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Herstellerbescheinigung

Hiermit wird bescheinigt, dag das Gert/System HP 3852A
in Ubereinstimmung mit den Bestimmungen von Postverfligung 1046/84 funkentstdrt ist.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Gerates/Systems angezeigt und
die Berechtigung zur Uberpriifung der Serie auf Einhaltung der Bestimmungen eingerdumt.

Zusatzinformation fur MeS- und Testgerate

Werden MegG- und Testgerdte mit ungeschirmten Kabeln und/oder in offenen MeBaufbauten
verwendet, so ist vom Betreiber sicherzustellen, dag die Funk-Entstbrbestimmungen unter
Betriebsbedingungen an seiner Grundstlicksgrenze eingehalten werden.

Manufacturer’'s declaration

This is to certify that the equipment HP 3852A

is in accordance with the Radio Interference Requirements of Directive FTZ 1046/84. The Ger-
man Bundespost was notified that this equipment was put into circulation, the right to check
the series for compliance with the requirements was granted.

Additional Information for Test- and Measurement Equipment

if Test- and Measurement Equipment is operated with unscreened cables and/or used for
measurements on open set-ups, the user has to assure that under operating conditions the Radio
Interference Limits are still met at the border of his premises.

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

HEWLETT-PACKARD MAKES NO WARRANTY OF ANY KIND WITH REGARD TO THIS MATERIAL, IN-
CLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. Hewlett-Packard shall not be liable for errors contained herein or for incidental
or consequential damages in connection with the furnishing, performance or use of this material.

Hewlett-Packard assumes no responsibility for the use or reliability of its software on equipment that is not furnished
by Hewleti-Packard.

This document contains proprietary information which is protected by copyright. All rights are reserved. No part of
this document may be photocopied, reproduced or translated to another language without the prior written consent
of Hewlett-Packard Company.

Copyright © 1985 by HEWLETT-PACKARD COMPANY
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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from
the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States Na-
tional Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibration facilities
of other International Standards Drganization members.

WARRANTY

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

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

Duration and conditions of warranty for this instrument may be superceded when the instrument is integrated into
(becomes a part of) other -hp- instrument products.

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

LIMITATION OF WARRANTY

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

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

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

Product maintenance agreements and other customer assistance agreements are available for Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at the back
of this manual.
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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service, and repair of this instrument.
Failure to comply with these precautions or with specific warnings elsewhere in this manual violates safety standards of design,
manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no liability for the customer’s failure
to comply with these requirements. ‘

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical ground.

D0 NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any electrical
instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal adjustments
must be made by qualified maintenance personnel. Under certain conditions, dangerous voltages may ex-
ist even with the instrument switched off. To avoid injuries, always disconnect input voltages and discharge
circuits before touching them.

DO NOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustment unless another person, capable of rendering first aid and
resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or perform any
unauthorized modification to the instrument. Return the instrument to a Hewlett-Packard Sales and Ser-
vice Office for service and repair to ensure that safety features are maintained.

D0 NOT OPERATE A DAMAGED {NSTRUMENT

Whenever it is possible that the safety protection features built into this instrument have been impaired,
either through physical damage, excessive moisture, or any other reason, REMOVE POWER and do not
use the instrument until safe operation can be verified by service-trained personnel. If necessary, return
the instrument to a Hewlett-Packard Sales and Service Office for service and repair to ensure that safety
features are maintained.
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Operating and Safety Symbols
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ATTENTION
Static Sensitive
ices

NOTE

CAUTION

WARNING

Symbols Used On Products And In Manuals

AC line voltage input receptacle.

Instruction manual symbol affixed to product. Warns and cautions the user
to refer to respective instruction manual procedures to avoid personal
injury or possible damage to the product.

Indicates dangerous voltage — terminals connected to interior voltage
exceeding 1000 volts.

Protective conductor terminal. Indicates the field wiring terminal that must
be connected to earth ground before operating equipment — protects against
electrical shock in case of fault.

Clean ground (low-noise). Indicates terminal that must be connected to
earth ground before operating equipment — for single common connections
and protection against electrical shock in case of fault.

Frame or chassis ground. Indicates equipment chassis ground
terminal — normally connects to equipment frame and all metal parts.

Affixed io product containing static sensitive devices — use anti-static
handling procedures to prevent electrostatic discharge damage to
components.

NOTE
Calls attention to a procedure, practice, or condition that requires special
attention by the reader.

CAUTION
Calls attention to a procedure, practice, or condition that could possibly
cause damage to equipment or permanent loss of data.

WARNING
Calls attention to a procedure, practice, or condition that could possibly
cause bodily injury or death.

vi
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WARNING, CAUTION, and NOTE Symbols

Some labels on the HP 3852A, HP 3853A, and plug-in accessories include an international
warning symbol (triangle with subscripted number) which refers the reader to the manuals for
further information. This table shows the warning symbols used for the HP 3852A/3853A and

plug-in accessories. Refer to the manual set for specific information on WARNINGS,

CAUTIONS, or NOTES referenced with a warning symbol.

HP 3852A WARNING, CAUTION, and NOTE Symbols

Symbot

Meaning

Shock hazard originating
outside the instrument
(field wiring)

Location

. Analog Extender Connector

on Power Supply Modules

. Terminal modules on plug-in

accessories

. Component module covers

on piug-in accessories

Treat all channels as
“one circuit” for safety
purposes.

. Inside terminal modules

on plug-in accessories

. Metal cover on component

modules of plug-in
accessories

Maximum number of certain
plug-in accessories to be
installed into an HP 3852A
or HP 3853A.

. HP 44701A, HP 44702A/B,

HP 44727A/BIC plug-in
accessories

If High-Speed FET multi-
plexers are used with the
HP 44702A/B, ribbon cable
may be connected.

. HP 44711A, 44712A, 44713A

(referenced on HP 44702A
and HP 447028B)

The instrument should not be
operated at a line frequency of
440Hz with a line voltage of
200 V or greater as the AC
leakage current may exceed
3.5mA

. HP 3852A, HP 3853A

Power Supply Modules

vii
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Introduction

Manual Contents

Chapter1
Using This Manual

The HP 3852A Command Reference Manual contains an alphabetical description
of the HP 3852A Data Acquisition and Control Unit command set. 1t includes
commands for the HP 3852A mainframe and for HP 447XXX plug-in accessory
commands.

This manual has six chapters. An overview of Chapters 2 through 5 follows.
Chapter 2 - Commands

This chapter contains an alphabetical listing of commands for the HP 3852A
mainframe and HP 447XXX plug-in accessories. Each command entry identifies
the the applicable accessories (or mainframe) and includes a description of the
command, prerequisites, syntax, parameters, remarks, and examples.

Chapter 3 - Command Summary

This chapter lists commands by functional group and indicates whether or not
the command is allowed in a subroutine, whether it can be executed from the
front panel while the mainframe is in remote, and if executing the command
aborts the current or ongoing measurement requiring that it be retriggered.
Functional groupings are organized according to mainframe commands, plug-in
accessory commands, and math operations.

Chapter 4 - Glossary

The glossary describes addressing conventions, data destinations, and data formats
for the HP 3852A. The glossary also contains detailed descriptions of parameters
frequently used in the command set.

Chapter 5 - Useful Tables

This chapter includes tables of HP 3852A addressing conventions, mainframe and
plug-in accessory power-on states, HP 3852A data formats, and conversion
routines for various packed data formats.

Chapter 6 - Error Messages

This chapter lists the error messages by error number for the HP 3852A. It also
includes a description of each error and possible causes for the error.

Using This Manual
1-1
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Reading a Command Reference Page

Description

Summary description of
the command and its
function.

Prerequisites

Hardware and/or
program settings
required for this
command.

Syntax

Command syntax
includes command
header and parameters.

Parameters

Lists command
parameter definitions
and ranges. Shows
power-on and/or default
values for commands
which have these

. values.

Remarks

Includes conditions or
restrictions for the
command. Shows data
returned (if any) by the
command and lists
related commands.

Examples

Shows example
programs or program
lines using the
command. Example
program syntax is
applicable to HP Series
200/300 controllers.

Chapter 2

Commands

This chapter consists of an alphabetical listing of commands for an HP 3852A
Data Acquisition/Control Unit and the HP 447XXX plug-in accessories. Each
command is listed on a command reference page. Figure 2-1 shows a tvpical

command reference page.

APPLY DCI

N

Description

\Prerequisites

/ Syntax
r

Pt —
Parameters

ch

nunther

Remarks
-~

/ Examples

* HP 44727B/C 4-Channel Current DACs. \
-

Set leve! of current output on specified DAC current channel.
For current outputs <0.004 amps, channel mus! be set to 0 to 20 mA range.

APPLY DCI c# mumber

ch l—»[ numberJ—»

Address of channel used. Channel number range = ESQ0 through ES03 (HP
44727B) or ES02 through ES03 (HP 44727C).

numher = output current in amps. Range is 0 to 00201675 (0 to 20 mA range) or
0.004 to 0.0201675 (4 to 20 mA range), rounded up or down to the nearest 2.5 pA.

Data Returned

None

Related Commands

APPLY PERC

Example: Using APPLY DCI on Current Channels

Line 10 outputs 0.003 amps on channel 3 of a DAC in stot 2 of the mainframe.
For this output, the channel must be set to the 0 to 20 mA range. Line 20 out-
puts 0.01 amps on channel 2 of a DAC in slot 4 of extender |. For this output,

the channel can be set to either current range.

10 OUTPUT 709;“APPLY DCi 203, .003%
20 OUTPUT 709;"APPLY DCI 1402, .01%

fOutput .003 amps (0 to 20 mA range)
f0utput .01 amps (either current range)

Commands
2-13

Command Header

Command header in
alphabetical order.

Applies To

Command applies to
mainframe or plug-in
accessories listed.
Some commands have
multiple entries (refer to
Table 2-1).

Syntax Diagram

— An oval denotes
command header.
Headers are always
shown in upper case,
but any combination of
upper or lower case
letters is allowed.

— A line denotes a
separator between the
command header and a
parameter or between
parameters. A line
represents a comma, a
space, or a combination
of commas and spaces
{see Figure 2-2).

— A rectangle denotes
a parameter. A line
bypassing a rectangle
means the parameter is
optional.

— Lines and arrows
show possible paths
and directions through
the syntax diagram.

Figure 2-1. Typical Command Reference Page

Commands
2-1
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Reading a Syntax Diagram

Commands
2-2

Each command reference page consists of a command header entry, a descrip-

tion of the command, a summary of prerequisites for the command, a syntax

("railroad") diagram for the command, command parameters, remarks and .
program examples. If a command is continued on following page(s), "command

header (cont’d)" is shown on the top of the following page(s).

All command reference pages have the same format. However, several com-
mands have more than one entry. For example, the CHREAD command has
four entries: one for the HP 44701 A/HP 44702A/B; one for the HP 44715A: one
for the HP 44721 A/HP 44722A; and one for the HP 44723A.

Therefore, when referring to a command reference page, check the accessories
listing shown at the top of the page to ensure that the command applies to the
accessory you are programming,

As shown in Figure 2-1, each command has an associated syntax ("railroad")
diagram. Figure 2-2 is the syntax diagram representation for HP 3852A
commands.

commands have one header, in diagrams, a |ine around parameter semi-colon is used to
upper or lower case indicates optional parameter. separate multipls commands
accepted in text,() indicates optional in a message.
parameter.

N\

HERDER

\

header and parameters can parameter characters can
be separated by a space, be letters or numbers.
a comma, or a combination valid number range depends
of both, on_command,
385265G 4_2

Figure 2-2. HP 3852A Syntax Diagram Format
Command Header

HP 3852A commands consist of a command header followed (usually) by para-
meters which can be required or optional. The command format has the form
HEADER parameter [parameter], where brackets indicate an optional parameter.

Headers can be entered in uppér or lower case. However, in this manual, headers
appear in upper case and usually in bold (eg., PACER where PACER is a
command header).
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Punctuation

You can use a‘comma, a space, or any combination of commas and spaces be-
tween the command header and a parameter or between any two parameters.
More than one command can be sent in a single OUTPUT message if commands
are separated by a semi-colon (}).

Although any combination of commas and/or spaces can be used between the
header and parameters or between parameters, the diagrams in this manual use a
line between the command header and a parameter and between parameters.

Command Parameters

Parameters can be entered in upper or lower case, but appear in this manual in
lower case italics (e.g. period [count] where period is a required parameter and
count is an optional parameter). Also, in this manual, optional parameters are
enclosed by brackets, but the brackets are not part of the command syntax.

Required parameters must be specified each time the command is executed.
Optional parameters can be omitted when executing the command. If an option-
al parameter is not specified, a default value for the parameter is used if one
exists.

Numeric Expressions

Numeric expressions can be in integer, floating point, or exponential format.
Numbers in floating point format are rounded to the nearest integer if the com-
mand requires an integer. A numeric expression can be a combination of math
functions (+, -, *, /, %, P1, ABS, EXP, FRACT, INT, LGT, LOG, SGN, or SQR),
trigonometric operations (ATN, COS, or SIN), or binary functions (BINAND.
BINCMP, BINEOR, BINIOR, or BIT).

Any parameter for which a number(s) is specified (such as channel address, for
example) can be represented by a parenthesized numeric expression or by a vari
able or array. For example, SQR(4) can be used instead of the number 2 as a
command parameter value.

Example: SCAN Command Syntax Diagram

For example (see Figure 2-3), in the command SCAN [backplane _bus] ch__list
[NSCAN number], SCAN is the command header, [hackplane__bus] and [NSCAN
number] are optional parameters (indicated in the diagram by a line around the
parameters), and ¢h__/ist is a required parameter.

For this command, you can use any combination of commas and/or spaces be-
tween the command header (SCAN) and the [packplanc¢__bus] parameter. be-
tween SCAN and the ¢h__list parameter, between the [hackplane__bus). ch_list.
and [NSCAN number] parameters and so on.

Commands
2-3
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the 1ine around backplane_bus
commands have one header indicates optional parameter.
upper or lower case in text, [backplane_bus]
accepted indicates optional parameter.
( scan backplane_bus ch_list |—£—| NSCAN number |j'—>

rr_185

header and parameters can

be separated by a space,

a comma, or a combination
of both.

ch_list parameter is not
optional and must be
specified.

Figure 2-3. Example: SCAN Command Syntax Diagram

Commands
2-4
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ABORT

Description
Prerequisites

Syntax

Parameters

task

Remarks

o Mainframe
Aborts the currently executing subroutine called/activated by the specified task.
Queued subroutines are not aborted.

The ABORT command is used when the HP 3852A is in the multitasking mode.
Multitasking is only available with mainframe firmware revision 3.0 or greater.

ABORT [rusk]

ABORT task

Task from which the subroutine to be aborted was called. If a task is not
specified, the subroutine containing the ABORT command is aborted.

TASK DESCRIPTION

HPIB Currently executing subroutine called
from the HP-IB task is aborted.

KYBD Currently executing subroutine called
from the front panel task is aborted.

INTR Currently executing subroutine called
in response to an interrupt is aborted.

run task number Number of the active/scheduled run task
subroutine that is aborted.

Active, Scheduled, and Queued Run Tasks

A subroutine directed to a run task in a multitasking system is either active,
scheduled, or queued. For example, if subroutines A, B, C, and D are directed to
run tasks 1, 2, and 3 in the following manner:

100  OUTPUT 709;"RUN 1 AW
110 OUTPUT 709;"RUN 1 B"
120 OUTPUT 709;"RUN 2 C"
130 OQUTPUT 709;"RUN 3 D"

subroutines A, C, and D will begin to time-slice. While subroutine A is executing,

it is termed "active", while subroutines C and D are "scheduled”. When the svstem

swaps to subroutine C, C becomes active while A and D are scheduled. and so on.
Subroutine B is a "queued” subroutine behind subroutine A. Subroutine B will

.Commands
2-5
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ABORT (cont)

remain in the queue until A completes or is aborted. At that time, B will be
swapped in and time-slice with C and D provided they have not finished.

Suspended Subroutines

Any subroutine whose execution has been suspended by the SUSPEND,
WAITFOR SIGNAL, or PAUSE command can also be aborted.

Aborted Subroutines are not Deleted

When a subroutine has been aborted, the subroutine is still present in mainframe
memory. Thus, if desired, the subroutine can be called or activated again.

Data Returned
None

Related Commands

ENABLE MULTI, RUN
Examples Example: Aborting a Run Task Subroutine

This example shows how the ABORT command is used to abort a run task
subroutine.

In the program, two subroutines are downloaded and directed to run tasks.
Subroutine A (run task 1) counts from 0 to 199 and subroutine B (run task 2)
repeatedly displays A B C. To demonstrate the use of the ABORT command, an
IF .. END IF loop (lines 180-200) is inserted into subroutine A to monitor the
count. When a count of 100 is reached, the ABORT command (line 190) is ex-
ecuted and the subroutine aborts itself. At that point, subroutine B runs con-
tinuously until it finishes.

10 1Set a 65 ms time-slice and set the number of run tasks and the
20 tgueue size the system will allow. Place the HP 3852A in the

30 Imultitasking mode. The reset caused by ENABLE MULTI will load
40 tthe TSLICE and NTASKS parameters into the operating system.

50 !

60  OUTPUT 709;"TSLICE .065"
70 OUTPUT 709;"NTASKS 2,2"
80  OUTPUT 709;"ENABLE MULTI"

90 t

100 'Write and downltoad the subroutines to be directed to run tasks.
110 'Subroutine A when active, begins counting from 0 to 199. When a
120 tcount of 100 is reached, the subroutine aborts.

130 !

140 OUTPUT 709;"sUB A"
150 QUTPUT 709;" INTEGER I"
160 OUTPUT 709;" FOR 1=0 TO 199"

170 OUTPUT 709;" DIsp 1"

180 OUTPUT 709;" IF I > 100 THEN"
190 QUTPUT -709;" ABORT"

200 OUTPUT 709;". END IFY

Commands
2-6
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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

ABORT (cont)

OUTPUT 709;" WALIT .1

OUTPUT 709;" NEXT I"

OUTPUT 709;"“SUBEND"

!

1Download subroutine B. When active, subroutine B repeatedly
tdisplays A B C. This run task will time-slice with subroutine A
tuntil subroutine A is aborted. At that point, subroutine B will
lexecute by itself until it is finished.

!

OUTPUT 709;"suB B"

QUTPUT 709;" INTEGER K"

QUTPUT 709;" FOR K=0 TO 49"

OUTPUT 709;" DISP ‘Al
OUTPUT -709; " WAIT .1v
QUTPUT 709;" DISP 'B'"
OUTPUT 709;" WAIT .10
OUTPUT 709;" DISP 'Ct
OUTPUT 709;" WAIT .1

QUTPUT 709;" NEXT K"

OUTPUT 709;"SUBEND"

!

1Direct-subroutines to run tasks. Direct subroutine A to

trun task 1 and subroutine B to run task 2. Each run task will
lexecute one time.

!

OUTPUT 709;"RUN 1 A"

QUTPUT 709;"RUN 2 B"

END

As this program executes, A B C is repeatedly displaved along with an increasing
count. When the count reaches 100, only A B C A B C .. is displayed since the
subroutine of run task 1 was aborted.

Commands
2-7
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ABS

« Math Function

Description Math function. Returns the absolute value of its argument.

PrereCIUiSites The ABS function is only available with mainframe firmware revision 3.0 or
greater.

Syntax ABS (umber)

(ABS )——-I {number) '—'
R.ABS

Parameters
number Number or numeric expression.
Remarks Dpata Returned
The data returned is the absolute value of the number or expression, The result
will be the same type (REAL or INTEGER) as the argument. Note that ABS of
the INTEGER -32768 returns ERROR 42: MATH ERROR - INTEGER
OVERFLOW. '

Related Commands

None
Examples Example: Returning the Absolute Value of -32768

Stated in the Remarks section was that the absolute value of INTEGER -32768
returns an error message. The following programs demonstrate how an
INTEGER value of -32768 might be obtained and cause an error message and
when -32768 would not.

10  OUTPUT 709;"INTEGER A"
20  OUTPUT 709;"A=-32768"

30 OUTPUT 709;"VREAD ABS(A)"
40 END

10 OUTPUT 709;"VREAD ABS (-32767-1)"
20 ENTER 709;A

30  PRINT A

40  END

Commands
2-8
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ABS (cont)

In these programs, the INTEGER -32768 is evaluated by the ABS function and
the following error message is returned:

ERROR 42: VREAD: MATH ERROR - INTEGER OVERFLOW

In the following program, the - (minus sign) is interpreted as an operator rather
than part of the number. Thus, no error message is returned.

10 OUTPUT 709;"VREAD ABS(-32768)"
20 ENTER 709;A

30 PRINT A
40 END
32768

Commands
2-9
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ADDR

Description
Prerequisites
Syntax

Parameters

number

Remarks

Examples

Commands
2-10

+ Mainframe ‘

Set HP 3852A HP-IB address. ADDR can be executed from the front panel only.
HP 3852A must be in LOCAL (front-panel) mode.
ADDR numher

or

ADDRESS mumber

( ADDR number |

or
(ADDRESS >——| number |—>

number from 0 to 30 sets HP 3852A HP-IB address. Factory-set address = 9.
Default/power-on address = address previously set. .

Address Stored in Nonvolatile Memory

Address is stored in nonvolatile memory and does not change when maintrame is
cleared or reset, or when power is cycled.

Data Returned
None

Related Commands

ADDR?
Example: Setting HP-IB Address

This example shows how to set HP-IB address 7. Note that the address can be
changed from the front panel kevboard only.

Press:

D

D R SPACE
= = ) =] &2 E
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ADDRESS

¢ Mainframe

Description
See ADDR Command

Commands
2-11
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ADDR?

Description
Prerequisites
Syntax

Parameters
INTO name
fmi

Remarks

Examples

Commands
2-12

o Mainframe

Read HP-1B Address.
None.

ADDR? [INTO name] or [fmi]

ADDR? INTO name

fmt

See Glossary.

See Glossary. Default format is IASC.
Data Returned

HP 3852A HP-IB address.

Related Commands

ADDR
Example: Read HP-IB Address

To read the current HP-IB address, press:

— = &

If, for example, the current address is 9, ADDR? is displaved on the left displayv
window and 9 is displaved on the right display window.



https://www.manualsplus.com/

ALRM

Description

Prerequisites
Syntax

Parameters
INTO name
/it

Remarks

Examples

» Mainframe

Returns the currcent setting of the real-time alarm, referenced to the system real-
time clock.

None.

ALRM [INTO name] or [fmi]

ALRM INTO name

fmt

RR3

See Glossary.
See Glossary. Default format is DASC.

Time Set When Memory Lost

Alarm time is stored in battery backed-up memory. If memory is lost, alarm time
is set to 0.

Data Returned
If the system real-time clock is set to 0 at 2400 hours (midnight) local time, value
returned by ALRM is the number of seconds after midnight for the alarm to be

initiated (if enabled). The resolution of ALRM is 0.001 second (1 msec).

Related Commands

SET ALRM, IALRM, ENABLE, ALRM, DISABLE ALRM. ON ALRM, CALL.
OFF ALRM, RQS, STA?, SRQ

Example: Set and Read Alarm Setting

This program sets the real-time alarm to 06:56:40 hours and reads the time set.
Note that the alarm will not actually be enabled at 06:56:40 hours unless the
alarm was previously enabled with an ENABLE ALRM command. A tvpical
return for this program is 06:56:40 on the controller CRT, for controllers with a
TIMES$ function.

10 OUTPUT 709;"RST" IReset the HP 3852A

20 OUTPUT 709;"SET ALRM 25000" 1Set alarm for 06:56:40

30 OUTPUT 709;"ALRM" IRead alarm setting

40 ENTER 709;A lIEnter alarm setting

50 PRINT TIME$(A) IPrint real-time for 25000 sec
60 END

Commands
2-13
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AND

Description
. Prerequisites

Syntax

Parameters

number

Remarks

Commands
2-14

¢ Logical Operator ‘

Returns a TRUE (1) or FALSE (0) depending on the logical AND of the num-
bers.

The AND statement is only used in an IF..END IF or in a WHILE..END WHILE
construct which, in turn, must be included in an HP 3852A subroutine.

number AND number

number ——C AND number

Constant, variable, or numeric expression. Result returned is TRUE (1) or
FALSE (0) depending on the AND of the two numbcers as shown, where A and B
are INTEGER or REAL numbers.

A =0 <> 0

Rounding Errors with Real Numbers

When using logical operators, Real numbers should not be used due to rounding
errors that may occur. For example, when the following subroutine is called, a
beep will sound since A is assigned a value other than 0 due to the rounding
which occurred.

10 OUTPUT 709;"SUB X"

20 OUTPUT 709;" REAL A,B"

30 OUTPUT 709;" A=.1+.1+.1-.3"
40 OUTPUT 709;" B=1v

50 OUTPUT 709;" IF A AND B THEN
60  OUTPUT 709;"  BEEP®

70 OUTPUT 709;" END IF"

80  OUTPUT 709;"SUBEND"
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Examples

AND (cont)

AND Priority Higher than OR Priority

In firmware revision 3.5 and greater, the AND operator has a higher priority
than the OR operator. Thus, an expression such as: A OR B AND C is interpreted
as A OR (B AND Q). In firmware revisions prior to 3.5, the AND and OR
operators have the same priority.

Example: AND Statement in IF...END IF Loop

The following program shows one use of the AND statement in an 1F.END IF
loop. In line 40, the value of A AND B is calculated. If the A value <> 0 and
the B value is <> 0, "TRUE" is is displayed. If either value = 0, "FALSE" is
displayed.

On the first loop, since A =3 and B =2, A AND B is TRUE so "TRUE" is dis-
played. On the second loop, since A = 3 and B =0, A AND B is FALSE and
"FALSE" is displayed. FASTDISP OFF is set so that you can see the two displays.

10 OUTPUT 709;"“RST" 1Reset the HP 3852A

20 OUTPUT 709;"FASTDISP OFF" 1Turn fast display off

30 OUTPUT 709;"INTEGER A,B" IDefine variables A and B

40 OUTPUT 709;"SUB DEC" IStart of subroutine

50 OUTPUT 709;" IF A AND B THEN" IStart loop

60 OUTPUT 709;" DISP 'TRUE'" IDisp TRUE if A <>0 and B <>0
70 OUTPUT 709;" ELSE"

80 OUTPUT 709;" DISP 'FALSE'" iDisp FALSE if A=0or B =10
90 OUTPUT 709;" END IF" 'End loop

100 OUTPUT 709;"SUBEND" 1End subroutine
300 OQUTPUT 709;"A=3;B=2" IDefine A and B values
310 OUTPUT 709;"“CALL DEC® ICall subroutine
500 OQUTPUT 709;"B=0" IRedefine B value
510 OUTPUT 709;"CALL DEC" 1Call subroutine again
520 END

Commands
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APPLY DCI

e HP 44727B/C 4-Channel Current DACs.

Description Sct level of current output on specified DAC current channel.
PrereqUiSites For current outputs <0.004 amps, channel must be set to 0 to 20 mA range.

Syntax APPLY DCI ¢/ number

(APPLY DC I)—ﬁ ch number

Parameters

ch Address of channel used. Channel number range = ES00 through ES03 (HP
44727B) or ES02 through ES03 (HP 44727C),

number  number = output current in amps. Range is 0 to 0.0201675 (0 to 20 mA range) or
0.004 to 0.0201675 (4 to 20 mA range), rounded up or down to the nearest 2.5 pA.

Remarks Dpata Returned

None .

Related Commands

APPLY PERC
Examples Example: Using APPLY DCI on Current Channels

Line 10 outputs 0.003 amps on channe! 3 of a DAC in slot 2 of the mainframe.
For this output, the channel must be set to the 0 to 20 mA range. Line 20 out-
puts 0.0 amps on channel 2 of a DAC in slot 4 of extender |. For this output.
the channel can be set to either current range.

10 QUTPUT 709;"APPLY DCI 203,.003" 10utput .003 amps (0 to 20 mA range)
20 OUTPUT 709;"APPLY DCI 1402,.01" !0utput .01 amps (either current range)

Commands
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APPLY DCV

Description
Prerequisites
Syntax

Parameters

channol
voltage

Remarks

o HP 44726A 2-Channel Arbitrary Waveform DAC

Sets the voltage level on the DAC OQUT BNC terminal for the specified channel.
Requires firmware revision 3.5 or greater and TARM OFF must be set.

APPLY DCV channci voltage

APPLY DCV channel voltage f——»

Address of the channel on which the voltage is applied. The channel range is
ES00 through ESO1.

Voltage to be applied from the specified DAC channel. The range for voltage is
-10.2396875V to +10.2396875V rounded up or down to the nearest 0.3125 mV.

Voltages Are Applied From the DAC OUT BNC Terminals

When APPLY DCY is used, the voltage is output from the channel's DAC QUT
BNC terminal. Note that the channels can output voltages simultaneously and the
voltages can have different amplitudes.

Data Returned

None

Related Commands

APPLY PERC

Commands
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APPLY DCV (cont)

Examples

Commands
2-18

Example: Supplying a DC Voltage with the APPLY DCV Command ‘

The following program segment shows how the DAC accessory can be used to
supply a DC voltage to a heater in order to maintain the temperature of a liquid.

100 OUTPUT 709;"SUB TEMP"
110 OUTPUT 709;" REAL T*

120 OQUTPUT 709;" USE 700"
130 OUTPUT 709;" CONF TEMPT™
140 OUTPUT 709;" WHILE 1»

150 oOuTPUT 709;" MEAS TEMPT 200 INTO T"
160 OUTPUT 709;" IF T<100 THEN"

170 OUTPUT T709;" APPLY DCV 0 10"

180 OUTPUT 709;" ELSE"

190 OuUTPUT 709;" APPLY DCV O O"

200 OUTPUT 709;" END IF"

210 OUTPUT 709;'" END WHILE"
220 OUTPUT 709;"SUBENDY
230 OUTPUT 709;"RUN O TEMP"

As this subroutine executes, the voltmeter in slot 7 of the mainframe is con-

figured to make temperature measurements with a T type thermocouple (lines

120 and 130). Measurements are then taken to continuously monitor the tempera-

ture of the liquid (lines 140 and 150). When the temperature of the liquid talls

below 100° C, channel 0 of the DAC in slot zero applies 10V to the heater (line '
170). When the temperature reaches, and remains at 100°, there is no output

from the DAC (line 190).

Note that the subroutine is executed as a run task (line 230) which indicates tha
it is part of a multitasking system. :
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APPLY DCV

Description
Prerequisites
Syntax

Parameters

ch

number

Remarks

Examples

e HP 44727A/C 4-Channel Voltage DACs.

Sets level of ourput voltage on specified DAC voltage channel.

For voltage outputs <0V, channel must be set to -10V to +10V range.

APPLY DCV ¢ii number

( APPLY DCV )——— ch nuTber |——

re6

Address of channel. Channel number range = ES00 through ES03 (HP 44727A)
or ESO0 through ESO1 (HP 44747C).

number = output voltage in volts. Range of rmummber for -10V to +10V is -10235
to + 10.235, rounded up or down to the nearest 2.5 mV. Range of mumher tor OV
to +10V is 0 to 10235, rounded up or down to the nearest 2.5 mV.

Data Returned

None

Related Commands

APPLY PERC
Example: Using APPLY DCV on Voltage Channels

Line 10 outputs -5.000 volts on channel 3 of a DAC in slot 2 of the mainframe,
For this output, the channel must be set to the -10V to [0V range. Line 20 out-
puts +4.000 volts on channel 2 of a DAC in slot 4 of extender 1. For this output.
the channe! can be set to either voltage range.

10 OUTPUT 709;"APPLY DCV 203,-5.000" !Qutput -5 volts (-10V to 10V range)
20 OUTPUT 709;"APPLY DCV 1402,4.000" !0utput +4 volts (either voltage range)

Commands
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APPLY PERC

Description

Prerequisites
Syntax

Parameters

channel

pereeniage

Remarks

Commands
2-20

e HP 44726A 2-Channel Arbitrary Waveform DAC .
Sets the voltage level on the DAC OUT BNC terminal to a percentage of the

DACs maximum range.

Requires firmware revision 3.5 or greater and TARM OFF must be set.

APPLY PERC channel percentage

QPPLY PERQ_. channel percentage |—»

Address of the channel on which the voltage is applied. The channel range is
ESO0 through ESOL.

Percentage of the DACs maximum range that is applied to the specified DAC
channel. The following percentages yield the following voltages. Note that the
voltage is rounded up or down to the nearest 0.3125 mV.

PERCENTAGE OUTPUT ‘

0 to +100 0V to +10V
0 to -100 0V to -10V
+100 to +102.35 +10.0vV to +10.235v
-100 to -102.35 -10.0V to -10.235v

Voltages Are Applied From the DAC OUT BNC Terminals

When APPLY PERC is used, the voltage is output from the channel’'s DAC QUT
BNC terminal.Using the APPLY PERC command twice, the channels can output
voltages at the same time and each voltage can be a different percentage of the
DACs maximum range.

Data Returned

None

Related Commands

APPLY DCV
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Examples

APPLY PERC (cont)

Applying-a Percentage .of the DACs Maximum Range

In the following program, a subroutine is downloaded which continually
monitors the temperature of a room. When the temperature rises above 70° F
(21° C), the voltage applied to a fan is increased in order to circulate the air and
cool the room. When the room cools, the voltage applied to the fan is decreased
in order to maintain the temperature. The APPLY PERC command is used to set
the output of the DAC based on the temperature sensed.

100 OUTPUT 709;"SUB FANY

110 OUTPUT 709;" REAL T"

120 OUTPUT 709;" USE 700"
130 OUTPUT 709;" CONF TEMPT"
140 OUTPUT 709;" WHILE 1"

150 OuTPUT 709;" MEAS TEMPT 200 INTO T"
160 OuUTPUT 709;" IF T>21 THEN"

170 OUTPUT 709;" APPLY PERC 0 100"
180 OUTPUT 709;" ELSE"

190 QUTPUT 709;" APPLY PERC O 50"

200 OUTPUT 709;" END IFY

210 OUTPUT 709;" END WHILE"
220 OUTPUT 709;"SUBEND"
230 OUTPUT 709;"RUN 1 FAN"

As the subroutine executes, the voltmeter in slot 7 is configured to make tem-
perature measurements with a T type thermocouple (lines 120 and 130).
Measurements are then taken continuously to monitor the temperature of the
room (lines 140 and 150). When the temperature rises above 21° C, 100% (10V)
of the DACs maximum range is applied to the fan through channel 0. When the
temperature falls below 21°, 50% (5V) of the DACs maximum range is applied
to the fan.

Note that the subroutine is executed as a run task (line 230) which indicates that
it is part of a multitasking system,

Commands
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APPLY PERC

e HP 44727A/B/C.- 4-Channel Current or Voltage DACs. ‘

Descrlption Sets percentage of maximum voltage output from DAC voltage channel or per-
centage of maximum current output from DAC current channel.

PrereQUiSiteS For voltage outputs <0V, voltage channel must be set to -10V to +10V range. For
current outputs <0.004 amps, current channel must be set to 0 to 20 mA range.

Syntax APPLY PERC o number

APPLY PERC ch number

Parameters
ch Address of channel. Channel number range = ES00 through ES03.
number Percentage of maximum output for selected voltage or current range, rounded

up or down to the nearest 2.5 pA (current channels) or to the nearest 2.5 mV
(voltage channels).

Voltage/Current Output vs. Percentage .
- 10V to 10V oV to 10V 0 to 20 mA 4 to 20 mA
V = ni0 V = n/10 I = ni5 { =4 + n/6.25
n = -102.35 n=0to n =0to n=20to
to 102.35 102.35 100.8375 101.046875

V = output voltage in Volits
output current in mA
percentage of maximum output voltage or current

]
L1}

Remarks Dpata Returned

None

Related Commands

APPLY DCI, APPLY DCV

Commands
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Examples

APPLY PERC (cont)

Example: Using-APPLY PERC on Volitage and Current Channels

Lines 10 through 40 output a percentage of maximum voltage or current on
channel 3 of a DAC in slot 2 of the mainframe. Note that the channel must be
set to the appropriate voltage or current range to output the actual voltages or
currents shown.

10 QOUTPUT 709;"APPLY PERC 203,-31.75" 10utput 31.75% max -V (-3.175 volts)
1¢-10V to 10V range only)

20 OUTPUT 709;"APPLY PERC 203,50.00" 10utput 50.00% max +V (+5.000 volts)
1(either voltage range)

30 OUTPUT 709;"APPLY PERC 203,25" 1output 25% max I (0.005 amps)
1(0 to 20 mA range only)

40 OUTPUT 709;"APPLY PERC 203,62.5" toutput 62.5% max 1 ¢0.014 amps)
1(4 to 20 mA range only)

Commands
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APPLY WFV

Description
Prerequisites

Syntax

Parameters

channel
waveform__number

FIRST point

LAST point

Remarks

Commands
2.24

e HP 44726A 2-Channel Arbitrary Waveform DAC ‘

Selects the waveform in channel memory to be output from the DAC.

Requires firmware revision 3.5 or greater. TARM OFF or TARM AUTO must
also be set.

APPLY WFV channcel waveform __number [FIRST poini] [LAST poini]

‘ APPLY WFV }—> channel waveform_number J
FIRST point 1 J LAST point _1__,

Channel from which the waveform is selected. The range tor channel is ES00 to
ESOI.

Number of the waveform which is selected in memory. Waveforms are num- .
bered 0 through 63 per channel.

Portion of the waveform selected in memory beginning with the point specified
through the LAST point specified. or through the end of the wavetorm. Note

that waveform points are numbered starting with 0.

Portion of the waveform selected in memory starting with the beginning of the
waveform or from the FIRST point specified, through the last point specified.

If neither FIRST point or LAST point is specified, the entire waveform is selec-
ted.

APPLY WFV Does Not Output the Waveform from the DAC

APPLY WFYV selects the waveform, it does not output the signal from the DAC.
Once a wave is selected, the channel must be armed (TARM) and trigger signals
(TRIG) must be received to clock through that portion of memory which
provides the data the DAC needs to generate the waveform.

Waveform Frequency

The frequency of waveforms generated by the DAC is dependent upon the time

base specified and the number of time base intervals each amplitude point is

held. When only a portion of a waveform is selected, the frequency is dependent

upon the time base and the number of time base intervals each selected .
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Examples

APPLY'WFV (cont)

amplitude point is held. The time base used with each waveform is the time base
stored-by the WFWRITE or WFMOD command, or the time base set by the
TBASE command if executed prior to TARM.

Viewing the Waveform

The waveforms generated by the following example programs are easily viewed
by connecting the accessory’s DAC OUT BNC to an oscilloscope. The plots
shown were drawn using the HP 44458A - DACQ/300 software package. Refer
to the "Viewing Waveforms" section of the Glossary for an example of how the
software is used.

Data Returned
None

Related Commands

WEWRITE ACV, WFWRITE ARB, WFWRITE BIN, WFWRITE RPV,
WFWRITE SQV, TARM, TRIG

Example 1: Selecting a Waveform
The following program shows how APPLY WFYV is used to select a waveform in

memory. It also shows when APPLY WFYV is executed relative to when the
waveform is defined and the DAC triggered in order for the wave to begin.

10 'Reset the mainframe and the HP 44726A. Define and store a

20 tspecial function sine wave. The sine wave will be a 1000 point
30 'waveform, 10 Vp-p, with a frequency of 500 Hz. The waveform

40 Iwill be stored on channel 1.

50 !

60 OUTPUT 709;"RST"

70 WAIT 1

80 OUTPUT 709;“WFWRITE ACV 5 10 TBASE (1/(500*1E3)) USE 1"
90 !

100 ISelect waveform 5 in channel 1 memory. Arm the channel

110 Iso that when triggers are received, the data in that portion of
120 Imemory is sent to the DAC which then generates the waveform.
130 !

140 OUTPUT 709;"APPLY WFV 1,5"
150 OUTPUT 709;"TRIG INT USE 1"
160 OUTPUT 709;"TARM AUTO USE 1¢
170 END

A plot of the waveform is shown on the following page.

Commands
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APPLY WFV (cont)

Commands
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SCOPE EMULATOR
APPLY WFY
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8
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SECONDS
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Example 2: Selecting a Portion of a Waveform

The following program shows how APPLY WFV is used to select a portion of a
waveform in memory.

The waveform defined and stored is the same waveform developed in Example
1. However, instead of selecting the entire waveform, only the first 300 points
are selected and output from the DAC. ‘

Note in Example 1 that a 500 Hz waveform was defined:
TBASE = 1/(frequency*number of points) = 1/(500*1E3)
whereas the frequency of the wave in this example is 150 Hz
frequency = 1/(TBASE*number of points) = 1/(TBASE*300)

since the TBASE value used is calculated in line 80 of the following program and
300 points are selected.

10 'Reset the mainframe and the HP 44726A. Define and store a

20 Ispecial function sine wave. The sine wave will be a 1000 point
30 'waveform, 10 Vp-p, with a frequency of 500 Hz. The waveform
40 'witll be stored on channel 1.

50 '

60 QUTPUT 709;"RST"

70 WAIT 1

80 OUTPUT 709;"WFWRITE ACV 5 10 TBASE (1/(500*1E3)) USE 1*

90 ! )

100 tSelect waveform 5 (points 0 through 299) in channel 1 memory.
110 YArm the channel so that when triggers are received,

120 tthe portion of the wave selected is generated by the DAC.

130 !

140 OUTPUT 709;"APPLY WFV 1,5 LAST 299"
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150 OUTPUT 709;"TRIG INT USE 1%
160 OUTPUT 709;"TARM AUTO USE 1"
170 END

A plot of the waveform is shown below:

APPLY'WFV (cont)

SCOPE EMULRTOR
APPLY WFV
5.0
4.9 //
3.8 /;/////
0 et
H 2.8 ///
(o]
>
1.0 i
8
® =t 3 3 < 2 3 =
g £ & s &8 8 3
SECONDS
X2
Commands
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ARANGE

Description
Prerequisites
Syntax

Parameters

maode

USE ¢/
Remarks

Commands
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e HP 44701A Integrating Voltmeter ‘

Turns the HP 44701 A Integrating Voltmeter autorange mode OFF or ON.

None

ARANGE [/10d¢] [USE ¢h]

(ARANGE mode < USE ch ]—>

Autorange control mode. With autorange ON, the voltmeter samples the input
signal and selects the appropriate range before each measurement. With auto-
range OFF, the range used for previous measurements is used for subsequent
measurements. Power-on and default mode = ON,

Mode Definition
OFF Autorange disabled
ON Autorange enabled

Voltmeter slot number. See Glossary.

Measurement Speed

With autorange enabled (ARANGE ON), the voltmeter samples the input signal
before each measurement, which may affect measurement speed.

Data Returned
None

Related Commands

RANGE, USE
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Examples

ARANGE (cont)

This program-performs-DC voltage measurements on a sequence of channels
using a fixed voltmeter range (RANGE command). The program then turns auto-
range on (ARANGE) before measuring a second sequence of channels.

10
20
30
40
50
60
70
80

OUTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUT
END

709; "RSTH

709; "USE 700"

709; "CONF DCV™
709; "RANGE 10"
709;"MEAS DCV 0-4"
709; "ARANGE ON®
709;"MEAS DCV 5-9"

IReset HP 3852A and HP 44701A

lUse voltmeter in mainframe slot 7
tConfigure the voltmeter for DC voltage
1Voltmeter range (maximum input 10V)
IMeasure DCV on chs 0-4 (slot 0)

1Turn autorange ON for next sequence
IMeasure DCV on chs 5-9 (slot 0)

Commands
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ARMODE

« HP 44702A/B High-Speed Voltmeter (System or Scanner Mode) ‘
Description Set autorange mode. Select when autoranging will occur (before or after the
Measure Trigger is received). 7
PrereqUiSiteS When in the Scanner mode, SCTRIG must be set to HOLD.

Syntax ARMODE niwdc [USE cii]

(ARMODE)—— mode USE ch

Parameters
mode  Autoranging modes. Power-on mode = AFTER.
mode Definition

BEFORE For ribbon cable scans, autorange when channel
advanced but before Measure Trigger is received.

AFTER Autorange after Measure Trigger received.

USE ¢4 Voltmeter slot number. See Glossary.

Remarks channel Advance and/or Settling Time

Due to the possibility of long channel advance and settling times, BEFORE
should only be used for repeated single channel measurements, or fixed range
measurements over the ribbon cable.

Data Returned

None

Related Commands

AZERO, CLWRITE, FUNC, RANGE, USE

Commands
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ARMODE’ (cont)

Examples Example: Enabling Autorange Mode

‘ This program scts ARMODE BEFORE then makes 10 DC voltage measurements

10
20
30

40

50
60
70
80

OUTPUT
OUTPUT
OUTPUT

QUTPUT
OUTPUT
QUTPUT
ouTPUT

over the ribbon cable and stores them in maintrame memory.
709;"RST" IReset HP 3852A and HP 44702A/B
709;"USE 600" tUse voltmeter in slot 6
709;"PACKED PACKSTOR(19)" tDeclare array (10 readings
12 bytes/reading)
709;"SCANMODE ON" I1Set scanner mode operation
709;"CONF DCV" IConfigure for DC voltage
709; "RANGE 10" 1Set range (max. input 10V)
709; "ARMODE BEFORE" lAutorange before measure trigger

90
100
110
120

QUTPUT

END

709;"MEAS DCV, 500-509, INTO PACKSTOR"
tTake readings, store in
Imainframe memory
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ASCAN

Description

Prerequisites

Syntax

Parameters

mode

USE ch

Remarks

Commands
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» HP 44702A/B High-Speed Voltmeter (Scanner Mode only) ‘

Select autoscan function. ASCAN OFF requires a separate Scan Trigger for each
pass through the scan list. ASCAN ON requires only an initial Scan Trigger for
the first pass through the scan list. Subsequent passes then start automatically,

The HP 44702A/B High Speed Voltmeter must be set to Scanner Mode
(SCANMODE ON) and SCTRIG must be set to HOLD before setting ASCAN.

ASCAN [imode] [USE ch)

ASCAN mode USE ch

Autoscan control modes. Power-on mode = OFF. Default mode = ON.
mode Definition

OFF Scan trigger (SCTRIG command) required for
each pass through scan list.

ON Scan trigger (SCTRIG command) required only
for first pass through scan list. Subsequent
passes start automatically.

Voltmeter slot number. See Glossary.
Data Returned

None

Related Commands

SCANMODE, SCTRIG, USE
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Examples

Example: Enabling-Autoscan Mode

ASCAN (cont)

This program makes five scans through a list of 10 channels and stores the 50
readings in mainframe memory. ASCAN ON is set so that only one scan trigger is
required (it starts the first scan).

10
20

30

40
50
60
70
80
90
100
110
120
130
140
150

OUTPUT
OQUTPUT
OUTPUT

QUTPUT
OUTPUT
OUTPUT
OUTPUT
QUTPUT

OuTPUT
OUTPUT

END

709; "RSTH
709; "USE 600"
709; "PACKED PRDGS(99)"

709; "SCANMODE ON"

709;"CONF DCV™

709; "CLWRITE SENSE 500-509"
709; "PRESCAN 5"

709; "ASCAN ON"

709;"SCTRIG SGL"
709;"XRDGS 600 INTO PRDGS"

tReset HP 3852A and HP 44702A/B
tUse voltmeter in slot 6
IDectare array (50 readings -
12 bytes/reading)

tEnable Scanner Mode

1Configure for DC voltage

1Ch list and cable connections
IMake 5 scans through ch Llist
'Requires only one scan trigger
1to make 5 passes through
Ichannel Ltist

tStart scan with one trigger
'Transfer readings from vm

tand store in mf memory

Commands
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ASSIGN

o HP 44788A HP-IB Controller ‘

Descrlptlon This statement is used to perform one of the following actions: assign an 1/0
path name and attributes to a device or mass storage file or close an 1/0 path
name. This command cannot be used solely to change attributes.

PrereqUiSiteS Requires firmware revision 3.5 or greater.

Syntax ASSIGN @1,/0 path name TO device selector or "file specifier” or *
[,FORMAT ON or OFF] [,LEOL OFF]

ASSIGN @ 1/0 path _j
name

device
selector o
attributes
file

specifier

~®
avsig !

literal form of file specifier

—.@ file V@—>
name T
1’@—» msus

msus:

device ) -
T ’ selector o
device unit o
type number

volume
T

number

attributes:

‘ FORMAT ON 1 -

Commands
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Parameters
@I /0 path name

device selector

file specifier

FORMAT

EOL

Remarks

ASSIGN (cont)

The name of the bidirectional path assigned to a device or file.

The HP-IB select code (i.e. ESnn) for the device being assigned or | for the
HP 3852A displav. The local HP-IB address is ESnn, where E = extender #
(mainframe = 0). S = slot, and nn = device address.

Closes the 1/0 path when it is assigned to *.

The name of the lile and optional disc address.

Allows internal bit representation when OFF or ASCII byte representation when
ON.

When OFF, no CR/LF is sent. EOL is not applicable if assigned to the display
(device selector = 1).

ASSIGN Statement Purposes

The ASSIGN statement has three primary purposes. Its main purpose is to create
an 1/0 path name and assign that name to an I/O resource and attributes that
describe the use of that resource. Associated with an 1/0 path name is a unique
data type that uses about 435 bytes of memory for a file and 160 bytes fora
device.

Once an 1/0 path name has been assigned to a resource, OUTPUT and ENTER
operations can be directed to that 1/0 path name. This provides the convenience
of re-directing 1/O operations in a program by simply changing tha appropriate
ASSIGN statement. The resource assigned to the 1/0 path name may be a device
or a mass storage file.

The FORMAT Attributes

Assigning the FORMAT ON attribute to an 1/0 path name directs the HP 3852A
to use its ASCII data representation while sending and receiving data through the
1/0 path. Assigning the FORMAT OFF attribute to an 1/0 path name directs the
computer to use its internal data representation when using the 1/0 path.

LIF ASCI format (similar to ASCII representation) is always used with ASCII
files: thus. if either FORMAT ON or FORMAT OFF is specified for the 1/0 path
name of an ASCII file, it will be ignored.

If a FORMAT attribute is not explicitly given to an 1/O path, a default is assign-
ed. If the resource is an ASCII file, the default is always ASCII format.If the
resource is a BDAT file, the default FORMAT is OFF.

Using Devices

170 path names are assigned to devices by placing the device selector after the
kevword TO. For example, ASSIGN aDISPLAY T0 1 creates the [/0 path name "3
pi1spLAY" and assigns it to the HP 3852A display. The statement ASSIGN @METERS
10 710 creates the 1/0 path name "aMeTers” and assigns it to a device on HP-IB.

Commands
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ASSIGN (cont)

Examples

Commands
2-36

path name can have different attributes, depending upon how the device is used.
The specific /O path name used tor an I/O operation determines which set of
attributes is used for that operation.

A device can have more than one /0 path name associated with it. Each 1/0 ‘

Using Files

Assigning an 1/0 path name to a file name associates the I/0 path with a file on
the mass storage media. The mass storage file must be a data file, either ASCII or
BDAT. The file must already exist on the media. as ASSIGN does not do an im-
plied CREATE.

ASCII and BDAT files have a position pointer which is associated with each 1/0
path name. The position pointer identifies the next byte to be written or read.
and the value of the position pointer is updated with each ENTER or QUTPUT
that uses that [/O -path name. The position pointer is reset to the beginning of
the file when the file is opened. A file is opened by anv ASSIGN statement that
includes the file specifier. Open a file with only one 1/0 path name at a time.

BDAT files have an additional pointer for end-of-file. The end-of-file pointer is
read from the media when the file is opened. The end-of-file pointer is updated
on the media after each OUTPUT statement.

Data Returned

None

Related Commands

None
Example: Typical ASSIGN Statements
The following statements assign 1/0 paths and device selectors. The first two

entries show how to enter the same command from either the HP 3852A front
panel (no line number) or the system controller (line 100).

ASSIGN QFILE TO "MYFILE:,b100,1" IHP 3852A entry

100 QUTPUT 709;"ASSIGN AFILE TO 'MYFILE:,100,1'" !System Controller entry
ASSIGN aDEVICE TO 122 !Opens path to 122
ASSIGN QSOURCE TO 309,FORMAT OFF 'Opens path to 309
ASSIGN ®SOURCE T0 * !Closes @Source path
ASSIGN ADEV TO 401,FORMAT ON,EOL OFF TEOL must follow FORMAT
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ATN

Description

Syntax

Parameters
number
Remarks
Examples

e Trigonometric Operation

Numeric expression evaluated as a command parameter. Returns (in radians) the
arctangent of its argument.

ATN (number)

( ATN )——D (number)

Number or numeric expression.
None
Example: Using ATN

This program computes the arctangent ot a number (2018) and returns the value
(.1991257 radians) to the controller CRT.,

10 OUTPUT 709;"RST"

20 OUTPUT 709;"VREAD ATN (.2018)"

30 ENTER 709;Res

40 PRINT "Arctangent = ";Res;" radians"
50 END

A typical return is:

Arctangent = .1991257 radians

Commands
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AUTOST IS

Description
Prerequisites
Syntax

AUTOST IS

msus:

o HP 44788A HP-IB Controller

This statement sets up the auto start conditions (file name and device address). ‘

Requires firmware revision 3.5 or greater.

AUTOST IS "[file__name[imsus]]".

‘ f11e_name ‘ ‘ '

aut_is

device

L

J =©_’ selector
device unit
type number

Parameters
file__name

msies

Remarks

Commands
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volume
number

The name of the file containing the commands to be executed.
Mass storage unit specifier. ESnn,n,n where ES is extender number (mainframe =
0) and slot number and nn is the address set on the drive. .1 identifies the drive

and volume number.

The AUTOST IS command will accept only an ASCII file as the file type for an
auto start file.

If msus is not specified in the command, the AUTOST IS command will use the
current MSI.

Turning Off the Auto Start Feature

The auto start feature can be turned off by not specifying a file name and msus
in the AUTOST IS command ie. AUTOST IS ™"

Data Returned
None

Related Commands

CREATE ASCIl, MSI
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AUTOST IS (cont)

Examples Example: Typical AUTOST Statements

‘ The first statement is entered from a system controller, the second and third are
entered from the HP 3852A front panel. The third cancels the auto start feature.

100 OUTPUT 709;"AUTOST 1S 'AUTOSTART:,200,1'" 1Set file name, device addr

AUTOST IS "MYFILE:,b 200" 1Uses the default drive
AUTOST s " 1Cancels auto start feature

. Commands
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AZERO

Description
Prerequisites

Syntax

Parameters

modc¢

USE ¢/

o HP 44701A Integrating Voltmeter
» HP 44702A/B High-Speed Voltmeter (Scanner or System Mode)

Autozero the voltmeter.

AZERO ON cannot be used for ACV and autozero has no effect on resistance
measurements.

AZERO [modc] [USE ¢h]

= — il_ﬁs:jj_.

rr_12

HP 44701A Integrating Voltmeter

Autozero control mode. AZERO ON and AZERO OFF are used ONLY tor DC
voltage measurements with the HP 44701 A Integrating Voltmeter. AZERO ON
cannot be used for AC voltage measurements. Power-on mode = ON. Default

mode = OFF/ONCE.
mode Definition
OFF Autozero once. Zero measurement is updated
once, then only after a function, range,

or integration time change.

ON Autozero always. Zero measurement is updated
after each measurement.

ONCE Same as OFF.

HP 44702A/B High-Speed Voltmeter

Autozero control mode. Default mode = ONCE.
mode Definition
ONCE Autozero once

Voltmeter slot number. See Glossary.

Commands
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AZERO (cont)

Remarks Autozero ON (integrating Voltmeter only)

With AZERQ ON, the voltmcter makes an internal zero measurement (with the ‘
input disabled) tollowing every reading and subtracts the zero measurement from

the reading. This more than doubles the time required per reading. When ACV

is selected, the autozero mode is always OFF. .

With AZERO ON, an NPLC line cycle zero is done. AZERQO ON can be faster
than AZERO OFF if FUNC/RANGE/NPLC changes are made.

Autozero OFF/ONCE

With AZERQ OFF or AZERQO ONCE, either voltmeter makes one infernal zero
measurement (upon receipt of the AZERO command) and subtracts it from each
subsequent reading, This zero measurement is a 16 line cvcle zero for the HP
44701 A.

For the HP 44701 A Integrating Voltmeter only, a new zero measurement is made
whenever the function, range, or integration time is changed. For the HP
44702A/B High-Speed Voltmeter, the voltmeter zeroes on demand only.

Data Returned

None

Related Commands

FUNC, RANGE, USE ‘
Examples Example: Turning Autozero Off

Assuming an HP 44701 A voltmeter is installed in slot 1, this program turns auto-
zero off then measures DC voltage on 10 channels.

10 REAL Rdngs(0:9) 'Declare controller array

20 OUTPUT 709;"“RST" IReset HP 3852A

30 OuTPUT 709;"USE 100" lUse vm in slot 1

40 OUTPUT 709;"CONF DCV" IConfigure for DC voltage

50 OUTPUT 709;"AZERO OFF" ITurns autozero off

60 OUTPUT 709;"MEAS DCV, 200-209" IMeasure DC voltage on chs 0-9 (slot 2)
70 ENTER 709;Rdngs(*) 1Enter readings into A

80 PRINT USING “K,/";Rdngs(*) 1Print readings

90 END

Commands
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AZERO

Description
Prerequisites

Syntax

Parameters

mode

USE c¢h

Remarks

Examples

* HP-44730A Track/Hold with Signal Conditioning
o HP 44732A 120 Ohm Dynamic Strain Gage FET Multiplexer
e HP 44733A 350 Ohm Dynamic Strain Gage FET Multiplexer

Perform an autozero on the specified channel.

Command requires mainframe firmware revision 3.5 or greater. The svstem niust
not be scanning with the HP 44702A/B voltmeter when AZERO is executed.

AZERO [n10de] [USE c¢h]

G S e e b s

ro12

Autozero control mode. Only mode is ONCE. Autozero is performed with
channel inputs connected to an internal zero volt reference. After the AZERO
command, amplifier contribution to channel offset errors is minimized.

Specify channel to be used for the AZERO command. Channel number range =
ES00-ES03.

AZERQO Does Not Null Channel Offset

The AZERO command does not null offset voltages present on the channel due
to external sources. Refer to the NULL command for details on nulling channel
off'set errors.

Data Returned

None.

Related Commands

CAL, FUNC, NULL
Example: Performing Channel Autozero

This program uses FUNC to set channel 500 of an HP 44730A to amplif'v the
input signal with gain = 10 and AZERO to autozero the channel. (The filter is
not used.) Channel measurements are made with an HP 44702A/B voltmeter in
slots 6 and 7 via the ribbon cable.

10 OUTPUT 709;'"USE 500% tUse ch 500

20 OUTPUT 709;"FUNC AMPLIFY,10" 'Ch 500 to amplify w/gain = 10
30 OUTPUT 709;"AZERO ONCE® 'Autozero on ch 500

40 OUTPUT 709;"USE 600" lUse voltmeter in mf slot 6

Commands
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AZERO (cont)

50 OQUTPUT 709;"SCANMODE ON*" ISet Scanner mode

60 OUTPUT 709;"CONFMEAS DCV,500" tConf/meas DC volts, ch 500

70 ENTER 709;A lEnter reading ‘
80 PRINT A 'Display reading

90 END

For a 0.5 V, 5% input, a typical return is:

4.995

Commands
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BEEP

Description

Prerequisites
Syntax

Parameters

mode

Remarks

+« Mainframe

Enable/disable HP 3852A bLeeper mode., With becper mode enabled. the
mainframe will BEEP when an error is generated. With beeper mode disabled.
error messages are displayed on the front panel but the BEEP is suppressed.
Sending BEEP ONCE or BEEP with no parameter causes the mainframe to
BEEP once.

None

BEEP [m0dc]

BEEP mode

Enables or disables the beeper mode. Power-on mode = ON, Deftault mode =

ONCE.

mode Definition
ON Beeper mode enabled.
OFF Beeper mode disabled.

ONCE Beep once whether beeper mode enabled or disabled.

Using BEEP ONCE

BEEP ONCE overrides the present ON/OFF state of the BEEP command and
produces one BEEP. BEEP ONCE does not affect the enable/disable state.

Data Returned
None

Related Commands

None

Commands
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BEEP (cont)

Examples Eexample: Produce One Beep ‘

This program temporarily disables the beeper mode and produces one beep. The
BEEP ONCE command overrides the BEEP OFF setting and causes one BEEP.
Then, the mode returns to BEEP OFF.

10 OUTPUT 709;"BEEP OFF" IDisable beeper mode
20 OUTPUT 709;"BEEP ONCE" {Beep once and return to BEEP OFF mode
30 END

Commands
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BINAND

S e Binary-Function

Description Numeric expression evaluated as a command parameter. Returns the value of a
bit-by-bit logical AND of its arguments.

Syntax BINAND (number number)

BINAND (number number)

r_14

Parameters

number Number or parenthesized numeric expression which must evaluate within the
range of -32768 to +32767.

Remarks  within the HP 38524 processor, each bit in one mumber is logically ANDed with
the corresponding bit in the other number, as shown in the following truth table.

numl bit num2 bit result

PR O o T o
-0 == O
- O O O

Examples Example: Using BINAND Function

This program computes the BINAND value of 9 and 12 and returns the result (8)
to the controller CRT. The BINAND arithmetic is:

12 = 0000 0000 0000 1100
0000 0000 0000 1001

8 = 0000 0000 0000 1000
10 OUTPUT 709;"RST" IReset HP 3852A
20 OUTPUT 709;"VREAD BINAND (9,12)" ICompute and read BINAND value
30 ENTER 709;A lEnter value in controller
40 PRINT "BINAND Value = ";A IDisplay value

50 END
A typical display for the BINAND of 12 and 9 is:

BINAND value = 8

Commands
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BINCMP

Description

Syntax

Parameters

number

Remarks

Examples

Commands
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e Binary Function ‘

Numeric expression evaluated as a command parameter. Returns the bit-bv-bit
complement of its argument.

BINCMP (1umber)

( BINCMP (number)

Number or parenthesized numeric expression that must evaluate within the range

of -32768 to +32767.

BINCMP Operation

Within the HP 3852A processor, each bit in the number is complemented and the
resulting value returned.

Example: Using BINCMP Function ‘

This program computes the BINCMP value of -13 and returns the result (12) to
the controller CRT. The BINCMP arithmetic is;

-13 = 1111 1111 1111 0011
12 = 0000 0000 0000 1100 = Complement
10 OUTPUT 709;"RST" IReset HP 3852A
20 OUTPUT 709;"VREAD BINCMP (-13)" ICompute and read BINCMP value
30 ENTER 709;A 1Enter result to controller
40 PRINT "BINCMP Value = ";A 1Display result

50 END
A typical display for the BIMCMP of -13 is:

BINCMP value = 12
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BINEOR

Description

Syntax

Parameters

number

Remarks

Examples

e Binary Function

Numeric expression evaluated as a command parameter. Returns the value of
the bit-by-bit exclusive-OR of its argument.

BINEOR (number nimber)

CBINEOR)——I (number number) I—>

rr_16

Number or parenthesized numeric expresssion which must evaluate within the
range of -32768 to +32767.

Within the HP 3852A processor, each bit in one mumber is exclusive-ORed with
the corresponding bit in the second number, as shown in the following truth

table.

numl bit num2 bit result

0 0 0
0 1 1
1 0 1
1 1 0

Example: Using BINEOR Function

This program computes the BINEOR value of -9 and 2 and returns the result
(-5) to the controller CRT. The BINEOR arithmetic is:

12 = 0000 0000 0000 1100
-9 = 1111 1111 1111 011
-5 = 1111 1111 1111 1011
10 QUTPUT 709;"RST" IReset the HP 3852A
20 OUTPUT 709;"VREAD BINEOR (-9,12)" ICompute and read BINEOR value
30 ENTER 709;A lEnter result to controller
40 PRINT "BINEOR Value = ";A IDisplay result

50 END
A typical display for BINEOR of -9 and 12 is:

BINEOR Value = -5
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BINIOR

Description

Syntax

Parameters

number

Remarks

Examples

Commands
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¢ Binary Function ‘

Numeric expression evaluated as a command parameter. Returns the value of
the bit-by-bit inclusive-OR of its arguments.

BINIOR (number number)

‘ BINIOR)—DFnu-nber‘ number')l——*
rr_ 17

Number or parenthesized numeric expresssion which must evaluate within the
range of -32768 to +32767.

Within the HP 3852A processor, each bit in one number is inclusive-ORed with
the corresponding bit in the second number, as shown in the following truth
table.
numi bit num2 bit result
0 0 0
: o
1
1

1 1
0 1
1 1

Example: Using BINIOR Function

This program computes the BINIOR value of 9 and 12 and returns the result (13)
to the controller CRT. The BINIOR arithmetic is:

12 = 0000 0000 0000 1100
9 = 0000 0000 0000 1001
13 = 0000 0000 0000 1101
10 QUTPUT 709;"RST" IReset HP 3852A
20 OUTPUT 709;"VREAD BINIOR (9,12)n Compute and read BINIOR value
30 ENTER 707;A lEnter result to controller
40 PRINT "BINIOR Value = ";A IDisplay result

50 END
A typical display for BINIOR of 9 and 12 is:

BINIOR Value = 13
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BET

Description

Syntax

Parameters

number
bit__position

Remarks

Examples

¢ Binary Function

Numeric expression evaluated as a command parameter. Returnsa | or 0
representing the value of the specified bit of its argument.

BIT (umber bit__position)

BIT (number bit_position) f—»

cr_18

Number or numeric expression which must evaluate within the range of +32767
to -32768.

Number or parenthesized numeric expression which must evaluate within the
range of 0 to 15.

Within the HP 3852A processor, munber is represented as a 16-bit two’s-
complement integer. Bit 0 is the least-significant bit and bit 15 is the most-
significant bit.

Example: Using the BIT Function
This program determines the value (1 or 0) of bit 4 in the 16-bit two’s comple-

ment representation of 17. Since 17 = 0000 0000 0001 0001, the program returns
a lilll'

10 OUTPUT 709;"RST" IReset HP 3852A

20 OQUTPUT 709;"VREAD BIT (17,4)" 'Find and read value (1 or 0) of bit &4
30 ENTER 709;A lEnter value to controller

40 PRINT "Bit &4 value = ";A IDisplay value

50 END

A typical display for this program is:

Bit 4 value =1
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BLOCKOUT

o Mainframe ‘

Description Block output mode. BLOCKOUT applies only to binary data. With
BLOCKOUT OFF, binary data is output without preceding header. With
BLOCKOUT ON, a data header precedes the data output.
Prerequisites none

Syntax BLOCKOUT [iwdc]

BLOCKOUT ‘ I l

rr19

Parameters

mode  Set block output mode for binary data output.

BLOCKOUT OFF Binary data (IN16, RL64, or PACK) is

(power-on) output without preceding header.

BLOCKOUT ON IEEE 728 Block A header precedes the binary

(default) data. Header contains four bytes: the # sign, ‘

the letter A, and two bytes which contain a
16-bit integer indicating the number of bytes to
follow the header.

Remarks BLOCKOUT Affects SYSOUT Data Header

With BLOCKOQUT OFF, the "data format" parameter in the SYSOUT header is
positive (+). With BLOCKOUT ON, this parameter is negative (-). Refer to
SYSOUT command for details on SYSOUT data header.

Large Amounts of Data With BLOCKOUT ON

With BLOCKOUT ON, if >32760 bytes of data is to be returned, data is broken
into several blocks (each with the 1IEEE 728 Block A header). All blocks except
the last will have 32760 data bytes.

Data Returned

BLOCKOUT command returns no data. However, with BLOCKOQUT OFF, bi-
nary data is output without a header. With BLOCKOUT ON. binary data is
output with a data header.

Carriage Return/Line Feed (<CR> <LF>) terminates the block. Multiple data
blocks have the form: <header> «data (32760 bytes)> <cr-If> <header> <data>

<cr-It>.. ‘
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BLOCKOUT (cont)

Related Commands

. SYSOUT and format parameter for any command returning data.

Examples Eexample: set Block Output Mode
This program line sets the HP 3852A for block output mode.

10 OUTPUT 709; "“BLOCKOUT ON"
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CAL

¢ Mainframe
« HP 44701A Integrating Voltmeter ‘
¢ HP 44702A/B High-Speed Voltmeter (Scanner or System Mode)

Description Calibrate the voltmeter. CAL is a service-related command. Refer to the HP
3852A Assembly Level Service Manual for calibration procedures.

Commands
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CAL

Description
Prerequisites

Syntax

Parameters

triee

LO meas
HIl meas

USE ¢h

Remarks

o HP-44730A-Track/Hold with Signal Conditioning

e HP 44732A 120 Ohm Dynamic Strain Gage FET Multiplexer

e HP 44733A 350 Ohm Dynamic Strain Gage FET Multiplexer
Perform gain and offset calibration on the specified channel.

Command requires mainframe firmware revision 3.5 or greater. The system must
not be scanning with the HP 44702A/B voltmeter when CAL is executed. Also,
the channel to be calibrated must be set to the desired gain (1, 10, or 100) prior
to the CAL command.

CAL (rue LO meas Hl meas [USE ¢h] (gain calibration)

OR

CAL 0 (offset calibration)

CCAL )—— true LO meas HI meas USE ch (gain)

OR

(offset)

The actual voltage input to the CAL terminals. For calibration, 9.00 Vdc <
(truey*(channel gain) < 1024 Vdc,

Voltage measured on the channel atter FUNC CALLO is executed. LO rcas
must be <(¢rurey*(channel gain).

Yoltage value measured on the channel after FUNC CALHI is executed. HI
meas must be >(frue)*(channel gain).

Specify channel to be used for the CAL command. Channel number range =
ES00 through ES03.

Use CAL 0 (Offset Calibration) to Zero Channel

The CAL command is used for gain calibration and requires a voltmeter and ex-
ternal calibration signal source. CAL 0 is used to zero the channel (offset
calibration) and does not require a voltmeter or external zero reference, With
CAL 0. the channel inputs are switched to an internal zero reference and the

of fset is automatically adjusted for minimum channel output.
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CAL (cont)

Gain Parameter Required for FUNC CALLO and FUNC CALHI

Wher using FUNC CALLO and FUNC CALHI for gain calibration, the gain ‘
parameter must first be specified either by the FUNC [gain] parameter or by the
GAIN command.

Calibration Procedure

Use the following steps for channel gain and offset calibration using an HP
44701 A (or equivalent voltmeter) and an HP 44705A (or equivalent) multiplexer.

Connect calibration source to CAL terminals.
Also, connect source to HP 44705A channel.
Set source for appropriate output.”*

Use GAIN to set channel gain.

Use CAL 0 for offset calibration.

Vi W N -
P S

Use CLOSE, CHREAD to measure source via HP 44705A.
Set FUNC CALLO and measure channel LO value.

Set FUNC CALHI and measure channel HI value.

Use CAL for channel gain calibration.

0. Repeat (3) - (9) for other channels/gain settings.

- 0 0 ~N O

* = 10.00 vdc for gain = 1, 1.000 vdc for gain = 10,
0.1000 vde for gain = 100.

Data Returned

None.

Related Commands

FUNC, GAIN
Examples Example: Offset and Gain Calibration

This program uses the CAL 0 command to perform gain and offset calibration
on channel 500 of an HP 44730A, HP 44732A, or HP 44733A. The channel is set
for amplification with gain of 10 and no filtering.

Channel measurements are made with an HP 44701 A voltmeter in slot | via an
HP 44705A multiplexer and the mainframe backplane. An external calibration
source of about 1.00 Vdc is input to the CAL terminals. The source is also con-
nected to channel 200 of an HP 44705A relay multiplexer. A description of the
program follows.

Define CAL Parameter Variables (line 40)

Line 40 defines the mainframe variables to store the measured values. The actual
value of the calibration source input is stored in INPT, the value resulting from
FUNC CALLO is stored in LOW, and the value resulting from FUNC CALHI is
stored in HIGH.
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CAL [(cont)

Perform Offset Calibration (lines 80 - 100)

In lines 80 - 100, channel 500 is set for amplification only with channel gain of
10. When the program executes, CAL 0 (line 100) performs an offset calibration
on the channel.

Measure CAL rrue Value (lines 140 - 220)

In lines 140 - 220, the actual value of the calibration source is measured by the
HP 44701A voltmeter (via the HP 44705A multiplexer in slot 200) and the value
stored in INPT. This value will be used for the CAL rrue parameter value.

Measure LO meas Value (lines 260 - 320)

Lines 260 through 320 measure the channel output with the calibration circuitry
set for minimum gain (about 0.99*channel gain). FUNC CALLQO,10 sets channel
500 gain to 10 and selects the CAL terminals as the channel input. The channel
output is measured and stored in variable LOW. This value will be used for the
CAL LO mecas parameter value. (Note that the [gain] value must be specified for
FUNC CALLOQ, since the calibration is for channel gain of 10.)

Measure HI meas Value (lines 360 - 410)

Lines 360 through 410 measure the channel output with the calibration circuitry
set for maximum gain (about 1.01*channel gain). FUNC CALHIL10 sets channel

500 gain to 10 and selects the CAL terminals as the channel input. The channel

output is measured and stored in variable HIGH. This value will be used for the
CAL HI meas parameter value. (Note that the [gain] value must be specified for
FUNC CALHI, since the calibration is for channel gain of 10.)

Perform Gain Calibration (lines 450 - 460)

After the values to be used in the CAL command have been measured and
stored, CAL performs a gain calibration on channel 500 using the stored values.
CAL computes and stores the gain calibration constant for this gain setting and
channel. For convenience, the measured value of the calibration source (CAL
true), output low value (LO meas), and output high value (HI #micas) are displayed.

NOTE

This program computes gain and of fset calibration for channel 500 with gain = 11).
To calibrate the channel for a gain of 1, change lines 90, 270, and 360 (o reflect a
gain of 1, change the calibration input to about 100 Vdc and rerun the program.
To calibrate the channel [for a gain of 100, change lines 90, 270, and 3640 to reflect
a gain of 100, change the calibration input to.about 0.100 Vdce and rerun the
program.
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CAL (cont)

10 !

20 IDefine mainframe variables

30 !

40 OUTPUT 709;"REAL INPT,LOW, HIGHY IDefine input, low, hi var
50 !

60 1Set up ch 500, make offset calibration

70 !

80 OUTPUT 709;"USE 500¢ tUse ch 500

90 OUTPUT 709;"FUNC AMPLIFY,b10" tCh 500 to amplify w/gain 10
100 OUTPUT 709;"CAL Ov 10ffset calibration

110

120 tMeasure calibration source output

130 !

140 OUTPUT 709;"CLOSE 200,291" IClose 44705A ch, iso relay
150 OUuTPUT 709;"USE 100" 'Use 44701A vm in slot 1
160 OUTPUT 709;"CONF DCV" IConf for DC volts meas
170 OUTPUT 709;"TRIG SGL" ITrigger voltmeter

180 OUTPUT 709;"CHREAD 100 INTO INPT" 'Read/store input vatlue
190 OUTPUT 709;"VREAD INPT" 'Trans rdg to out buffer
200 ENTER 709;A lEnter rdg

210 PRINT "“Input ="yA IDisplay input value

220 OUTPUT 709;"OPEN 200,291" tOpen 44705A ch, iso relay
230 !

240 1Measure ch 500 output low value

250 !

260 OUTPUT 709;"CLOSE 500,590" IClose 44730A ch, iso relay
270 OUTPUT 709;"“FUNC CALLO,10,USE 500" 1Set ch 500 to meas LO

280 OUTPUT 709;“TRIG SGL" ITrigger voltmeter

290 OUTPUT 709;"CHREAD 100 INTO LOW" IRead/store low value

300 OUTPUT 709;"VREAD LOW" !Trans rdg to out buffer
310 ENTER 709;B lEnter rdg

320 PRINT "LO meas =";B IDisplay ch 500 LO value
330 ! -

340 Measure ch 500 output high value

350 ¢

360 OUTPUT 709;"FUNC CALHI,10,USE 500" 1Set ch 500 to meas HI

370 OUTPUT 709;"TRIG SGL" 'Trigger voltmeter

380 OUTPUT 709;"CHREAD 100 INTO HIGH" IRead/store high value

390 OUTPUT 709;"VREAD HIGH" ITrans rdg to out buffer
400 ENTER 709;C lEnter rdg

410 PRINT "HI meas =";C 'Display ch 500 high vatue
420 1

430 VPerform ch 500 gain calibration

440 1

450 OUTPUT 709;"CAL INPT,LO LOW,HI HIGH,USE 500" !Gain calib on ch 500
460 OUTPUT 709;“OPEN 500,590" 10pen ch 500, iso relay
470 END

Since the channel gain is 10, a typical return for an approximate 1.00 Vdc

calibration source input is as follows.

i

- Input 1.001386  (input value)
LO meas = 9.91801 (output low value)
10.11938 (output high value)

H1 meas
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CALL

Description
Prerequisites

Syntax

Parameters

namnie

nminmbcer

Remarks

* Mainframe

Call subroutine specified number of times.

Specified subroutine must have been stored in HP 3852A mainframe memoryv.
See SUB and SUBEND to create subroutines.

CALL name [number]

CCAI_L >—-| name < number :}—>

Subroutine name as defined by the SUB command.

Number of times subroutine to be called sequentially. Valid range is | to
2147483647. Numbers are rounded to the nearest integer. Default value = 1.

Calling a Subroutine

When a subroutine is CALLed, the entire subroutine will execute before anv
command outside the subroutine can be executed. An error inside a subroutine
aborts the subroutine. If a nested subroutine is aborted, the calling subroutine
continues.

Subroutines with PAUSE Statement

Subroutines containing a PAUSE statement, cannot have mumber > 1.

Subroutine Arrays and Variables are Global

All arrays and variables are global. An array or variable defined within a sub-
routine is accessable outside the subroutine and vice-versa.

Data Returned

Data from a command which is part of a subroutine is returned to where CALL
was entered (HP-IB or front panel). If CALL is entered from front panel. data is
returned to the display. If CALL is entered from HP-IB. data is returned to
HP-IB and to display if the DISP and MON modes are enabled.

Data from a subroutine called by ON ALRM, ON LMT, or ON INTR command

is returned to where the ON command was entered.
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CALL (cont)

Examples

Commands
2-58

Related Commands

SUB, SUBEND, STEP, CONT, PAUSE, ON event CALL name

Example: Creating and Calling Subroutine

10
20
30
40

100

QUTPUT
QUTPUT
QUTPUT
QUTPUT

OUTPUT

709; URST"
709;"SuB BEEPER"
709; "BEEP"

709; "SUBEND"

709;"CALL BEEPER"

IReset HP 3852A
tCreate subrout

1End subroutine

!Call BEEPER -

ine BEEPER

BEEPER

HP 3852A will BEEP once
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CAT

Description
Prerequisites
Syntax

Parameters
Remarks

+ Mainframe

Returns a catalog list of all stored subroutines, arrays, and variables.

None

CAT

CAT

RR_21

None

Potential Deadlock Problem

With INBUF OFF, the controller and the HP 3852A may deadlock if multiple
commands (or terminators) are sent in a single command line and a command
generates enough data to fill the output buffer. (CAT of 32 or more names will
fill the output buffer). The best way to avoid potential deadlock is to send a
single command per command line and read the results as soon as possible after a
data-generating command is sent.

Turn FASTDISP OFF When Using CAT to Front Panel

Since the CAT command generates multiple "results". set FASTDISP OFF to be
able to see all the strings on the HP 3852A display. The command returns
quoted strings of 14 characters, including the quotes. However, quote marks are
not shown on the display.

DELSUB, DELVAR, and SCRATCH Commands

The DELSUB and DELVAR commands recover storage used tor subroutines and
arrays (size is set to zero), but do not erase the name or tvpe. SCRATCH.
however, deletes all names in addition to recovering memory.

Data Returned

The CAT command returns the total number of subroutines, arrays, and variables
stored. followed by one or more data lines which show the subroutine. array. or
variable name, type, and size. Data is returned in reverse order of definition.

For a PACKED array, CAT returns the maximum number of bytes specified for
the array if no data has been stored in the array. Once data is stored in the ar-
ray. CAT returns the maximum number of readings which can be stored in the
array in that format.
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CAT (cont)

Commands
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The maximum number of PACKED readings which can be stored is determined

by dividing the maximum number of bytes by the number of bytes/reading for

the data currently in the array. Note that different data formats can’t be stored ‘
in the same PACKED array.

For example, a PACKED array with max__index = 99 contains 100 bytes of
memory for storing data. If no data is in the array, CAT returns 100 (maximum
number of bytes). If one PACKED reading is stored which requires 2 bytes.
CAT returns 50 (= 100 bytes/2 bytes per reading).

The following table defines name, type, and size information for each category
of data (subroutine, array, or variable). Data returned by CAT to the controller
or to the front panel also includes the total number of subroutines, arrays, and
variables stoied in the HP 3852A memory.

CATEGORY NAME TYPE SI1ZE
subroutine sub name SUB number bytes used for sub
INTEGER array array name IARR number of array elements
REAL array array name RARR number of array elements
PACKED array array name PARR max number of bytes (no data)
or
PARR max number of readings (w/data)
INTEGER variable  var name INT 0
REAL variable var name REAL 0

Related Commands

DIM, FASTDISP OFF, INTEGER, PACKED, REAL, SUB, DELSUB. DELVAR,
SCRATCH
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Examples

CAT (cont)

Example: Results Returned by CAT

The following program shows the results returned by the CAT command for
subroutine BEEPER, INTEGER array A, and REAL variable R (a total of three
subroutines, arrays, and variables defined).

10 OUTPUT 709;"SCRATCH" IDelete all sub, var names
20 INTEGER N
30 DIM Name$(201,Kind$ [20]

40 OUTPUT 709;"SUB BEEPER" 1Start of sub BEEPER

50 OUTPUT 709;"“BEEP!

60 OUTPUT 709;"SUBEND" 'End of sub BEEPER

70 OUTPUT 709;"REAL R" tDefine R as real variable

80 OUTPUT 709;"INTEGER A(20)" 'Define A as integer array (21 elements)
90 OUTPUT 709;"CAT"

100 ENTER 709;N INumber of subs, arrays, vars in memory
110 PRINT "Subs, arrays, and variables in HP 3852A memory = ;N

120 PRINT

130 PRINT * Name Type Size"

140 PRINT

150 FOR 1 = 1 TO N

160 ENTER 709;Name$,Kind$
170 PRINT Name$,Kind$

180 NEXT I

190 END

Since the order of definition in the program was BEEPER, R, and A, the order
of information returned by CAT is A, R, BEEPER. The following typical return
shows that A is an INTEGER array with 21 elements, R is a REAL variable with
size 0 (one element), and BEEPER is a subroutine which uses 110 bytes.

Subs, arrays, and variables in HP 3852A memory = 3

Name Type Size
IIA n IIIARR 21"
IIR " IIREAL oll
"BEEPER " "SUB 1100
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CAT

Description

Prerequisites
Syntax

« HP 44788A HP-IB Controller ‘

This statement lists all the contents of a mass storage directory on the HP 3852A
display.

Requires firmware revision 3.5 or greater.

CAT "[media specifier)”

@ §

media
specifier CAT_2

literal form of media specifier

—’Q_’ msus >

msus:

device
’ selector o
unit o
number

[E—— device
type
Parameters

media specifier

Remarks

Commands
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volume
number

The name of the mass storage device containing the directory. If no media
specifier is stated (" "), the current MSI is catalogued.

Media Specifier Declared with MSI

If the media specifier has been declared with the MSI command. the CAT com-
mand with a null string in the quotes will catalogue the directory specified by
MSI. If quotes are omitted, the HP 3852A mainframe CAT command will be ex-
ecuted instead of the HP-IB Controller CAT command. Refer to the HP 3852A
Command Reference Manual for information on the mainframe CAT command.

Data Returned

A directory entry is listed for each file on the media. The catalog shows the

name of each file, the file type and length, and the number of bytes per logical

record. The types recognized in BASIC are ASCIl. BDAT (BASIC data). PROG

(BASIC program), CODE (PASCAL code file), TEXT (PASCAL text file), or ‘
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Examples

CAT (cont)

SYSTM (language system). An [D number is listed for any unrecognized file
types: The starting-location (address) is also shown.

Related Commands

CREATE ASCIHl, CREATE BDAT, MSI
Example: Catalog Directory

The following program lines set catalog directory on drive | of disc at HP-IB
address 00 with the HP 44788 A in slot 3 of the mainframe. The first statement
is entered from the HP 3852A front panel, while statements for lines 120 and
130 are entered from the system controller. In line 130, note that using CAT
without guotes will execute the mainframe CAT command but not the HP
44788A CAT command.

CAT *:,300,1"» 'Catalog disc drive 300, drive 1
or
120 OUTPUT 709;"MSI ':,300,1'n !Specify disc drive 300, drive 1
130 OQUTPUT 709;"CAT ' 'n tCatalog current MSI
Commands
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CHREAD

Description
Prerequisites

Syntax

Parameters
ch
INTO name

fnit

Remarks

Commands
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+ HP 44701A Integrating Voiltmeter
o HP 44702A/B High-Speed Voltmeter (Scanner or System Mode) ‘

Transfer reading from voltmeter.

The voltmeter addressed must have been triggered and data must be available
before CHREAD will return a reading. When using the HP 44702A/B. RDGS
SYS must be set.

CHREAD ¢/ {INTO name] or [fmi]

ch INTO name

CHREAD

fmt

Voltmeter slot number. See Glossary.
See Glossary.
See Glossary. Default fmt is RASC. ‘

CHREAD Waits Until Results are Available

If a reading is not available when the CHREAD command is executed, the com-
mand waits until the reading is available.

CHREAD and Interrupts

CHREAD clears interrupts for the HP 4470t A, CHREAD clears interrupts for
the HP 44702A/B if the command reads the fast reading in the voltmeter buffer.

Data Returned
The CHREAD command returns a reading from the specified voltmeter slot.

Related Commands

XRDGS, RDGS, TRIG
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Examples

CHREAD (c¢ont)

Example: Fransfer Beading to Controller

This program configures the voltmeter in mainframe slot 1 to measure DC volt-
age using the external terminals on the voltmeter. The reading is then transfer-
red to the controller and displayed.

10
20
30
40
50
60
70
80
90

oUTPUT
OUTPUT
OUTPUT
QUTPUT
oUTPUT
OUTPUT

ENTER 709;A

PRINT A
END

709;"RST" 1Reset the HP 3852A

709;"USE 100% IUse voltmeter in mainframe slot 1
709;"CONF DCV" Iselect DC volts

709;"TERM EXT" 1Select external terminals
709;"TRIG SGL"™ 1Trigger once, take reading

709; "CHREAD 100" ITransfer reading to output buffer

lEnter reading into A

IDisplay reading

Example: Transfer Reading to Mainframe Memory

This program configures the voltmeter in mainframe stot | to measure DC volt-
age using the external terminals on the voltmeter. The reading is then transfer-
red to variable R in mainframe memory.

10
20
30
40
50
60
70
80

QUTPUT
QUTPUT
ouTPUT
ouUTPUT
OUTPUT
OUTPUT
OUTPUT
END

709;"RST"

709;"USE 100"

709;"CONF DCV"
709;"TERM EXT"®

709; "REAL RY

709;"TRIG SGL™
709;"CHREAD 100, INTO R®

IReset the HP 3852A

lUse voltmeter in mainframe slot 1
ISelect DC volts

ISelect external terminals

ICreate REAL variable R

' Trigger once, take reading
'Transfer reading into R
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CHREAD

e HP 44715A 5-Channel Counter/Totalizer

Description Read from channel.

Prereqtﬁsnes The channel addressed must have been triggered and data must be available
before CHREAD will return a reading.

Syntax CHREAD ¢/ [INTO name] or [fmi]

( CHREAD ch INTO name

fmt

Parameters

ch Address of channel. Channel number range (depends on HP 44715A hardware
configuration) = ESO0 through ES04.

INTO name  See Glossary.
fmi  See Glossary. Default format = RASC

Remarks Triggering and Interrupts for CHREAD ’

For TOTAL, TOTALM, UDC, UDCM., CD and CDM, the channel must be trig-
gered prior to CHREAD. ln addition, for the RAT, PER and PERD functions,
and for Frequency configuration, the measurement must be available before
CHREAD will return the reading. CHREAD clears interrupts on the channel for
RAT. PER, and PERD functions, and for Frequency configuration.

Data Returned

For TOTAL, TOTALM, UDC, UDCM. CD, and CDM, the current count is
returned without disturbing the counting function. For RAT. CHREAD returns
the ratio of the A channel to the B channel counts. For PER and PERD, the
period (in seconds) is returned. For Frequency configuration, the frequency (in
Hz) is returned.

Related Commands

TRIG, FUNC, XRDGS, CHREADZ
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Examples

CHREAD (cont)

Example:-Read-Channel Counts

This program reads the counts on channel 3 of a counter in slot 5 of the
mainframe. The counter is set to the TOTAL function.

10
20
30
40
50
60
70
80

OUTPUT 709;“RSTM

OUTPUT 709;"USE 503"
OUTPUT 709;"FUNC TOTAL"
OUTPUT 709;"TRIG SGL"
OUTPUT 709;"CHREAD 503"
ENTER 709;Counts

PRINT "Counts = ";Counts
END

1Reset HP 3852A and HP 44715A
tUse ch 3 in slot 5 of mainframe
1Set TOTAL function on channel
1Single-trigger channel

IRead counts on channel

IReturn count to controller
'Display counts

A typical return (10 counts on channel) is:

Counts = 10
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CHREAD

Description
Prerequisites
Syntax

Parameters

ch

INTO name

fmt

Remarks

Examples
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o HP 44721A 16-Channel Digital input
o HP 44722A 8-Channel Digital Input

Read channel state or channel count.

None

CHREAD ¢/ [INTO name] or [fnu]

( CHREAD ch INTO name

fmt

Address of digital input channel. Channel number range = ESO0 through ES31
(HP 44721 A) or ES00 through ES15 (HP 44722A).

See Glossary.

See Glossary. Default format is RASC.

Data Returned ‘

Channel numbers ESO0 - ES15 (ESO0 - ESO7 tor HP 44722A) returns count on
channel. Channel numbers ES16 - ES31 (ES08 - ESI5 for HP 44722A) returns
state of channel. Channel state is returned as a 16-bit integer with a value of |
(HIGH for DC input, ON for AC input) or 0 (LOW for DC input. OFF for AC
input),

Channel count is number of edge transitions specified bv EDGE since the chan-
nel was enabled by the EDGE command, unless preset with CNTSET or zeroed
by the CHREADZ command. Counts are returned as a 32-bit two’s complement
integer.

Related Commands

READ, CHREADZ, XRDGS, EDGE, CNTSET
Example: Read Channel State and Count

The following program reads the state and the number of counts on channel 3
of a l0-channel digital input in slot 5 of the mainframe.
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10
20
30
40
50
60
70
80

OUTPUT--709;“RSTH

OUTPUT 709;"CHREAD 503"

ENTER 709;Counts

PRINT "Counts on channel 3 = ";Counts
QUTPUT 709;"CHREAD 519"

ENTER 709;State

PRINT "State of channel 3 = ";State
END

CHREAD (cont)

IReset HP 3852A and Dig. In.
'Read channel counts

tEnter counts

iDisplay counts

IRead channel state

lEnter state

IDisplay state

Typical returns (10 counts and channel state HIGH or ON) follow.

Counts on channel 3 = 10
State of channel 3 = 1

Commands
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CHREAD

Description

Prerequisites
Syntax

Parameters
ch
INTO name

S

Remarks

Examples
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e HP 44723A 16-Channel High-Speed Digital Sense/Control ‘

Returns the state of the specified input channel as read from the second rank in-
put register.

Requires mainframe firmware revision 3.0 or greater.

CHREAD ¢/ [INTO name] or [fmi]

( CHREAD ) -I ch INTO name

fmt

Address of input f:lmnnel. Channel number range = ES00 through ESI5.
See Glossary.

See Glossary. Default format is FASC.

Data Returned

Returns the state (0 for LOW, | for HIGH) of the specified channel. Data is
read from the second rank input register. ‘

Related Commands

CHREADM, READ, READM
Example: Read Input Channel State

This program reads the current state of channel 203 of an HP 44723A in slot 2
of the mainframe. Since TRIG INT and SRTRIG INT are set, when CHREAD is
executed the channel 203 input state is sampled and the result stored in the first
rank input register. Next, the first rank input register contents are copied to the
second rank input register. Then, CHREAD reads the second rank input register
and returns the state of channel 203.

10  OUTPUT 709;"USE 203" IUSE ch is 203

20 OQUTPUT 709;"TRIG INT" ISample input when CHREAD executed
30 OQUTPUT 709;"SRTRIG INT" 'Copy data when CHREAD executed
40 OQUTPUT 709;"CHREAD 203" Read ch 203 state

50 ENTER 709;A lEnter ch 203 state

60 PRINT "Channel 203 state =";A IDisplay ch 203 state

70 END

A typical return for channel 203 state HIGH follows.

Channel 203 state = 1
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CHREADM

Description
Prerequisites
Syntax

Parameters

ch_list

INTO name

o S

Remarks

Examples

e HP 44721A 16-Channel Digital Input
e HP 44722A 8-Channel Digital Input

Read state of specified channel(s).
Requires mainframe firmware revision 3.0 or greater.

CHREADM ¢/ list [INTO name] or [fmi]

CHREADM ch_list | INTO name

Channel list of digital input channel(s). Channel number range = ES15 through
ES31 (HP 44721 A) or ESO8 through ES15 (HP 44722A).

See Glossary.

See Glossary. Default format is IASC.

Data Returned |

CHREADM returns the state of the channel(s) specified by ¢4 list. The state is
returned as a | (HIGH for DC input or ON for AC input) or a 0 (LOW for DC

input or OFF for AC input) for each specified channel.

Related Commands

CHREAD, CHREADZ, CNTSET, EDGE, READ, XRDGS
Example: Read Channel States

This program reads the states of channels 500 and 502 through 505 for an HP
44721A in slot 5 of the mainframe.

10 INTEGER A(O:4) 'Dim controller array
20 OQUTPUT 709;"CHREADM 516,518-521" 'Read channel states
30 ENTER 709;A(*) lEnter counts

40 PRINT "Channel States™ IDisplay header

50 PRINT A(*) IDisplay states

60 END

A tvpical return follows. For this example, channels 500, 502, and 505 states are
HIGH while channels 503 and 504 states are LOW.

Channel States
1 1 0 0 1

Commands
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CHREADM

o HP 44723A 16-Channel High-Speed Digital Sense/Control ‘

Description Returns the state of specified input channel(s) as read from the second rank in-
put register.

PfoGQUiSiteS Requires mainframe firmware revision 3.0 or greater.

Syntax CHREADM ci__list [INTO name] or [fmi)

CCHREADMh_] ist INTO name
r.chr

ch__list Address of input channel(s). Channel number range = ES00 through ESI5.

Parameters

INTO name  See Glossary.
fmt  See Glossary. Default format is IASC.

Remarks pata Returned

Returns the state (0 for LOW, | for HIGH) of each of the channels specified in
ch__list. Data is read from the second rank input register. ’

Related Commands

CHREAD, READ, READM
Examples Eexample: Read Input Channel States

This program reads the states of channels 203, 204, and 205 of an HP 44723A in
slot 2 of the mainframe. Since TRIG INT and SRTRIG INT are set. when
CHREADM is executed the channel 203 through 205 states are sampled and the
result stored in the first rank input register. Next, the first rank input register
contents are copied to the second rank input register. Then, CHREADM reads
the contents of the second rank input register and returns the states ot channels
203 through 205.

10 DIM A(0:2) IDimension controller array

20 OuTPUT 709;"USE 200" 'USE ch is 200

30 OUTPUT 709;"TRIG INT® ISample inputs when CHREADM executed
40 OQUTPUT 709;"SRTRIG INT" ICopy data when CHREADM executed

50 OQUTPUT 709;"CHREADM 203-205" IRead ch 203-205 states

60 ENTER 709;A(*) lEnter states

70 PRINT A(*™) 'Display states

80 END

A typical return for channels 203 and 204 HIGH and channel 205 LOW follows, .
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CHREADM (cont)

where the leftmost bit is the channel 203 state and the rightmost bit is the
channel 205-state.

1 1 0

Commands
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CHREADZ

Description
Prerequisites

Syntax

Parameters

ch

INTO nanie
fmi

Remarks

Commands
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e HP 44715A 5-Channel Counter/Totalizer

Read and zero channel count.

The channel addressed must have been triggered and data must be available
before CHREADZ will return a reading.

CHREADZ c/ [INTO name] or [fmi]

CHREADZ ch INTO name

fmt

Address of channel. Channel number range (depends on HP 44715A hardware
configuration) = ES00 through ES04.

See Glossary. \
See Glossary. Default format is RASC

Triggering and Interrupts for CHREADZ

For the TOTAL, TOTALM, UDC, UDCM, CD, and CDM functions, the channel
must be triggered prior to CHREAD. In addition, for the RAT. PER, and PERD
functions, the measurement must be available before CHREADZ will return the
reading. CHREADZ clears interrupts on the channel for the RAT, PER, and

PERD functions. CHREADZ may not be used for the Frequency configuration.

Data Returned

For the TOTAL, UDC, and CD functions, the current count is returned and the
channel is then zeroed. For the TOTALM, UDCM, and CDM functions, the cur-
rent count is returned without disturbing the count. For RAT, CHREAD returns
the ratio of the A channel to the B channel counts. For PER and PERD, the
period (in seconds) is returned.

Related Commands

TRIG, FUNC, XRDGS, CHREAD
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CHREADZ (cont)

Examples Example: Read and Zero Channel Counts

The following program reads and zeroes the counts on channel 3 of a counter in
slot 5 of the mainframe. The counter is set to the TOTAL function..

10 OUTPUT 709;"“RST" IReset HP 3852A and HP 44715A
20 OUTPUT 709;"USE 503¢ tUse ch 3 in slot 5

30 OUTPUT 709;"FUNC TOTAL"™ 1Set TOTAL function on ch
40 QUTPUT 709;"TRIG SGL" 1Single-trigger ch

50 OUTPUT 709;“CHREADZ 503% IRead/zero counts on ch
60 ENTER 709;Counts lEnter counts

70 PRINT "Counts = ";Counts IDisplay counts

80 OUTPUT 709;"CHREADZ 503" IRead/zero counts again
90 ENTER 709;New 1Return new counts

100 PRINT "New counts = ";New IDisplay new counts

110 END

Typical returns (10 counts to first CHREADZ and 5 counts from first
CHREADZ to second CHREADZ) follow.

Counts = 10
New counts = 5

Commands
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CHREADZ

¢ HP 44721A 16-Channel Digital Input
e HP 44722A 8-Channel Digital Input

Description Read and zero channel count.
Prefe(]UiSiteS Data must be available before the command will return a reading.

Syntax CHREADZ ¢/ (INTO namel or [fmu)

CHRERDZ ch INTO name

fmt

rr_23

Parameters

ch Address of digital input channel. Channel number range = ESQ0 through ESIS
(HP 44721A) or ES00 through ESO7 (HP 44722A).

INTO name  See Glossary.
fmit  See Glossary. Default format is RASC.

Remarks pata Returned .

Channel count is number of edge transitions specified by EDGE since the chan-
nel was enabled by the EDGE command, unless preset with CNTSET or zeroed
by a previous CHREADZ command. CHREADZ returns channel count in 32-bit
two’s complement integer.

Related Commands

READ, CHREAD, XRDGS, EDGE, CNTSET
Examples Example: Read and Zero Channel Count

This program reads and zeroes the number of counts on channel 3 of a digital
input in slot 5 of the mainframe.

10 OUTPUT 709;"RST" IReset HP 3852A and HP 44721A/22A
20 OUTPUT 709;"USE 503" tUse ch 3 in slot 5 in mainframe
30 OUTPUT 709;"EDGE HL" !Count positive edges

40 OUTPUT 709;"CHREADZ 503" IRead/zero counts on channel

50 ENTER 709;Counts 1Enter channel counts

60 PRINT "Counts = *;Counts IDisplay counts

70 END

A typical return (10 counts on channel) follows.

Counts = 10

Commands
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CHWRITE

‘ Description

Prerequisites
Syntax

Parameters
ch

State

Remarks

Examples

* HP 44723A-16-Channel High-Speed Digital Sense/Control

Write the state (0/1) to the spccified output channel. State is written to the first
rank output register. A second rank output trigger is required to transfer the
new state to the user outputs.

Requires-mainframe firmware revision 3.0 or greater.

CHWRITE ¢/ stare

CHWRITE - ch

r.chw

Address of output channel. Channel number range = ES16 through ES3]1.

Specifies state for output channel. Any nonzero integer for siate between -32768
and +32767 is interpreted as a "1" (HIGH). Zero is interpreted as a "0" (LOW).

Data Returned
None

Related Commands

CHWRITEM, SRTRIG
Example: Write to Output Channel

This program sets channel 203 of an HP 44723A in slot 2 of the mainframe
HIGH. When CHWRITE is executed, a "I" (set channel HIGH) is written to the
first rank output register. Then, when an external trigger is received, the new
state is transferred to the second rank output register and to the channel 203
output terminals,

10 OUTPUT 709;"USE 219n 'Use ch is 203

20 OUTPUT 709;"SRTRIG EXT" lExternal source for sec rank out trig
30 OUTPUT 709;"CHWRITE 219,1" 'Write "1" to first rank output reg

40 END

Commands
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CHWRITE

Description
Prerequisites
Syntax

Parameters

ch

number

Remarks

Examples

Commands
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e HP 44724A 16-Channel Digital Output

e HP 44725A 16-Channel General Purpose Switch
o HP 44728A 8-Channel Relay Actuator

e HP 44729A 8-Channel Power Controller

Write number to open or close single channel.

None

CHWRITE c¢# number

(CHWRITE ch number |—®

Address of channel. Channel number range = ES00 through ESI5 (HP 44724A
and HP 44725A) or ES00 through ES07 (HP 44728A and HP 44729A).

number = 0 opens channel addressed by ch while number <> 0 closes channel.

CHWRITE Can Address Only One Channel ‘

A single CHWRITE command can address only one channel. All non-addressed
channels remain in previous state.

Data Returned
None

Related Commands

WRITE, CLOSE, OPEN
Example: Using CHWRITE to Set Digital Output Channels

The following program lines open channel 5 and close channel 13 of a
16-channel digital output in slot 2 of the mainframe.

100 OUTPUT 709; “CHWRITE 205, O" 10pen channel 5 in slot 2
110 OUTPUT 709; "CHWRITE 213, 1" IClose channel 13 in slot 2
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CHWRITEM

Description

Prerequisites
Syntax

Parameters
ch__list

DATA stare_list

Remarks

Examples

* HP 44723A 16-Channel High-Speed Digital Sense/Control
Write the state (0/1) to each specified output channel in the channel list. States
are written to the first rank output register. A second rank output trigger is

required to transfer the new state to the user outputs.

Requires mainframe firmware revision 3.0 or greater.

CHWRITEM c¢/i_list DATA staie__list

CHWRITEM ch_1 istl——>| DATA state_list |-—>
r.chwr

Address of output channel list. Channel number range = ES16 through ES31.
Specifies the state(s) (0/1) for corresponding output channel(s) specified by
ch__list. Any nonzero integer between -32768 and +32767 for state__list is inter-
preted as a "1" (HIGH). Zero is interpreted as a "0" (LOW). CHWRITEM uses
one item from stare__list for each channel OR channel range in ch__list.

Data Returned

None

Related Commands

CHWRITE, SRTRIG
Example: Write to Output Channels

This program sets channels 200 and 203 HIGH and sets channels 206 through 209
LOW for an HP 44723A in slot 2 of the mainframe. Note that the first "1" in
the DATA state__list parameter applies to channel 200, the second "1" to channel
203, and the "0" to channels 206 through 209. Since SRTRIG INT is set. the new
channel states are automatically copied to the second rank output register and to
the tiser output terminals.

10 OUTPUT 709;"USE 216" 1Use channel is 200

20 OUTPUT 709;"SRTRIG INT™ ITrans data on CHWRITEM
30 OUTPUT 709;"CHWRITEM 216,219,222-225 DATA 1,1,0" IWrite data

40 END
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CHWRITEM

Description
Prerequisites
Syntax

Parameters

ch__list

DATA srate__list

Remarks

Examples

Commands
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e HP 44724A 16-Channel Digital Output

e HP 44725A 16-Channel General Purpose Switch
e HP 44728A 8-Channel Relay Actuator

e HP 44729A 8-Channel Power Controller

Write the state (0/1) to open or close specified channel(s).

Requires mainframe firmware revision 3.0 or greater.

CHWRITEM ch_ list DATA state_list

CHWRITEM ch_list|—s] DATA state_list —_
r.chwr

Address of channel list. Channel number range = ES00 through ES15 (HP
44724 A and HP 44725A) or ES00 through ESO7 (HP 44728A and HP 44729A),

Specifies the state (open or closed) for the corresponding channels specified by

ch__list. A"0" for state__list opens the associated channel(s), while any nonzero

integer between -32768 and +32767 closes the associated channel(s).

CHWRITEM uses one item from DATA state__list for each channel OR channel ‘
range in ch__list.

Data Returned

None

Related Commands

CHWRITE, CLOSE, OPEN, WRITE
Example: Setting Digital Output Channel States
This program line opens channels 200 and 204 and closes channels 205 through

209 of an HP 44724A in slot 2 of the mainframe. Note that the "1" parameter
for DATA staie__list applies to channels 205 through 209.

100 OUTPUT 709;"CHWRITEM 200,204,205-209 DATA 0,0,1" 10pen ch 200, 204,
tclose ch 205-209
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CLEAR

‘ Description

Prerequisites
Syntax

Parameters
@I ,/0 path name

device selector

' Remarks

Examples

-« HP-44788A HP-IB Controller

This statement allows the mainframe to put selected HP-IB devices into a
defined, device-dependant state. The bus is reconfigured and the SDC (Selected
Device Clear) message is sent to the device which is addressed by the LAG mes-
sage.

Requires firmware revision 3.5 or greater.

CLEAR @1,/0 path name or device selector

1/0 path
CLEAR @ name

device
selector

CLEAR

The name of the bidirectional path assigned to a device to be cleared.

The HP-1B select code (i.e. ESnn) for the device that is to be cleared. The local
HP-IB address for the mainframe is always ESnn, where E = extender number
(mainframe = 0), S = slot and nn is the device address.

Data Returned

None

Related Commands

ASSIGN
Example: Clear Device

This program segment assigns I/O path @HP3852 to the HP 3852A, then assigns
I/0 path @DVM to device 211, and then clears the device.

10 OUTPUT 709;"ASSIGN @HP3852 TO 709" IAssign 1/0 path for HP 3852A
20 OUTPUT aHP3852; "ASSIGN aDVM TO 211v fAssign 1/0 path aDVM
30 OUTPUT @HP3852;"CLEAR aDVMM 1Clear device 211

Commands
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CLOSE

e HP 44705H 20-Channel High-Voltage Relay Multiplexer

e HP 44706A 60-Channel Relay Multiplexer

e HP 44708A 20-Channel Relay Muitiplexer/TC

e HP 44708H 20-Channel High-Voltage Relay Multiplexer/TC

o HP 44705A 20-Channel Relay Multiplexer ‘

e HP 44709A 20-Channel FET Multiplexer
e HP 44710A 20-Channel FET Muitiplexer/TC

e HP 44711A 24-Channel High-Speed FET Multiplexer
e HP 44712A 48-Channel High-Speed FET Multiplexer
e HP 44713A 24-Channel High-Speed FET Multiplexer/TC

Descrlptlon Close multiplexer channels. CLOSE closes a single multiplexer channel or a list
of multiplexer channels. CLOSE is a low-level command intended for individual
switch control in special signal-routing applications.

CAUTION

The CLOSE command does not close channels in a break-before-make [ashion.
Therefore, the command can and will cause damage (o the multiplexer accessory
(relay or FET) and external system if it is used to fuorce one channel open by clos-
ing another. This applies to channels in the same bank, in separate banks tied
together by the tree relays, and (o the tree relays themselves.

Before a channel is closed with the CLOSE command, use the OPEN command (0 ‘
open the channel that is currently closed. This prevents any two channels from
being closed at the same time and reduces the risk of damaging your equipment.

NOTE

Using CLOSL is not the easiest way to do routine measurements since the tree
switches are not automatically configured for the measurement.

Prerequisites None
Syntax CLOSE cx_iis

( CLOSE ch_list

rr.25
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Parameters

ch__list

CLOSE (cont)

Address-of channel list. See Glossary.

HP 44705A/HP 44705H/HP 44709A (20-Channel Multiplexers)

CC Range Definitions

0 -9 Bank A Switches

10 - 19 Bank B Switches
90 Isolation Relays (HP 44709A only)
91 Sense Bus Tree Switch (Bank A)
92 Sense Bus Tree Switch (Bank B)
93 Source Bus Tree Switch (Bank A)
94 Source Bus Tree Switch (Bank B)

HP 44706A (60-Channel Multiplexer)

CC Range Definitions
0 - 59 Bank Switches/Sense Bus Tree Switch
91 Source Bus Tree Switch

HP 44708A/HP 44708H/HP 44710A (20-Channel Multiplexers/TC)

CC Range Definitions

0-9 Bank A Switches

10 - 19 ‘Bank B Switches
90 Isolation Relays (HP 44710A only)
91 Sense Bus Tree Switch (both banks)
92 Sense Bus Tree Switch (thermistor)
93 Source Bus Tree Switch (thermistor)
94 Source Bus Tree Switch (both banks)

HP 44711A/HP 44713A (24-Channel Multiplexers)

CC Range Definitions

0 - 11 Bank A Switches

12 - .23 Bank B Switches
90 Isolation Relays
91 Source Bus Tree Switch (Bank A or Bank B)
92 Sense Bus Tree Switch (Bank A or Bank B)
93 2-Wire Ohms Configuration
94 4-Wire Ohms Configuration
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CLOSE (cont)

HP 44712A (48-Channel Multiplexer)

CC Range Definitions
0 - 47 Bank Switches
Q90 Isolation Relays
91 Source Bus Tree Switch
92 Sense Bus Tree Switch
93 2-wire ohms configuration

Remarks controling Multiplexer Channels

Channels are closed in the order listed in the ¢h__/liss parameter, but are NOT
closed in break-before-make (BBM) fashion. Only one channel per bank can be
closed at a time. Closing a second channel in a bank opens any previously closed
channel (see CAUTION). For the HP 44706, HP 44711A, HP 44712A, and HP
44713A, only one measurement channel per accessory can be closed (except for
4-wire ohms measurements with the HP 44711A/HP 44713A). All channels (and
isolation relays for FET multiplexers) are opened at power-on. CLOSE waits for
each channel closure to complete before advancing to the next channel in the
ch list.

Channel Closure Conditions

Channels closed by the CLOSE command remain closed until one of the follow-
ing conditions occurs;

® Channels are opened with an OPEN command. ‘

® Another channel in the same bank of a 20-channel accessory
is closed (see CAUTION).

e Another channel on a 24, 48, or 60-channel accessory
is closed (see CAUTION).

® A second tree switch of the same type (Source or Sense)
on the same accessory is closed (see CAUTION).

e A RST or RST [s/of] command is executed.

¢ A MEAS or SCAN command uses the same bank or accessory
for tree switch (except Isolation Relays).

¢ QOvervoltage on backplane (Isolation Relays).

Controlling Tree Switches

Tree switches control signal flow between the multiplexers and the HP 3852A
backplane. Sense Bus tree switches provide voltage connections to the backplane
for making voltage measurements, Source Bus tree switches provide current
source connections (+I and -I) to the backplane for making resistance
measurements,
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Examples

CLOSE (cont)

Two tree switches of the same type cannot be closed simultaneously (e.g.. only

-one-of the-Sense-Bus-tree-switches can be closed at a time). Closing a second tree

switcl: opens any previously closed tree switch of the same type.

Controlling Isolation Relays (FET Multiplexers)

FET multiplexers contain isolation relays which allow the accessory to be iso-
lated from the HP 3852A backplane. Isolation relays can be used to reduce
leakage current on the backplane for critical measurements or when the
backplane is used for voltages greater than FET multiplexer specifications. These
relays will open automatically if an overvoltage situation occurs.

Channel 90 controls the isolation relays for the FET multiplexers. For normal
operation, the isolation relays must be closed to enable the accessory to be used
for measurements on the backplane.

Data Returned

None

Related Commands

CLOSE?, OPEN, SCAN, MEAS
Example: Using CLOSE to Make Voitage Measurements

This program uses CLOSE to make DC voltage measurements using a 20-channel
relay multiplexer in slot 2 of the mainframe and a voltmeter in slot 0 of the
mainframe. Note that the OPEN command is used to open the currently closed
channel before the next channel is closed.

NOTE

When making measurements using a FET multiplexcer, the isolation relays (channel
90) must also be closed to connect the tree switches to the backplane.

10 REAL Volts(0:1) 'Declare controller array

20 OUTPUT 709;uRSTH IReset HP 3852A and multiplexer

30 OUTPUT 709;“"USE O" lUse voltmeter in slot O

40 OUTPUT 709;"CONF DCv" IConfigure for DC volts

50 OUTPUT 709;"CLOSE 200,291" IClose ch 0 and tree switch (slot 2)
60 OUTPUT 709;“TRIG SGL" ITrigger voltmeter once, take reading
70 OUTPUT 709;"CHREAD O" !Transfer reading to output buffer
80 ENTER 709:volts(0) lEnter reading into controtler

90 OUTPUT 709;"OPEN 200" 10pen ch 0 before closing ch 1

100 QUTPUT 709;"CLOSE 201" iClose channel 1 (slot 2)

110 OUTPUT 709;"TRIG SGL" 1Trigger voltmeter, take reading

120 OUTPUT 709;"CHREAD O" 'Transfer reading to output buffer
130 ENTER 709;Volts(1) lEnter reading into controller

140 OUTPUT 709;"OPEN 201,291" 10pen all channels

150 PRINT Volts(*) 'Display readings

160 END
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CLOSE

Description

Prerequisites

Synatx

Parameters

Commands
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ch_list

e HP 44717A 10 Bridge 1200 Static Strain Gage Relay Multiplexer
« HP 44718A 10 Bridge 350 Static Strain Gage Relay Multiplexer
e HP 44719A 10 Bridge 120 Static Strain Gage FET Multiplexer
» HP 44720A 10 Bridge 350 Static Strain Gage FET Multiplexer

Close strain gage multiplexer channels. CLOSE closes a single multiplexer channel
or a list of multiplexer channels. This low-level command is necessary for access-
ing the "internal” strain gage channels and the tree/isolation relays associated with
the configuration diagnostics. However, it can also be used to close bridge com-
pletion channels 0-9.

CAUTION

The CLOSL command does not close channels in a break-before-make fashion.
Therefore, the command can and will cause damage to the multiplexcer accessory
(relay or I°L'T) and. external system if it is used to force one channel open by clos-
ing another. This applies to channels in the same bank, in separate banks tied
together by the tree relays, and to the tree relays themselves.

Before a channel is closed with the CLOSE command, use the OPEN command (0
open the channel that is currently closed. This prevents any two channels from
heing closed at the same time and reduces the risk of damaging your equipment.

The strain gage accessories require mainframe firmware revision 2.0 or greater.
CLOSE c¢n_list

( CLOSE }——| ch_list |—>
rr_25

Address of the bridge completion channel, internal channel, or tree/isolation
relay. Channel and diagnostic definitions for the strain gage accessories are given
below:

Channel Definition

0-9 Bridge Completion Channels. Closing channets 0-9 and
91 (and 90 if FET multiplexer) with the CLOSE
command ties the bridge completion channels to the
sense bus on the mainframe backplane. When performing
2-wire ohms measurements using low-level commands
(e.g. OPEN, CLOSE), channel 94 must also be closed.

10 Bridge Excitation Voltage. Closing internal channels 10
and 91 (and 90 if FET multiplexer) with the CLOSE
command enable the bridge excitation voltage to be
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Channel

11,

15,

17,

12

18,

19

CLOSE (cont)

Definition

measured using low-level commands (e.g. TRIG, CHREAD).
Note that specifying STRVEX in the CONFMEAS, MEAS,
and MONMEAS commands performs the same measurement.

Shunt Verification. These channels are closed auto-
matically by specifying either STRQTEN or STRQCOMP in
the CONFMEAS or MEAS command. Specifying STRQTEN
(tension shunt) closes channel 11 which places a
resistor in parallel with the upper leg internal
bridge resistor to simulate a known value of tensile
strain. Specifying STRQCOMP (compression shunt) closes
channel 12 which places a resistor in parallel with
the strain gage on the bridge completion channel

to simulate a known value of compressive strain.

Gage Isotation. Closing internal channels 13, 91, and
94 (and 90 if FET multiplexer) enable you to check

the isolation between the strain gage and the test
specimen. If the specimen is a conductor, the parallel
combination of isolation on all bridge completion
channels (0-9) is checked. If the specimen is not a
conductor, only the isolation of channel 0 is checked.

Guard Voltage. Closing internal channels 14 and 91
(and 90 if FET multiplexer) enable you to measure the
guard voltage to ensure that the guard lead is biased
to the necessary potential to reduce stray leakage
currents.

Internal Half Bridge Voltage. Closing internal channels
15 or 16, and 91 (and 90 if FET muttiplexer) enable

you to measure the voltage on the upper and lower legs
of the internal half bridge. This checks the stability
of the 500Q) bridge completion resistors.

Channel 15 measures the upper bridge leg and channel

16 measures the lower bridge leg.

Leadwire Resistance. Closing internal channels 17 or
18 or 19, and 91 (and 90 if FET multiplexer) enable
you to indirectly determine the leadwire resistance
of a 1/4 bridge arrangement by measuring the voltage
on the leadwire from the strain gage to the bridge
completion circuit. Knowing the leadwire resistance
allows teadwire desensitization corrections to be
made.
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CLOSE (cont)

Channel Definition

90 FET Isolation Relay. The FET strain gage multiplexers ‘
contain an isolation relay that isolates the accessory
from the mainframe backplane. In addition to closing
the tree switches (channels 91 and 94), the isolation
relay must also be closed to tie the multiplexer
channels to the backptane. (CONFMEAS, MEAS, and
MONMEAS close channel 90 automatically.)

91 Volts Tree Relay/Switch. Closing channel 91 ties all
accessory channels (internpal and bridge completion)
to the sense bus on the mainframe backplane. (Channel
91 is closed automatically by the CONFMEAS, MEAS, and
MONMEAS commands.)

94 Resistance Tree Relay/Switch. Closing channel 94 ties
all channels to the source bus on the mainframe back-
plane. This enables a voltmeter accessory to perform
a 4-wire ohms measurement of gage isolation or 2-wire
ohms measurements on the bridge completion channels.
(Channel 94 is closed automatically by the'CONFMEAS,
MEAS, and MONMEAS commands when an OHMs function is
specified.)

Remarks Closing Internal Strain Gage Channels

Internal channels are closed in the order specified by the ¢#__/ist parameter.
Channels are not closed in a break-before-make (BBM) fashion. CLOSE waits for
each channel closure to complete before advancing to the next channel in
ch__list.

Bridge completion channels closed by the CLOSE command remain closed until
opened with the OPEN command. forced open by another channel closing on
the same bank (see CAUTION), or following the execution of the SCAN or
MEAS command. Resetting the instrument (RST) or resetting the accessorv (RST
<slot>) also opens all closed channels.

Data Returned
None

Related Commands

OPEN, SCAN, SADV

Commands
2-88


https://www.manualsplus.com/

Examples

CLOSE (cont)

Example: Using CLOSE to Measure the Internal Half Bridge Voltages

This program shows -how the CLOSE command is used in conjunction with low-
level voltmeter commands to measure the internal half bridge voltages to deter-

mine the stability of the 500Q bridge completion resistors. Other commands are

included to show the context in which the CLOSE command is used, and when a
channel is closed relative to the measurement.

10 REAL Half_bridgeup IREAL variables are declared

20 REAL Half_bridgelow

30 OUTPUT 709;“USE 700" tuse the voltmeter in slot 7

40 OUTPUT 709;"CONF DCvV" lconfigures the voltmeter

50 OUTPUT 709;"CLOSE 415,491" Icloses channel corresponding to

60 I the upper bridge leg

70 OUTPUT 709;"TRIG SGL" ttriggers the voltmeter

80 OUTPUT 709;“CHREAD 700" iretrieves reading from voltmeter
90 ENTER 709;Half_bridgeup lenter reading into controller

100 OUTPUT 709;"OPEN 415" lopen previously closed channel

110 QUTPUT 709;"CLOSE 416" Icloses channel corresponding to
120 1the lower bridge leg

130 OUTPUT 709;"TRIG SGL" ltriggers the voltmeter

140 OUTPUT 709;"CHREAD 700" Iretrieves reading from voltmeter
150 ENTER 709;Half_bridgelow lenter reading into controller

160 OUTPUT 709;"OPEN 416,491" lopens closed channels

170 Print Half_bridgeup lupper bridge leg voltage displayed
180 PRINT Hatf_bridgelow I lower bridge leg voltage displayed
190 END

Typical internal bridge voltages for a bridge excitation voltage of 54V are:

2.7051
2.705

Example: Using CLOSE to Measure the Guard Voltage

This program shows how the CLOSE command is used to close the internal
channels necessary for the Guard Voltage diagnostic.

10 REAL Guard_voltage ta REAL variable is declared

20 OUTPUT 709;"USE 700" luse the voltmeter in slot 7

30 OUTPUT 709;"CONF DCV" lconfigures the voltmeter

40 OUTPUT 709;"CLOSE 414,490,491" 1closes guard voltage channel

50 I(FET accessory)

60 OUTPUT 709;“TRIG SGL" ttriggers the voltmeter

70 QUTPUT 709;"CHREAD 700" Iretrieves reading from voltmeter
80 ENTER 709;Guard_voltage

90 PRINT Guard_voltage tguard voltage is displayed

100 QUTPUT 709;"OPEN 414,490,491" 1opens channels 14, 90, and 91
110 END

The guard voltage should be 1/2 the bridge excitation voltage £2%. A typical
reading based on this program is:

2.521222
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CLOSE

Description
Prerequisites
Syntax

Parameters

ch__list

Remarks

Examples

Commands
2-90

o HP-44724A 16-Channel Digital Output

o HP 44725A 16-Channel General Purpose Switch
e HP 44728A 8-Channel Relay Actuator

e HP 44729A 8-Channel Power Controller

Close digital output and actuator channels.

None

CLOSE ¢ _list

( CLOSE H ch_nst'|——>
rr_25

Address of channel list. See Glossary. Channel number range = ES00 - ES15 (HP
44724A and HP 44725A) or ESO0 - ESO7 (HP 44728A and HP 44729A).

Channels Not Addressed by CLOSE

All channels not addressed by CLOSE remain in previous state. Channels are ‘
closed in the order given in ch__list. CLOSE waits for each channel closure to

complete before advancing to the next channel in the ¢/ /ist.

Data Returned

None

Related Commands

CHWRITE, WRITE, OPEN
Example: Using CLOSE to Close Digital Output Channels

This program line uses the CLOSE command to close channel 0 and channels 3
through 6 of a digital output in slot 4 of mainframe.

160 OUTPUT 709;"CLOSE 400,403-406"
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CLOSE

e HP-44730A 4-Channel Track/Hold with Signal Conditioning
o HP 44732A 4-Bridge 120 Ohm Strain Gage FET Multiplexer
o HP 44733A 4-Bridge 350 Ohm Strain Gage FET Multiplexer

Description Close a single channel or a list of channels. CLOSE is a low-level command in-
tended for individual switch control in special signal-routing applications.

CAUTION

CLOSI does not close channels in a break-before-make fashion. Therefore, the
command can and will cause damage (o an HP 447304, HP 447324, or HP
447334 and to the external system if CLOSLE is used to force one channel open by
closing another channel.

Before a channel is closed with the CLOSIE command, use the OPIEN command (o
open the chammel which is currently closed. This prevents any (wo channels from
being closed at the same time and reduces the risk of damaging your equipment.

NOTE

Using CLOSI is not the easiest way to do routine measirements since the isolation
relays are not automatically configured for the measurement.

PrereQUiSiteS Mainframe firmware revision 3.5 or greater is required to use CLOSE with an

HP 44730A, HP 44732A, or HP 44733A accessory. The system must not be scan-
ning with the HP 44702A/B voltmeter when CLOSE is executed.

Syntax CLOSE cx_iis

(CLOSE H ch_list |——>
rr_25

Parameters

ch__list  Address of channel list. See Glossary.

CC Range Definitions
0-3 User Inputs
4 - 7 Excitation Voltages
90 Isolation Relay
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CLOSE (cont)

Remarks

Examples

Commands
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Ribbon Cable Operation ‘

CLOSE (and CLOSE? and OPEN) can be used with an HP 44730A, HP 44732A,
or HP 44733A even if the ribbon cable is connected between the accessory and
an HP 44702A/B voltmeter.

Controlling Accessory Channels

Channels are closed in the order listed in the c¢h__list parameter, but are NOT
closed in break-before-make (BBM) fashion. Only one channel per accessory can
be closed at a time. Closing a second channel in an accessory opens any
previously closed channel (however, see CAUTION). All channels (and isolation
relays) are opened at power-on or following a reset. CLOSE waits for each
channel closure to complete before advancing to the next channel in the channel
list.

Channel Closure Conditions

HP 44730A, HP 44732A, or HP 44733A channels closed by the CLOSE command
remain closed until one of the following conditions occurs:

® Channels are opened with an OPEN command. “
® A RST or RST [s/lof] command is executed.

® QOvervoltage on backplane (Isolation Relays).

Controlling Isolation Relays

The HP 44730A, HP 44732A, and HP 44733 A accessories contain isolation relays .
which allow the accessory to be isolated from the mainframe backplane.

Isolation relays can be used to reduce leakage current on the backplane for criti-

cal measurements or when the backplane is used for voltages greater than FET
multiplexer specifications. The isolation relays will open automatically if an

overvoltage situation occurs.

Channel ES90 controls the isolation relays for the HP 44730A. HP 44732A. and
HP 44733A accessories. For normal operation, the isolation relays must be closed
to enable the accessory to be used for measurements via the backplane,

Data Returned

None

Related Commands

CLOSE?, MEAS, OPEN, SCAN
Example: Voltage Measurements Using CLOSE

This program uses an HP 44701 A voltmeter to measure the +4.6 V source voltage

for channel 500 of an HP 44730A, HP 44732A, or HP 44733A via the mainframe
backplane. The CLOSE command is used to close the channel and the isolation

relay. For this program, the EXC and EXC SENSE terminals must be connected. ‘
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CLOSE (cont)

NOTE

Although this measurement is via the backplane, since CLOSIE and OPIEN are
used, the measurement can still be made even if the ribbon cable is connected be-
tween an HP 447304, HP 447324, or HP 447334 and an HP 447024 /B.

10
20
30
40
50
60
70
80
90

OUTPUT 709;"USE 100"

OUTPUT 709;"CLOSE 504,590
OUTPUT 709;"CONF DCV"

OUTPUT 709;"TRIG SGLY

OUTPUT 709;"CHREAD 100"

ENTER 709;A

PRINT “Ch 500 source =;A;"Volts"
OUTPUT 709;"OPEN 504,590

END

A typical return follows.

Ch 500 source = 4.62116 Volts

'Use 44701A vm in stot 100
IClose ch 500, iso relay
!Set DC volts measurement
ITrigger voltmeter

IRead ch 500 exc voltage
lEnter ch 500 exc voltage
IDisplay ch 500 exc voltage
10pen ch 500, iso relay

Commands
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CLOSE?

o HP 44705A
e HP 44705H
o HP 44706A
o HP 44708A
e HP 44708H

o HP 44709A
o HP 44710A

e HP 44711A
o HP 44712A
e HP 44713A

20-Channel Relay Multiplexer
20-Channel High-Voltage Relay Multiplexer ‘
60-Channel Relay Multiplexer

20-Channel Relay Multiplexer/TC .

20-Channel High-Voltage Relay Multiplexer/TC

20-Channel FET Multiplexer
20-Channel FET Multiplexer/TC

24-Channel High-Speed FET Multiplexer
48-Channel High-Speed FET Mulitiplexer
24-Channel High-Speed FET Multiplexer/TC

Descrlptlon Query multiplexer channels, CLOSE? determines state of multiplexer channels.
Command returns a number which shows if a channel is open or closed and to
which bus the channel is connected.

Prerequisites None

Syntax CLOSE? ci_list [INTO namel or [fmi]

(CLOSE’?)——[ch_l ist INTO narme

Parameters

fmt

ch__list  Address of channel list. See Glossary.

HP 44705A/HP 44705H/HP 44709A (20-Channel Multiplexers)

CC Range

90
91
92
93
94

Definitions

Bank A Switches

Bank B Switches

Isolation Relays (HP 44709A only)
Sense Bus Tree Switch (BANK A)
Sense Bus Tree Switch (BANK B)
Source Bus Tree Switch (BANK A)
Source Bus Tree Switch (BANK B)

HP 44706A (60-Channel Multiplexer)

C€C Range

0 - 59
91

Commands
2-94

Definitions

Bank Switches/Source Bus Tree Switch
Source Bus Tree Switch
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CLOSE? (cont)

HP 44708A/HP 44708H/HP 44710A (20-Channel Multiplexers/TC)

CC Range Definitions

0 -9 Bank A Switches

10 - 19 Bank B Switches
90 Isolation Retays (HP 44710A only)
21 Sense Bus Tree Switch (bank switches)
92 Sense Bus Tree Switch (thermistor)
93 Source Bus Tree Switch (thermistor)
94 Source Bus Tree Switch (bank switches)

HP 44711A/HP 44713A (24-Channel Multiplexers)

CC Range Pefinitions

0o -1 BANK A Switches

12 - 23 BANK B Switches
90 Isolation Relays
21 Source Bus Tree Switch (Bank A or Bank B)
92 Sense Bus Tree Switch (Bank A or Bank B)
93 2-Wire Ohms Configuration
94 4-Wire Ohms Configuration

HP 44712A (48-Channel Multiplexer)

CC Range Definitions
0 - 47 Bank Switches
90 Isolation Retlays
91 Source Bus Tree Switch
92 Sense Bus Tree Switch
93 2-wire ohms configuration

INTO name  See Glossary.
fmi  See Glossary. Default format is IASC.

Remarks potential HP 38524a/Controller Deadlock

With INBUF OFF, the controller and the HP 3852A mayv deadlock if multiple
commands (or terminators) are sent in a single command line and a command
generates enough data to fill the output buffer (CLOSE? can fill the output
buffer). The best way to avoid potential deadlock is to send a single command
per command line and to read the results as soon as possible after a data-
generating command is sent.

FET Multiplexer Channel Considerations

When CLOSE? is used with FET multiplexers, the state of the Isolation Relavs
(channel 90) is ignored.

Commands
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CLOSE? (cont)

Data Returned

CLOSE?.rcturns a 10-bit integer indicating the present state of the multiplexer ‘
channels, as shown.

20-Channel/24-Channel/48-Channel Multiplexers

Data Channel
Returned State
0 Channet Open
1 Channel Closed
2 Channel Closed - connected to Sense Bus
3 Channel Closed - connected to Source Bus
4 Channel Closed - connected to Both Buses

60-Channel Relay Multiplexer Accessories

Data Channel
Returned State
0 Channel Open
1 Channel Closed (Valid only for Source Bus
tree switch - Channel 91)
2 Channel Closed - connected to Sense Bus
4 Channel Closed - connected to Sense Bus

and Source Bus

Related Commands

CLOSE, OPEN
Examples Eexample: Reading Channel State

This program uses the CLOSE? command to read the state of channels 0
through 4 of a 20-channel multiplexer in slot 2 of the mainframe.

10 OUTPUT 709;"RST 200" IReset multiplexer in slot 2

20 INTEGER State(0:4) ICreate INTEGER array State

30 OUTPUT 709;"CLOSE 203,291" IClose ch 3 and Sense Bus tree sw (ch 91)
40 OUTPUT 709;"CLOSE? 200-204" lQuery channels 0 through 4

50 ENTER 709;State(*) lEnter results into State

60 PRINT State(*) IDisplay results

70 QUTPUT 709;“OPEN 203,291% t0Open channels

80 END

Typical output (channel 3 closed - connected to Sense Bus)

Commands
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CLOSE?

Description
Prerequisites
Syntax

Parameters

ch_list

INTO name

fmt

Remarks

- o-HP 44724A 16-Channel Digital Output

e HP 44725A 16-Channel General Purpose Switch
e HP 44728A 8-Channel Relay Actuator
o HP 44729A 8-Channel Power Controller.

Returns state (open/closed) of each channel specified by ¢/ Iist.
None

CLOSE? ch__list INTO name] or [fmt]

(CLOSE’?)——-';_I ist

INTO name

fmt

Address of channel list, See Glossary. Channel number range = ES00 - ESI5 (HP
44724 A and HP 44725A) or ES00 - ES07 (HP 44728A and HP 44729A).

See Glossary.

See Glossary. Default format is 1ASC.

Potential Deadlock Problem

With INBUF OFF, the controller and the HP 3852A may deadlock if multiple
commands (or terminators) are sent in a single command and a command
generates enough data to fill the output buffer (CLOSE? can fill the output
buffer). One way to avoid potential deadlock is to send a single command per
command line and to read the results as soon as possible after a data-generating
command is sent.

Data Returned

CLOSE? returns a 16-bit integer indicating the state (open/closed) of the channel,
where 0 = channel open and | = channel closed.

Related Commands

READ, CLOSE, OPEN

Commands
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CLOSE? (cont)

Examples

Commands
2-98

Example: Using CLOSE? to Query Digital Output Channels

The following program uses CLOSE? to query all channels of an HP 44724A
16-Channel Digital -Output in slot 2 of mainframe.

10 INTEGER State(0:15) 'Declare INTEGER array
20 QUTPUT 709;"CLOSE? 200-215" fQuery all channels

30 ENTER 709;State(*) fReturn channel states
40 PRINT "Channel states = ";State(*) IDisplay states

50 END

A typical return for a 16-channel digital output with channels 2, 5, and 13 closed
follows. The first number in the string = channel 0 state and the last number =
channel 15 state.

Channet States =001 00100000001 08¢0
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CLOSE?

Description

Prerequisites

Syntax

Parameters

ch__list

INTO name
fmt

Remarks

» HP 44730A 4-Channel Track/Hold with Signal Conditioning
* HP 44732A 4-Bridge 120 Ohm Strain Gage FET Multiplexer
e HP 44732A 4-Bridge 350 Ohm Strain Gage FET Multiplexer

Query HP 44730A, HP 44732A, or HP 44733A channel state. CLOSE? returns a
number which shows if a channel (or isolation relay) is open or closed and if the
channel is connected to the sense bus.

Mainframe firmware revision 3.5 or greater is required to use CLOSE? with an

HP 44730A, HP 44732A, or HP 44733A accessory. The system must not be scan-
ning with an HP 44702A/B voltmeter when CLOSE? is executed.

CLOSE? cii_list [INTO name] or {fmi]

GLOSEH\_] ist INTO name

fmt

Address of channel list. See Glossary.

CC Range Definitions
0 -3 User Inputs
4 - 7 Excitation Voltages
90 Isolation Relay

See Glossary.
See Glossary. Default format for CLOSE? is IASC.

Ribbon Cable Operation

CLOSE? (and CLOSE and OPEN) can be used with an HP 44730A. HP 44732A,
or HP 44733A even if the ribbon cable is connected between the accessory and
an HP 44702A/B voltmeter.

Potential HP 3852A/Controller Deadlock

With INBUF OFF, the controller and the HP 3852A may deadlock if multiple
commands (or terminators) are sent in a single command line and a command
generates enough data to fill the output buffer (CLOSE? can fill the output
buffer). The best way to avoid potential deadlock is to send a single command
per command line and to read the results as soon as possible after a data-
generating command is sent.

Commands
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CLOSE? (cont)

Data Returned ‘

CLOSE? returns an integer indicating the present state of the accessory channels,

as shown.
Data Channel Channel
Returned State Range
0 Channel Open ESO00 - ESO7
1 Channel Closed (Isolation Relay) ES90 only
2 Channel Closed (connected to Sense Bus) ES00 - ESO7

Related Commands

CLOSI, OPEN
Examples Example: Reading Channel State

This program uses CLOSE? to read the state of channel 500 of an HP 44730A,
HP 44732A, or HP 44733A. Note that although this measurement is via the
backplane, since CLOSE, OPEN, and CLOSE? are used, the measurement can still
be made even if the ribbon cable is connected between an HP 44730A. HP
44732A, or HP 44733A and an HP 44702A/B.

10 OUTPUT 709;"CLOSE 500,590" 1Close ch 500 and isolation relay

20 QUTPUT 709;"CLOSE? 500" 1Query ch 500 state

30 ENTER 709;A tEnter ch 500 state

40 PRINT A IDisplay ch 500 state ‘
50 OUTPUT 709;“OPEN 500,590" 'Open ch 500 and isolation relay

60 END

Since channel 500 is closed and connected to the sense bus, a typical return is:

Commands
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CLR

Description
Prerequisites
Syntax

Parameters
Remarks

o Mainframe -

Clear the HP 3852A.

None

CLR

None

The CLR command clears the HP 3852A. Sending CLR is equivalent to pressing
the front panel CLEAR key or sending the HP-1B DCL (device clear) or SDC
(selected device clear) command. CLR sets the following conditions:

NOTE

CLR will not be recognized until all previously entered commands have heen ex-
ecuted. However, pressing the front panel CLIEAR key or sending the HP-1B
DCL or SDC commands will abort any currently executing commands or sih-
routines.

® Clears partially entered commands (HP-1B and tront panel).

¢ Disables event interrupt recognition (DISABLE INTR SYS), limit interrupts
(DISABLE LMT), and alarm interrupts (DISABLE ALRM). Accessory interrupts
and channel logging remain enabled (if previously enabled).

¢ Sets RQS ON and RQS NONE (masks all bits in the HP 3852A status register).

® Clears the service request bit (bit 6) in the status register, the SRQ annunciator
in the display, and the HP-IB SRQ line.

¢ (Clears the HP-IB input and output buffers.
e If display enabled, displays READY on front panel.

¢ Attempts to minimize other state changes (relay settings, output states.
memory values, etc.)

Commands
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CLR (cont)
Data Returned

None

Related Commands

RST, CLROUT, DISABLE, RQS, STEP, PAUSE

Examples
OUTPUT 709;"CLR" !Clears HP 3852A at address 9 when command executes.
CLEAR 7 Ilmmediately clears all devices (DCL) on bus (select code 7).
CLEAR 709 'Immediately clears device (SDC) at address 9 (select code 7).
Commands
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CLROUT

Description
Prerequisites
Syntax

Parameters
Remarks

¢ Mainframe

Clear 1P-1B output buffer.

None

CLROUT

CLROUT

RR_28

None

Using INBUF and OUTBUF with CLROUT

With OUTBUF OFF, it is usually not necessary to clear the output buffer, since
new data will overwrite existing data in the buffer.

With INBUF ON, commands following the CLROUT command may be accep-
ted and stored before CLROUT is executed. If the commands return data. the
data returned may be the old data, the new data, or a combination of the two.
See the Example "Clearing the Qutput Buffer” for details.

CLROUT Clears the DAV Bit in the Status Register

When executed, the CLROUT command will clear the DAYV bit (bit 0) in the HP
3852 A status register.

Data Returned
None

Related Commands

OUTBUF, INBUF, CLR

Commands
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CLROUT (cont)

Examples Example: Clearing the Output Buffer .

As noted in Remarks, when using CLROUT with commands which return data,
it is possible to receive old data, new data, or a combination. Two programs fol-
low. The first program shows one way this can happen. while the second
program shows a way to eliminate the possibility of incorrect data returns.

This Program May Return Incorrect Data

This program will return the results from channel 0 in slot 0 or channel 0 in slot
I (or a mixture of both), depending on how quickly the controller gets to the
ENTER statement vs. how quickly the HP 3852A gets to the CHREAD 100
statement. (This problem can occur even if CLROUT is not used).

10 OUTPUT 709;"RST" IReset the HP 3852A

20 OUTPUT 709;"INBUF ON" 1Set input buffer ON

30 OUTPUT 709;"CHREAD Q% tRead channel 0 in slot O
40 OUTPUT 709;"CLROUT" IClear output buffer

50 OUTPUT 709;"CHREAD 100" 'Read channel 0 in slot 1
60 ENTER 709;A IRead results

70 PRINT A !Display results

80 END

This Program Eliminates Incorrect Data Returns

To eliminate the possibility of incorrect data returns, the following program is
better than the previous program. In this program the output buffer is cleared
with the CLROUT command as before. However, the Wait for Ready state-
ments in lines 30 and 40 halt the program until the buffer is clear. This ensures
that the data in the output buffer is from CHREAD 100, not from CHREAD 0
(or a combination of data).

10 OUTPUT 709;“RST" !'Reset the HP 3852A
20 OQUTPUT 709;"INBUF ON" 'Set input buffer ON
30 OUTPUT 709;"CHREAD 0" IRead channel 0 in slot 0
40 OUTPUT 709;"“CLROUT® IClear output buffer

50 WHILE NOT BIT (SPOLL (709),4)) IWait for ready
60 END WHILE

70 OUTPUT 709;"CHREAD 100" !Read channel 0 in slot 1
80 ENTER 709;A tEnter channel 0 read

90 PRINT A IDispltay channel 0 read
100 END

Commands
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CLWRITE

Description
Prerequisites

Syntax

Parameters

ribbon__bus

ch__list

* HP 44702A/B High-Speed Voltmeter (Scanner Mode only
& TERM RIBBON)
Sets channel and range lists to be scanned and used by the voltmeter.

The voltmeter must be set to Scanner Mode (SCANMODE ON). TERM
RIBBON and SCTRIG HOLD must also be set.

CLWRITE [ribbon__bus] ch_list [IRANGE range__lis/] [USE ch]

(CLWRITE ribbon_bus ch_list

RANGE range_1list 1j USE ch j—v

Specifies dedicated interface cable connections: SENSE (default), COM, or SEP.

ribbon_bus Description

SENSE Sets the interface cable for voltmeter SENSE bus
only. Voltmeter current source is disconnected.
Used for DC voltage measurements only.

COM Both the voltmeter SENSE bus and the current source
bus are connected in the multiplexer accessory.
Used for 2-wire ohms measurements only.

SEP Both the voltmeter SENSE bus and the current bus
are available to the user. The voltage SENSE
connects to Bank A and the current source connects
to Bank B. Specify only the Bank A channels in the
ch_list, since respective channels in Bank B
Wwill close automatically. Used for 4-wire ohms
measurements only.

Address of channel list. See Glossary. All channels in the ¢A__/ist must be con-
nected by ribbon cable to the HP 44702A/B High-Speed Voltmeter. Channel
number ranges follow. Note that for measurements over the ribbon cable:
NRDGS x (# of channels - 1) must be < 4095.
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CLWRITE (cont)

RANGE range__list

USE c¢h

Remarks

Commands
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NOTE

The 20-channcl and 60-channel multiplexers cannot be used with the dedicated in-
terface (ribbon) cable.

Accessory Type Range Description
24-Channel Multiplexers ESO0 - ES11 A Bank
ES12 - ES23 B Bank

48-Channel Multiplexers ESO0 - ES47 Channels

List of voltmeter ranges that correspond to the channels to be scanned. Entries
in range__list apply to corresponding entries in ¢/1__/ist. One range can be used
tor the entire ¢/1_list or separate ranges can be used for the corresponding
channels and/or channel sequences.

The value(s) you specity for range__list should be the maximum signal amplitude
expected on each channel (for voltage measurements) or the maximum resistance
expected on each channel (for resistance measurements). The voltmeter then
selects the correct range.

To select autorange for a channel and/or channel sequence, specitfy AUTO or 0
for range_{list. In autorange mode, the voltmeter samples the input signal and
selects the appropriate range before each measurement. Default setting = AUTQO.

Voltmeter slot number. See Glossary.

RANGE vs. CLWRITE Commands

If RANGE range__list is not specified in CLWRITE. autorange is used for all
channels specified by CLWRITE.

If the RANGE command is executed after CLWRITE, the range set by the
RANGE command is used tor all channels specified bv CLWRITE and the range

values which were specified are cancelled.

Channel List vs. Range List

Each item in the range__list is associated with a corresponding channel or chan-
nel sequence (ch__list). If the number of items in the range list is less than the
number of channels or channel sequences, the default range (autorange) is used
for the remaining channels. If the number of items in the range list is greater
than the number of channels or channel sequences, ERROR 21 - TOO MANY
ARGUMENTS is generated. For example, OUTPUT 709"CLWRITE
500-519,RANGE 2,10" generates ERROR 21 - TOO MANY ARGUMENTS since
there are two range list entries (2 and 10) specified, but onlv one channel list se-
quence (500-519) specified.
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Examples

CLWRITE’ (¢ont)

Channel List Greater Than 10 Items

If a channel list greater than 10 items is desired when using the CLWRITE com-
mand. use an Integer array to store the channel numbers and then specify the ar-
ray name for the ¢/ list parameter. When the array is declared, a valid channel
address must be in each element of the array. There can be no empty or "extra"
array clements.

Using multiple CLWRITE commands to specify a continous channel list will
result in the previous channel list being overwritten in the voltmeter’s scan RAM,
Thus, the channel list in the RAM at the time of the measurement would be the
channcls specified by the last CLWRITE command.

Data Relurned

None

Related Commands

RANGE, SCANMODE, USE
Example: Setting the Scan List and Voltmeter Range with CLWRITE

This program takes 100 DC voltage measurements and stores them in a PACKED
array in the mainframe. The CLWRITE command specifties the channel list, and
voltmeter range to be used for each channel. Other commands are included to
show the context in which the CLWRITE command is often used.

10 OUTPUT 709;"RST" IReset HP 3852A and HP 44702A/8B
20 OUTPUT 709;"USE 500" lUse voltmeter in slot 5
30 OUTPUT 709;"PACKED PACKRDGS(199)" IDeclare array of 200 bytes
40 1(100 readings: 2 bytes/reading)
50 OUTPUT 709;"SCANMODE ON® 1Set scanner mode
60 OUTPUT 709;'"CONF DCV" IConfigure for DC voltage
70 OUTPUT 709;"CLWRITE 400-409, RANGE 8" 1Set scan list and range
80 OUTPUT 709;"PRESCAN 10" 'Make 10 passes through scan
Q0 tlist before stop trigger is
100 tacknowledged
110 OUTPUT 709;"ASCAN ON" tTurn autoscan on (only one
120 ltrigger is required
130 Ito make 10 passes through
140 Ithe scan list)
150 OUTPUT 709;"ARMODE BEFORE" lAutorange before measure
160 ltrigger is received
170 OUTPUT 709;"SCTRIG EXTO" ITrigger the vm externally
180 QUTPUT 709;"XRDGS 500, INTO PACKRDGS" 'Transfer readings to mainframe
190 Iwhen scan sequence completes
200 END
Commands
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CNTSET

o HP 44715A 5-Channel Counter/Totalizer .

Descrlptlon Presets counter channel to begin counting from a specified number of counts or
to rollover after a specified number of counts.

PrereqUiSites Specilied channel must be set to the TOTAL function.

Syntax CNTSET [number} [USE ci]

( CNTSET )—Iﬁl number USE ch l

rr_30

Parameters

number Number of counts at which channel starts counting OR number of counts
required to cause counter rollover. Count range = 0 to 4294967296 and inumber
range = -2147483648 to 2147483647. The power-on and default mimber = 0.

Preset Counter:

number = counts (counts <2147483648)
number = counts - 4294967296 (counts >=2147483648)

Rollover After Counts:

number = -counts (counts <2147483648)
number = 4294967296 - counts (counts >=2147483648)

USE ¢/t Specifies channel to count. Channel range = ES00 through ES04.

Remarks cNTSET Reset and Triggering

CNTSET applies only to the TOTAL function and should be programmed after
the FUNC TOTAL command. Unless the channel is set for internal triggering
(with a TRIG AUTO command), a trigger is required at'ter the CNTSET com-
mand to start totalizing. The CNTSET value is set only once so that if the total-
ize is aborted and then restarted, the count will begin at 0.

Data Returned
None

Related Commands

FUNC, TOTAL, TRIG, CHREAD, CHREADZ, XRDGS

Commands
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CNTSET (cont)

T -Examples Example:-Preset/Rollover-Channel (Counts <2147483648)

‘ For this example, let counts = 1000. In line 10, numbcer = counts = 1000 presets
the counter to start counting at 1000 counts. In line 20, mumber = -1000 causes
the counter to rollover after 1000 counts.

10 OUTPUT 709;"CNTSET 1000" 1Start count at 1000 counts
20 OUTPUT 709;"CNTSET -1000% tRollover after 1000 counts

Example: Preset/Rollover Channel (Counts >= 2147483648)

For this example, let counts = 3 000 000 000 (which is > 2147483648). Then, in
line 30 runnber = counts - 4294967296 = -1294967296 presets the counter to start
counting at 3 000 000 000 counts. In line 40, number = 4294967296 - counts =
1294907296 causes the counter to rollover after 3 000 000 000 counts,

30 OUTPUT 709;"CNTSET -1294967296" 1Start count at 3000000000 counts
40 OUTPUT 709;"CNTSET 1294967296" 'Rollover after 3000000000 counts

Commands
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CNTSET

Description

Prerequisites
Syntax

Parameters

number

USE c¢h

Remarks

Commands
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o HP 44721A 16-Channel Digital Input
e HP 44722A 8-Channel Digital Input .

Presets digital input channel to begin counting from a specitied number of
counts or to rollover after a specified number of counts.

None

CNTSET [11umber] [USE c¢]

( CNTSET number IJ—£—|USE ch j'—»

rr_30

Number of counts at which channel starts counting OR number of counts
required to cause counter rollover. Count range = 0 to 4294967296 and number
range = -2147483648 to 2147483647. The power-on and default numher = 0.

Preset Counter:

number = counts (counts <2147483648) ‘

number = counts - 4294967296 (counts >=2147483648)

Rollover After Counts:

number = -counts (counts <2147483648)
4294967296 - counts (counts >=2147483648)

number

Specifies channel to count. Channel range = ES00 - ES15 (HP 44721A) or ESOO -
ESO7 (1P 44722A).

Data Returned
None

Related Commands

EDGE
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Examples

CNTSET (cont)

--Example: Preset/Rollover Channel (Counts <2147483648)

For this example, let counts = 1000. In line 10, number = counts = 1000 presets
the channel to start counting at 1000 counts. In line 20, smirmber = -1000 causes
the channel counter to rollover after 1000 counts.

10 QUTPUT 709;"“CNTSET 1000" I1Start count at 1000 counts
20 OUTPUT 709;"CNTSET -1000v i1Rotlover after 1000 counts

Example: Preset/Rollover Channel (Counts >= 2147483648)

For this example, let counts = 3 000 000 000 (which is > 2147483648). Then, in
line 30 iumher = counts - 4294967296 = -1294967296 presets the channel to start
counting at 3 000 000 000 counts. In line 40, mumber = 4294967296 - counts =
1294967296 causes the channel counter to rollover after 3 000 000 000 counts.

30 QUTPUT 709;"CNTSET -1294967296" IStart count at 3000000000 counts
40 OUTPUT 709;"CNTSET 1294967296" IRollover after 3000000000 counts

Commands
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COMPEN

o Mainframe ’

Descrlptlon Post process temperature and strain conversion. COMPEN enables you to
measure the electrical parameters (i.e. resistance, voltage) of a thermistor, ther-
mocouple, or strain gage, and later convert those parameters to corresponding
temperatures or strain.

PrereqUiSiteS Requires firmware revision 3.5 or greater.
Syntax COMPEN /hiermistor or RTD ohms_array [GAIN corr] [INTO name} or [fnu]

COMPEN thermocouple volts_array REF reft__array [GAIN corr] [INTO
name) or [fmf]

COMPEN sirain__function bridge __volts STRVEX ex__array REF ref __buf
[GF factor] INU ratio} [GAIN corr] [INTO name] or [fmi]

ohms_array }—ID‘ GAIN corr . INTO name l
fmt

m’

thermistor

(COMPEN

(COMPEN thermocouple voltis_array REF refti_array GAIN corr INTO name

(COMPEN strain_function *—D{ br‘idge_vo]til—-| STRVEX ex_ar*r‘ayJ—" REF ref_buf }——}

GF factor 1 J NU ratio j—I—‘ GAIN corr 1 J INTO name

fmt
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Parameters

thermistor or
RTD

ohms__array

GAIN corr

thermocouple

volts_array

REF reft__array

GAIN corr

strain__function

COMPEN (cont)

Thermistor or RTD whose resistance is converted to temperature. Thermistors
and RTDs supported by this command include:

THM2252 .
THM5K
THM10K
RTD8S
RTD92

Real, Integer, or Packed array containing the resistance measurements of the
thermistor or RTD used.

Real or Integer array or a number containing values by which the readings in
ohms__array are divided. It a number is specified, the value is divided into each
of the readings in ohms__array. If an array is specified, there is a 1-for-1 cor-
respondence between the correction array and ofims__array. If necessary, the
correction array will wraparound and the correction factors will be used again.

Thermocouple whose voltage is converted to temperature. Thermocouples sup-
ported by this command include:

TEMPB (B type thermocouple)
TEMPE (E type thermocouple)
TEMPJ (J type thermocouple)
TEMPK (K type thermocouple)
TEMPN14 (N14 type thermocouple)
TEMPN28 (N28 type thermocouple)
TEMPR (R type thermocouple)
TEMPS (S type thermocouple)
TEMPT (T type thermocouple)

Real. Integer, or Packed array containing the voltage measurements of the ther-
mocouple used.

Real or Integer array or a number containing the measurement(s) ot the isother-
mal block (REFT). If a number is specified, the single reference is used for all
voltage measurements in the volts arrav. If an arrav is specified. there is a 1-for-1
correspondence between the reference array and the volts array. It necessarv. the
reference array will wraparound and the references used again.

Real or Integer array or a number containing values by which the readings in
volts_array are divided. If a number is specified, the value is divided into each
of the readings in volts__array. If an array is specified, there is a 1-for-1 cor-
respondence between the correction arrav and volts_array. It necessaryv. the cor-
rection array will wraparound and the correction factors will be used again.

Bridge configuration whose output voltage is converted to strain. The strain
functions which represent these configurations and which are supported bv this
command are:
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COMPEN (cont)

STRQ (1/4 bridge strain)

STRHB (bending 1/2 bridge strain)

STRFB (bending full bridge strain)

STRHP (1/2 bridge Poisson strain)

STRFBP (bending full bridge Poisson strain)
STRFP (full bridge Poisson strain)

bridge _volts Real, Integer, or Packed array containing the bridge output voltage measure-
ments.

STRVYEX ¢x__array Real or Integer array or a number containing the measurement(s) ot the bridge
excitation voltage. If a number is specified, the single excitation voltage is used
for all measurements in the bridge volts array. If an array is specified, there is a
I-for-1 correspondence between the excitation voltages and the bridge volts ar-
ray. I necessary, the excitation voltage arrav will wraparound and the voltages
will be used again.

REF ref  buf Real or Integer array or a number containing the unstrained reference
measurement(s). If a number is specified, the single reference is used for all
measurements in the bridge volts array. If an array is specified, there is a [-for-1
correspondence between the references and the bridge volts array. The reference
array will also wraparound if necessary.

GF factor Real or Integer array or a number containing a gage factor. A single gage tactor
is used for all readings in the bridge volts array, or there is a I-for-1 correspon-
dence depending on whether a number or an array is specified. The gage factor
array will wraparound if necessary. If no gage factor is specified, a default gage
factor of 2.0 is used. Specifying a gage factor with an exponent of -6 will return
the converted readings in microstrain, ‘

NU ratic  Real or Integer array or a number containing a Poisson ratio. A single Poisson
ratio is used for all readings in the bridge volts array, or there is a 1-for-1 cor-
respondence depending on whether a number or an array is specified. The
Poisson ratio array will wraparound if necessary. Note that when STRHP,
STRFBP, or STRFP is specitied, NU ratio is a required parameter ot the
COMPEN command.

GAIN corr Real or Integer array or a number containing values bv which the readings in
bridge volts are divided. If a number is specified, the value is divided into each
of the readings in hridge__volts. If an array is specified, there is a t-tor-1 cor-
respondence between the correction array and bridgce_ volts. It necessary, the
correction array will wraparound and the correction tactors will be used again.

INTO name  Array in which the converted readings are stored.

fmt  See Glossary, The default format for all converted readings is RASC.

Remarks compEN Allows for Faster Temperature and Strain Measurements

When measurements involve a thermistor or an RTD, the readings converted by
COMPEN are resistance (OHM or OHMF) measurements. When measurements
involve a thermocouple or a strain gage, the readings converted bv COMPEN are
voltage (DCV) measurements. Note that these measurements occur much faster
since the conversion to temperature or strain does not occur at the time of the
measurement,

Commands
2-114


https://www.manualsplus.com/

Examples

COMPEN (cont)

Data Returned

Returned to mainframe memory or to the output buffer are the converted tem-
perature or strain measurements.

Related Commands

None
Example 1: Using COMPEN to Convert Thermistor Measurements

The following program makes 30 resistance measurements (3 channels - 10
measurements/channel) with thermistors and uses the COMPEN command to
convert those resistances to corresponding temperatures. Once the readings have
been converted, they are entered into the controller and displayed. This program
assumes the HP 44701 A voltmeter is used.

10 'Reset the HP 3852A and turn off the display to increase
20 lcommand execution speed.
30 !

40 QUTPUT 709;"RST"
50 OUTPUT 709;"DISP OFF"

60 !

70 IDownload the measurement channel list into a mainframe array.
80 !Ten measurements are to be taken on each channel (200, 201,
90 1202) in the list.

100 !

110 OUTPUT 709;"SUB LOADLIST"

120 OUTPUT 709;" INTEGER C,CH_LIST(I9)"

130 OUTPUT 709;" FOR C=0 TO 9"

140 OUTPUT 709;" VWRITE CH_LIST 200, -202"
150 OUTPUT 709;"™ NEXT C"

160 OUTPUT 709;"SUBEND"

170 OUTPUT 709;"CALL LOADLIST™

180 !

190 'Perform the measurements using the desired thermistor or RTD.
200 !Connect the thermistor or RTD in a 4-wire configuration and
210 !specify a 4-wire resistance measurement (OHMF). Store the

220 Ireadings in a packed array for increased measurement speed.
230 !

240 OUTPUT 709;"PACKED OHM RDGS(119)"
250 OUTPUT 709;"CONFMEAS OHMF CH_LIST USE 700 INTO OHM_RDGS(0)"
260 !

270 IConvert the resistance measurements to temperatures once all
280 'measurements have been made.
290 !

300 QUTPUT 709;"REAL COMPRDGS(29)"
310 OUTPUT 709;"COMPEN THM10K OHM RDGS INTO COMPRDGS(O0)"

320 !

330 'Read the converted readings into the output buffer. Enter and
340 tdisplay those readings on the controller.

350 !

360 CUTPUT 709;"VREAD COMPRDGS"
370 REAL Rdgs(0:9,0:2)
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COMPEN (cont)

380 ENTER 709;Rdgs(*)
390 PRINT USING “10(3(MDD.5D,3X),/)";Rdgs(*)
400 END

A typical output based on this program is shown below:

22.69238 24.35352 27.56836
22.69043 24.34668 27.48535
22.68945 24.34082 27.56445
22.68945 24.33496 27.63086

22.68848 24.3291 27.70898
22.6875 24.32324 27.78516
22.6875 24.31738 27.85352
22.6875 24.31152 27.92285

22.68652 24.30469 27.99219
22.68652 24.29688 28.06348

Example 2: Using COMPEN to Convert Thermocouple Measurements

By replacing lines 190 through 310 in the program of Example | with lines 190
through 312 shown below, 30 voltage measurements can be made using a T tvpe
thermocouple and the COMPEN command used to convert the voltages to cor-
responding temperatures. A typical output based on lines 190 through 312 is also
shown below.

190 1Perform the measurements using the desired thermocouple. Measure
200 tthe isothermal block for each channel. Specify a DC voltage

210 tmeasurement and store the readings in a packed array for increased
220 'measurement speed.
230 ¢

240 OUTPUT 709;"PACKED VOLT RGS(119)"

250 OUTPUT 709;"REAL T(2)"

260 OUTPUT 709;"CONFMEAS REFT 200-202 USE 700 INTO T(O)"

270 OUTPUT 709;"CONFMEAS DCV CH_LIST USE 700 INTO VOLT_RGS(O0)"
280 !

290 1Convert the voltage measurements to temperatures once all
300 !measurements have been made.

310 !

311 OUTPUT 709;"REAL COMPRDGS(29)"

312 OUTPUT 709;"COMPEN TEMPT VOLT RGS REF T INTO COMPRDGS(0)"

Converted temperatures based on these program lines are shown below:

28.91992 28.81152 28.04492
28.81445 28.78418 28.01758
28.78906 28.77637 28.00879
28.81055 28.80273 28.03809
28.80664 28.78516 28.02246

28.7998 28.79297 28.02832
28.7998 28.81055 28.02441
28.81055 28.7959 28.03516
28.79883 28.79687 28.02539
28.7959 28.79883 28.00684
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COMPEN (cont)

Example 3: Using COMPEN to Convert Strain Measurements

By replacing lines 190 through 310 in the program of Example | with lines 190
through 319 shown below, 30 voltage measurements can be made with a strain
gage in a 1/4 bridge configuration and the COMPEN command used to convert
the voltages to corresponding strains. A typical output based on lines 190 through
319 is also given below.

190 ‘'rerform the measurements using the desired strain gage bridge
200 lconfiguration. Measure the unstrained reference voltage and
210 tthe bridge excitation voltage. Apply stress to the specimen,
220 Ythen specify a DC voltage measurement (DCV) and measure the
230 !'bridge output voltage. Store the readings in a packed array.
240 !

250 OQUTPUT 709;"“PACKED VOLT_RGS(119)"

260 OUTPUT 709;"“REAL BRG_EXT, STR_REF"

270 OUTPUT 709;"CONF STRUN USE 700"

280 OQUTPUT 709;"MEAS STRUN 200 USE 700 INTO STR_REF"

290 OUTPUT 709;"MEAS STRVEX 200 USE 700 INTO BRG_EXT"

300 OUTPUT 709;"RANGE 0.03"

310 OUTPUT 709;"NPLC O"

311 OUTPUT 709;"AZERO OFF"

312 OUTPUT 709;"WAIT 2%

313 OUTPUT 709;"MEAS DCV CH_LIST USE 700 INTO VOLT_RGS(O)"

314

315 Convert the voltage measurements to strain once all measurements
316 ‘thave been made.

317 1

318 OUTPUT 709;"REAL COMPRDGS(29)"

319 OUTPUT 709;"COMPEN STRQ VOLT_RGS STRVEX BRG_EXT REF STR_REF GF 2E-6
INTO COMPRDGS(O)"

Converted strains based on these program lines are shown below:

347.4035 90.10919 261.624

347.4035 90.10919 261.624

347.4035 90.10919 218.7398
347.4035 90.10919 218.7398
347.4035 90.10919 218.7398
347.4035 132.9824 218.7398
347.4035 90.10919 218.7398
304.5119 47.23967 304.5119
304.5119 90.10919 261.624

347.4035 90.10919 218.7398
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CONF

Description

Prerequisites

Syntax

Parameters
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Junction

o HP 44701A Integrating Voltmeter
« HP 44702A/B High-Speed Voltmeter (Scanner or System Mode)

CONTF configures an HP 44701 A or HP 44702A /B voltmeter for a specified
measurement function and selects preset values for voltmeter operation.

CONF requires mainframe firmware revision 2.0 or greater for use with the
strain functions (STRxx). The system must not be scanning with an HP
44702A/B voltmeter when CONF is executed.

CONF sunction [USE ch)

(CONF function}—4 USE ch 1"

rr_31

HP 44701 A or HP 44702A/B voltmeter measurement function. Unless noted,
function applies to both voltmeters.

function Measurement

ACV AC voltage (HP 44701A only)
pInY DC voltage

OHM 2-wire ohms

OHM10K 2-wire ohms up to 10 kQ (HP 44702A/8 only)
OHM100K 2-wire ohms up to 100 kQ (HP 44702A/B only)
OHM1M 2-wire ohms up to 1 MQ (HP 44702A/8B only)
OHMF 4-wire ohms

OHMF 10K 4-wire ohms up to 10 kQ (HP 44702A/B only)
OHMF 100K 4-wire ohms up to 100 kQ (HP 44702A/B only)
OHM 1M 4-wire ohms up to 1 MQ (HP 44702A/B only®
TEMPtype Thermocouple temperature (include ref temp)

type = B, E, J, K, N14, N28, R, S, and T
REFT Reference temperature (isothermal block)

THMtype Thermistor (2-wire ohms)
type = 2252 (2252