 170, 206
Common Commands IDN, 158
Common Commands OPC, 164
Common Commands OPC?, 167
Common Commands OPT, 160
Common Commands PCB, 171, 260
Common Commands RCL, 171
Common Commands RST, 153, 163
Common Commands SAV, 171
Common Commands SRE, 170, 242
Common Commands SRE?, 170, 241
Common Commands STB?, 171, 191
Common Commands TRG, 171, 172
Common Commands TST, 163
Common Commands WAI, 169
Common CommandsRST, 253
compliance, 25, 26
Output Queue, 209
Overlapped commands, 36
Sequential commands, 36
Standard Event Status Register, 203
Status Byte Register, 189
Increasing measurement speed, 180
autoranging, 180
autotuning, 180
combining ENTER statements, 184

combining OUTPUT statements, 183
compound commands, 183
measurement setup time, 182
screen display time, 185
speed of control program, 183
INST_C 9, 387
instrument function
querying ON/OFF state, 52
turning ON and OFF, 52
Instrument Initialization, 248
Device Clear (DCL) HP-IB Bus Com-
mand, 255
Front panel PRESET key, 251
Interface Clear (IFC) HP-IB Bus Com-
mand, 256
methods of, 248
power on reset, 249
RST Common Command, 253
Selected Device Clear (SDC) HP-IB
Bus Command, 256
Integer Number Setting
HP-1B command syntax diagram, 110
Internal Automatic Control Mode, 4, 7

K

keys
front panel, 25

L

IDEMO, 387
Library files, 374
backing up, 298
creating, 386
LIF file names, 282
LIF file system, 282
initializing mediafor, 288
LINK, 387
lock up
HP-IB bus, 174, 178

M

Manua Control Mode, 3, 7
Mass Storage Devices, 269
accessing, 281
default locations, 279
EPSON cards, 276, 277, 292
external disk drives, 276, 303

initiaizing mediafor, 288, 297, 302

OTP card, 277, 292

overview, 273

PCMCIA cards, 276, 277, 292

RAM Disk, 275, 301

ROM card, 277, 292

ROM Disk, 275, 291

selecting, 280

SRAM card, 276, 292

write protecting, 294
Mass storage locations

default values, 279

selecting, 280
Mass Storage Volume Specifier, 297
MASS S 9, 387
Measure

HP-1B command syntax diagram, 113
measurement

active, 3, 17

querying ON/OFF state, 52

querying value, 3, 18, 40

recommended sequence, 14

turning ON and OFF, 52
Measurement speed - increasing (see In-

creasing Measurement Speed), 180

Memory Cards, 269

address, 297

battery (see Battery), 295

initializing, 288, 297

inserting, 293

Mass Storage V olume Specifier, 297

OTP cards, 277

part numbers, 292

removing, 293

ROM cards, 277

SRAM cards, 276

using, 292

write-protect switch, 294
messages

error, 469

Microsoft® Windows Terminal terminal

emulator, 319, 337
Multiple Number Measurement
HP-IB command syntax diagram, 120
Multiple Real Number Setting
HP-IB command syntax diagram, 112
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N
Non-Recoverable Firmware Error, 475
Number Measurement

HP-IB command syntax diagram, 118

(0]
Operating Modes
external automatic control, 2, 6
internal automatic control, 2, 4, 7
manual control, 2, 3, 7
Operation Status Register Group, 199
accessing registers contained in, 201
Condition Register bit assignments,
200
Oscilloscope
HP-1B command syntax diagram, 102
OTP Memory card, 273, 277
Output Queue Group, 209
accessing the output queue, 210
Overlapped Commands, 36

P

Pacing measurements, 178
Passing Control, 257
example programs, 262
passing control back automatically, 261
passing control back to another control-
ler, 261
passing control back using PASS CON-
TROL, 261
passing control to Test Set, 260
requesting control from IBASIC, 262

AdvancelLink (HP 68333F Version
B.02.00) termina emulator, 322,
337

Microsoft® Windows Terminal termi-
nal emulator, 337

ProCommr® Revision 2.4.3 terminalQ .
Questionable

emulator, 338
Serial Port Configuration, 318
Terminal emulator, 318

PCMCIA card (see Memory card), 269,

276, 277, 292
pDEMO_T, 387
printer
connecting to HP-IB, 20

Procedure files, 281, 375
backing up, 298
creating, 386

RAM Disk, 273, 275
initializing, 302
using, 301

ProCommr® Revision 2.4.3 terminal em-RAM_MNG, 301

ulator, 338
Program

Real Number Setting
HP-IB command syntax diagram, 111

HP-IB command syntax diagram, 126 Recalling registers
Program Development HP-IB command syntax diagram, 127
choosing development method, 326 Register
IBASIC, 310 HP-IB command syntax diagram, 127
Method #1 - Using external computer,RF Analyzer
328 HP-IB command syntax diagram, 105
Method #2 - Using IBASIC EDIT RF Generator
mode, 334 HP-IB command syntax diagram, 106
Method #3 - Using word processor onRJ-11 jack, 312
PC, 339 ROM Disk, 273, 275
methods of, 310 using, 291
Program Development Tool, 387 ROM Memory card, 273, 277
Configure System, 389
Define Test Information, 389 S

File Descriptions, 387 Save/Recall Registers

HP Test Set Command, 389 default mass storage locations, 279
Load Test Data From Disk, 390 Saving registers

loading development software, 389 HP-IB command syntax diagram, 127

Print Test Data, 390 Sequential Commands, 36
Rcv Code From HP Test Set, 390 Serial Port, 312

Rcv Data From HP Test Set, 390 cables/adapters for, 313
Send Data To HP Test Set, 389 configuration, 312, 316, 346
Setup To Develop Code, 389 input buffer length, 317

Program Example, 377 receive/transmit pacing, 317
program hangs select code 10, 312, 346, 348
avoiding, 16 ) select code 9, 312, 316, 346
Program Listing Explanation, 382 serial I/O from IBASIC program, 346
Program Structure, 377 Service Request Enable Register, 240

PROGram Subsystem, 332, 349 clearing, 242
commands, 351 reading, 241
executing commands, 367 writing, 242

Service Requests, 238
enabling SRQ interrupts, 239
Register procedure for generating, 243
Service Request Enable Register (see
Service Request EnableRegister),
240
setting up SRQ interrupts, 239
R Signaling Decoder
Radio Interface HP-IB command syntax diagram, 98

HP-IB command syntax diagram, 107 Signaling Encoder ,
HP-IB command syntax diagram, 64

Data/Signal
Group, 213

accessing registers contained in, 215

condition register bit assignments, 214
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Special
HP-IB command syntax diagram, 133
Spectrum Analyzer
HP-IB command syntax diagram, 108
SRAM Memory card, 273, 276
SRQ (see Service Requests), 238
Standard Event Status Register Group,
203
accessing registers contained in, 206
bit assignments, 204
Status
HP-IB command syntax diagram, 128,
129
Status Byte Register, 189
bit assignments, 190, 239
clearing, 192
reading with serial poll, 191
reading with STB Common Command,
191
writing, 192
Status reporting, 187
Calibration Status Register Group (see
Calibration StatusRegister Group),
221
Call Processing Status Register Group,
217
clearing the Status Byte Register, 192
Communicate Status Register Group
(see Communicate StatusRegister
Group), 234
Condition register definition, 194
Enable register definition, 195
Error Message Queue Group (see Error
M essage Queue Group), 211
Event register definition, 195
Hardware Status Register #1 Group
(see Hardware StatusRegister #1
Group), 229
Hardware Status Register #2 Group
(see Hardware StatusRegister #2
Group), 225
Operation Status Register Group (see
Operation StatusRegister Group),
199
Output Queue Group (see Output
Queue Group), 209
Questionable Data/Signal  Register
Group (see QuestionableData/Sig-

nal Register Group), 213
reading Status Byte Register with serial
poll, 191
reading Status Byte Register with STB
CommonCommand, 191
Standard Event Status Register Group
(see Standard EventStatus Register
Group), 203
Status Byte Register, 189
status queue model, 197
status register model, 194
status register structure overview, 193
status registersin Test Set, 197
status reporting structure operation,
196
structure overview, 187
Summary Message definition, 195
Transition filter definition, 194
writing the Status Byte Register, 192
Storing code files, 289
STRT_DEV, 388
System Controller, 259

T

Termina Configuration, 325
Test Set

Attribute units - changing, 49

Attribute units - definition, 47

Attribute units - guidelines, 51

Attribute units - querying, 51

default file system, 271

display units - changing, 42

display units - definition, 41

display units - guidelines, 43

display units - querying, 43

file name conflicts, 285

file system, 282

file types, 288

HP-1B units - changing, 45

HP-IB units - definition, 44

HP-1B units - guidelines, 45

HP-1B units - querying, 45

IEEE 488.1 Interface Function Capa-
bilities, 26

IEEE 488.1 Remote Interface Message
Capabilities, 28

initializing (see Instrument Initializa-
tion), 248

instruments contained in, 3
interfacing to using serial ports, 312
local mode, 31, 32
operating modes, 2
overview, 2
remote mode, 31, 32
remote operation, 25
STATe command - definition, 52
STATe command - guidelines, 52
status registers, 197
units of measure, 41
writing programs for, 2, 7
Tests
HP-1B command syntax diagram, 130
TESTS Subsystem, 372
default mass storage locations, 280
DOSfileregtrictions, 290
file descriptions, 374
file relationships, 375
Program Development Tool, 387
program structure, 378
screens, 376
writing programs for, 373
TestSet
file name entry field width, 284
file names (see also DOS & LIF file
names), 283
Trigger
HP-1B command syntax diagram, 117
HP-1B commands, 176
Trigger - aborting, 176
Trigger event, 172
Trigger modes, 173, 176
affect on measurement speed, 177
default settings, 175
Local/Remote Triggering Changes,
175
retriggering, 173, 176
settings for fastest measurements, 177
settings for most reliable measure-
ments, 177
settling, 174, 176
Triggering measurements, 172

U

Uploading programs from Test Set to ex-
ternal contraller, 370
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Uploading programsfrom Test Set to PC,
345
Uploading programs to Test Set, 333

Y,
Volume copy, 299

w
Wildcards, 271, 300
Word processor, 339
configuring for program development,
339
transferring programs to Test Set, 340
writing lines of IBASIC code, 339
Write-protect switch, 294

X
Xon/Xoff, 317
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