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Herstellerbescheinigung

Hiermit wird bescheinigt, da@ das Gerft/System HP 3245A
in Ubereinstimmung mit den Bestimmungen von Postverfligung 1046/84 funkentstfrt ist.

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

Zusatzinformation fur Me3- und Tastgerite

Werden Meg- und Testgerdte mit ungeschirmten Kabeln und/oder in offenen Megaufbauten
verwendet, so ist vom Betreiber sicherzustellen, daf die Funk-Entstfrbestimmungen unter
Betriebsbedingungen an seiner Grundstlicksgrenze eingehalten werden.

Manufacturer's deciaration

This is to certify that the eguipment HP 3245A

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 Eguipment

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 Hewlett-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 transiated to another language without the prior written consent
of Hewlett-Packard Company.
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CERTIFICATION

PACKARD

Hewlett-Packard Company certifies that this product mef its published specifications at the time of shipment from the factory.
Hewlett-Packard further certifies that its calibration measurements are traceable to the National Institute of Standards and
Technologies, to the extent allowed by the the Institute’s calibration facility, and to the calibration facilities of other
International Standards Organization 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-. Buyer 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 ex-
ecute its programming instructions when properly installed on that instrument. Hewlett-Packard does not war-
rant 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 environmen-
tal specifications 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 PAR-
TICULAR PURPGSE.

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 CON-
SEQUENTIAL 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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Chapter 1
General Information

Manual Contents

The HP 3245A Command Reference Manual contains an alphabetical description
of the HP 3245A Universal Source command set, including HP 3245A commands
and HP-1B commands, and lists error messages which apply to the instrument.
This manual has two chapters. An overview of the chapters follows.

Chapter 1 - General Information

This chapter includes a functional command summary, an alphabetical command
summary, and a list of error messages for the HP? 3243A command set. it also
describes the command reference page format.

Chapter 2 - Commands

This chapter contains an alphabetical description of all HP 3245A commands
and the seven HP-IB commands which apply to the instrument. Each command
entry describes the command, shows syntax and parameters, and provides an ex-
ample program or program segment.

Command Reference Page Description

As shown in Figure 1-1, a command reference page includes the command
keyword, command description, command syntax and parameters, remarks, and
programming example{s). A description of each item follows,

Command Keyword

The command keyword listing shows the command and the associated query
command (if any), such as DUTY/DUTY?. If there are two acceptable spellings
for the keyword, the second spelling s included in parentheses, such as DISP
{DSP), where DSP is the alternate form of DISP.

Command Description

The command description (title) is shown in bold. When the description is for a
command and associated query command, the title refers to both commands.
For example, in the DUTY/DUTY? description, Set/Read Duty Cycle means that
the DUTY command sets the duty cycle, while the DUTY? command reads the
duty cycle.

Syntax

Shows the command keyword and applicable parameter(s) (Some commands have
no parameters.) Parameters are shown in italics with optional parameters
enclosed in square brackets {{[). For example, APPLY WFV pp  amplitide Lar-

ray _name] has required parameter pp__amplifude and optional parameter
array__Hame.

General Information
1-1



General information
1.2

Parameters

Describes parameter cheices and ranges and includes power-on and default value
(if any) for each parameter, The default value is used when a value is not
specified for an optional parameter,

Remarks

Includes special information about the command and shews data returned (if
any) by the guery command., For example, DUTY? is the associated query con-
mand For the DUTY command.,

Examples

The example section shows typical BASIC language programs or statements for
an HP 3245A at address 709, The example program syntax is applicable to HP
9000 Series 200/300 controllers. The name in parentheses (it any) refers to the
file name on the 3.5 inch or 525 inch example program disc.

For example, in the title Example: Setting Duty Cycle (DUTY), the program list-
ing is stored on the Example Programs disc titled "Example Programs - Command
Reference” under file name DUTY. Teo run this program, load the appropriate
disc in your controller, type LOAD "DUTY", and press the RUN key.
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Alphabetical Command Summary

Table 1-1 is an alphabetical listing of HP 3245A and applicable HP-1B commands.
In Table I-1, a2 "Y" in the Menu column means that the command is a Menu
command; a "Y" in the Keys column means that the command may be entered
from the front panel; and 2 "Y" in the Rem column means that the command
may be executed from the front panel when the HP 3245A is in remote.

General information
1-4

Table 1-1, HP 3245A Alphabetical Command Summary

Command Title Memu|Keys [ Rem
-.A.
ABORT Abort Subroutine Y N W
ABORT (IFC) Clear HP-IB Interface (HP-IB) 8l N N
ABS Absolute Value R} N N
ADDR? Same as ADDRESS? N ¥ Y
ADDRESS Set HP-1B Address Y N H}
ADDRESS? Read HP-1B address ¥ ¥ ¥
AND Logical AND N K N
APPLY? Output Function Query Y N Y
APPLY ACH Apply Current Sine Wave ¥ ¥ N
APPLY ALV Apply Voltage Sine Wave ¥ Y N
APPLY DCI Apply DC Current ¥ Y N
APPLY DCMEMI Apply Triggered DCI y Y N
APPLY DCMEMY Appily Triggered DOV ¥ Y N
AFPLY DCVY Apply DC Voltage ¥ Y N
APPLY RPE Apply Current Ramp Wave Y Y i
APPLY RPV Apply Voltage Ramp Wave ¥ ¥ N
APPLY $¢1 Apply Current Square Wave ¥ Y §
APPLY sav Apply Voltage Square Wave ¥ Y N
APPLY WF!I Apply Current Arbitrary Wave Y Y N
APPLY WFV Apply Voltage Arbitrary Wave Y Y N
ARANGE Set Autorange Y Y N
ARANGE? Read Autorange Y N Y
ATH Arctangent H]
_.B.

BEEP Beep Y N ¥
BINAND Binary AND N N N
BINCHP Binary Complement N N M
BINEOR Binary Exciusive-OR Hl N N
BINICR Binary Inclusive-OR N N M
BIT Read Bit value N N B
BLOCKOUT Btock Output Mode Y N N




Table 1-1. HP 3245A Command Summary {cont’d)}

Command Title MenuiKeysRem
...C‘.‘
CAL Channel Calibration ¥ N N
CALEN? Read CAL Jumper Setting Y M Y
CALL Call Subroutine Y [} ¥
CALNUM? Calibration Number Guery Y M ¥
CALSTR Store Calibration Data N M W
CALSTR? Read Calibration Data Y N Y
CAT Catalog Y N Y
CLEAR #p-18 Device Clear (HP-IB) K N N
CLR Device Clear Y Y H
CLRCUT Clear Cutput Buffer Y N N
COMPRESS Compress Subroutine Y N N
CONT Continue Subroutine Y N N
£os Cosine i N N
CRESEY Channel Reset Y N N
CTYPE Channel Type Query N N N
CTYPE? Channel Type Query Y N Y
-..D...
DCOFF Set DC Offset Voltage Y Y N
DCOFF? Read DL Qffset Voltage Y Y Y
DCRES Set DC Resciution Y Y N
DCRES? Read DL Resolution Y Y ¥
DEFKEY befine Key [ Y H
DEFKEY? Read befined Key N Y ¥
DELAY Set Output Delay Y Y N
DELAY? Read Qutput Delay Y Y Y
DELSUB pelete Subroutine Y N N
DEMOC Demonstration Waveforms Y N ]
DIM Dimension REAL array N Y 1Y
Disgp Enable Front Panel Display N K ]
DIsp? Read Front Panel Display H K N
DIV Bivision N N N
DRIVEYSO Set Trigger Bus 0 Source Y Y N
DRIVETBO? Read Trigger Bus 0 Source Y Y ¥
DRIVETSI Set Trigger Bus 1 Source Y Y N
BRIVETB1? Read Trigger Bus 1 Source Y Y Y
DSP Same as DISP L] N N
DTEST bata Test Y N N
DTST Same as DYEST Y N N
ouTY Set Duty Cyctle ¥ Y N
puTY? Read Duty Cycle Y Y Y

General Iinformation
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Table 1-1. HP 3245A Command Summary (coni’d)

Command Title Menu]Keys|Rem
..E.
ECHO Echo N N N
END End N N K
END IF End of IF...END IF Loop N ] W
END WHILE End of WHILE..END WHILE Loop N N N
ERR? Error Query N N N
ERRSTR? Error String Query Y Y Y
EXOR Exclusive-OR N | N
EXP Exponent [ N N
..F...
FASTAMP Fast Ampl/Offset Changes Y N N
FASTFREQ Fast frequency Changes ¥ N B
FETCH Fetch Value N N N
FILL Fitl Array N N N
FILLAC Fill Array W/Sine Wave N H N
FILLBIN Fill Array W/Binary N N N
FILLRP Fill Array W/Ramp Wave Y N N
FILEWE Fili Array H/Arb Wave | M N
FOR..NEXY For-Next Loop [ N N
FREQ Set Output Frequency Y ¥ N
FREQ? Read Qutput fFrequency Y Y Y
FTESY Fixtured Self-Test Y N N
FTST Same as FTEST Y N N
._ﬁ..
HELP HELP Function Y ¥ Y
...;._
187 Model Number Query Y N Y
1DN? Identity Query Y N Y
EF..END IF 1f-£nd If Branching M N N
IMP Set Output Impedance Y Y L
1MP? Read Output Impedance Y Y Y
INBUF Enable/Disable Input Buffer ¥ N N
INTEGER Dim INTEGER Array/Variable N N

General Information
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Table 1-1. HP 3245A Command Summary (cont’d)

Command Title Menu|Keys|Rem
-.L-.
LCL Same as LOCAL N N N
LET LEY Assignment N N N
LGT Logarithm N N N
LIsT List Subroutine Y N Y
LOCAL Go to Local Y Y ki
LOCAL (GTL)} Go to Local (HP-IB) N N N
LOCAL LOCKOUT| Local Lockout (HP-IB} L H N
LOCK Lock Front Panet Keybocard N N M
LOG Natural Logarithm 1 N N
-.M...
MEM Memory Mode N N W
MEMAVAIL? Memory Available Query Y N ¥
MOD Modulo N N N
MON Monitor Conditions ¥ N Y
..N..
NOT inclusive-NOT N N N
....0..
CFORMAY Qutput Format Y N N
R Inclusive-OR N L N
CUTBUF Qutput Buffer Y N H
cuUTPUY? Qutput Vatue Query Y N Y
"P""
PANG Set Phase Angle Y Y N
PANG? Read Phase Angtle ¥ Y Y
PAUSE Pause Subroutine Y N N
PAUSED? pPause Query ¥ N ¥
PHSYNC Synchronized Output Hode Y Y N
PONSRG Power-0On SRG Y N N
..R-.
RANGE Set Qutput Range ¥ Y N
RANGE? Read Output Range Y Y Y
REABY? Ready Query Y N Y
REAL Dim REAL Array/Variable N N N
REFIN Set Ref Frequency Input Y Y N
REFIN? Read Ref frequency Input Y Y Y

General information




General Information
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Table 1-1. HP 3245A Command Summary (cont’d)

Command Title MenuiKeys|Rem
--R (conttd) --
REFOUY Set Ref Freguency Qutput Y Y H
REFQUT? Read Ref Frequency Output Y Y ¥
REMOTE Set REN Line TRUE (HP-1B) H N N
RESET Reset Instrument/Channel Y Y N
RETURN Return to Caller N N N
REV? Revision Query Y N Y
RMT Remote Y N M
ROTATE Rotate Bits N N N
RAs Set Service Request Enable Y N N
RQS? Read Service Request Enable ¥ N Y
RST Same as RESET ] Y N
RSTATE Recall Stored State Y Y N
RSTATEA Recall Channel A State Y § N
RSTATES Recall Channel B State Y N N
RUK Run Subroutine Y # N
RUKNING? Running Guery Y N Y
.-S..
SCRATCH Delete All Y Y N
SECURE Calibration Security Y H N
SER? Serial Number Query Y H ¥
SET Send HP 3245A State ¥ H N
SET? Read HP 3245A $tate Y ] N
SET TIME Set Time Y ] N
SHIFT Shift Bits H] N N
SIK $ine Hl N N
SIZE? Size Query Y N Y
SPOLL Serial Poll (HP-IB) N N N
SaR Square Root # H i
SR@ Programmed Service Request ¥ N ¥
SSTATE Store HP 3245A State ¥ Y N
SSTATEA Store Channel A State Y W W
SSTATEB Store Channet B State ¥ N N
STA? Status Word Query ¥ N Y
STB? Status Byte Query Y N Y
STEP Single Step Subroutine A\ N N
STOREATOB Copy Channel A State Y N N
STOREBTOA Copy Channel B State Y N N
SUB Begin Subroutine N N N
SUBEND End Subroutine N M N
SYNCOUT Set Sync Out Y Y N
SYNCOUT? Read Sync Out Y Y Y




Table 1-1. HP 3245A Command Summary {cont’d)

Command Title MenuiKeysiRem
.E‘..
TBG? Trigger Bus 0 Query Y N Y
TB17? Trigger Bus t Query Y N ¥
TERM Set Cutput Terminal Y Y N
TERM? Read Ouiput Terminal Y Y Y
TEST Confidence Test Y ¥ N
TIME Read Time Y N Y
TRG Pulse Trigger Bus ¥ N |
TRIGFREG Triggered frequency Mode ¥ N i
TRIGGER Group Execute Trigger (HP-1B) N N N
TREIGIN Set Trigger Input Source Y Y [
TRIGIN? Read Trigger Input Source ¥ ¥ ¥
TRIGMODE Set Trigger Mode Y Y N
TRIGMODE? Read Trigger Mode Y Y Y
TRIGOUTY Enable Trigger Output Y Y N
TRIGOUT? Read Trigger Output Y Y Y
TST Same as TEST Y Y N
-.U-.
USE Set Use Channel
USE? Read tUse Channel
..V-.
VREAD Read Variable/Array N ] N
..u_.
WATT Wait Y
WAITFOR Wait For Event
WHILE While-End While Loop N

General Information
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Functional Command Summary

General information
1-19

Figure 1-2 summarizes HP 3245A command functions divided into four func-
tional categories: Qutputs/Waveforms; Instrument Functions, Arrays/Subroutines;
and Input/Output Operations. A functional command summary follows Figure
[-2. In the summary, a "(7)" symbol indicates the command has an associated
query command. For example, the ARANGE (?) entry means that ARANGE sets
autorange mode, while ARANGE? reads the autorange mode,
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HP 3245A Commands by Function

OUTPUTS/WAVEFORMS

BC CGutput Generation

APPLY? Qutput Function Query
APPLY DCH Apply DC Current
APPLY DCMEMI Appiy Triggered DCI
APPLY DCMEMV Appty Triggered DCV
APPLY DCV Applty DT Voltage

DC Output Paramelers

ARANGE (7D Set/Read Autorange

DCRES (7} Set/Read DC Resolution
DELAY (?) Set/Read Output Delay

IMP (7) set/Read Qutput Impedance
CUTPLT? Output Value Query

RANGE (7) Set/Read Qutput Range
TERM (2} Set/Read Output Terminal
USE () Set/Read Use Channel

AC Waveform Parameters

ARANGE (?2) Set/Read Autorange

DCOFF (7)) Set/Read DC Gffset Voltage
DELAY (?) Set/Read Output belay
DUTY (?2) Set/Read Duty Cycle

FREQ (?) Set/Read Output Frequency
T¥P (7) Set/Read Output Impedance
OUTPUT? gutput Value Query

PANG (?7) Set/Read Phase Angle
RANGE (7) Set/Read Output Range
TERM (7) Set/Read Output Terminal
USE (7} Set/Read Use Channel

AC Waveform Generation

APPLY? Sutput Function Query

APPLY ACV Apply Current Sine UWave
APPLY ALY Apply Voltage Sine Wave
APPLY RPI Apply Current Ramp Wave
APPLY RPV Apply Voltage Ramp Wave
APPLY SQ! Apply Current Square Wave
APPLY saQv Apply Voltage Square Wave
APPLY WFE Apply Current Arbitrary Wave
APPLY WFV Apply Voltage Arbitrary Wave
DEMO Demonstration Waveforms
FASYTAMP Fasi Ampl/Offset Changes
FASTFREG Fast Frequency Changes
TRIGFRES Triggered Freguency Mode



Triggering Commands

DRIVETEBN (7)

PHSYNC
REFiN (?)
REFOUYT (73
SYNCOUT (2}
TBn?

TRG

TRIGIN (7?3}

TRIGMODE (%)
TRIGOUT (7)

Set/Read Trigger Bus n Source
Synchronized Cutput Mode
Set/Read Ref Frequency Input
Set/Read Ref Frequency Output
Set/Read Sync Out Destination
Trigger Bus n Query

Pulse Trigger Bus

Set/Read Trigger input Source
$et/Read Trigger Mode
Enable/Read Trigger OQutput

INSTRUMENT FUNCTIONS

Front Panel Functions

DEFKEY {2}
DIsP (7}
MON

Define Key/Read Defined Key
Enabte/Read Front Panel Disptlay
Monitor Conditions

General Query Functions

ADDRESS?
CTYPE?
ERR?
ERRSTR?
Ib?

IDN?
MEMAVAIL?
REV?
SER?
S1ZE?
USE?

Read HP-IB Address
Channel Type Query
Error Query

Error String Query
Model Number Query
Identity Query
Memory Available Query
Revision Query
Serial Number Query
$ize Query

Read Use Channel

Timing Functions

SET TIME
TIME
WALT
WALITFOR

Set Time
Read Time
Wait

Wait For Event

Storing/Recaling States

RSTATE
RSTATEA
RSTATEB
SET ()
SSTATE
SSTATEA
SSTATES
STOREATOB
STOREBTOA

Recall Stored State
Recall Channel A State
Recall Channel B State
Send/Read HP 3245A State
Store HP 3245A State
Store Channel A State
Store Channel B State
Copy Channel A State
Copy Channel B State

General Information
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Memory Management

MEM Set Memory Mode
MEMAVAIL? Query Available Memory
Test/Cailibration
CAL Channel Calibratien
CALEN? Read CAL Jumper Setting
CALNUMT Calibration Number Query
CALSTR (%) Store/Read Calibration Data
DTEST Data Self-Test
FTEST Fixtured Self-Test
SECURE Calibration Security
TEST Confidence Self-fest
ARRBRAYS/SUBROUTINES

General Purpose Math

+ Addition

- Subtractich

* Muttiplication

/ Division

. Exponentiation
ABS Absolute Value
AND Logical AND

ATN Arctangent

BINAKD Binary AND

BINLMP Binary Complement
BINEOR Binary Exclusive-OR
BINIOR Binary Inciusive-OR
B1Y Read Bit Value
cos Cosine

D1V Division

EXOR Exclusive-O0R

EXP Exponent

LGT Logarithm

LOG Natural Logarithm
Mo Hoduleo

NGT Inctusive-NOT

OR inctusive-OR
ROTATE Rotate Bits

SHIFT shift Bits

SIN Sine

SGR Square Root

General information
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Variable/Array Operations

CAT Catalog Arrays/Subroutines
DI Dimension REAL Array

FETCH Fetch Value

FILL Fill Array

FILLAC Fitl Array w/Sine Wave
FILLBIN Fitl Array W/Binary

FILLRP Fitl Array W/Ramp Wave
FILLWF Fitl Array w/Arb Wave
INTEGER Dim INTEGER Array/Variable
LET LET Assignment

MEM Memory Mode

SCRATCH Delete All

VREAD Read Variable/Array

Subroutine Cominands

ABORT Abort Subroutine

CALL Call Subroutine

CAT tatalog Arrays/Subroutines
COMPRESS Compress Subroutine
CONT Continue Subroutine
DELSUB Delete Subreutine

END IF End of 1f-End If Loop
END WHILE Fnd of While-End While Loop
FOR..NEXT Ffor-Next Loop

IF..END IF 1f-End 1f Branching
LIST List Subroutine

PAUSE Pause Subroutine
PAUSED? Pause Query

RETURN Return to Caller

RUN Run Subroutine
RUNNING? Running Guery

SCRATCH Delete ALl

$TEP single Step Subroutine
SUB Begin Subroutine
SUBEND End Subroutine

WHILE While-End While Loop

General Information
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INPUT/QUTPUT OPERATIONS

HP-1B Communication

ADDRESS () Set/Read HP-1B Address
BEEP Enable Beep Mode

CLR Device Clear

ECHO Echo

LOCAL Go to Local

LOCK tock Front Panel Keyboard
RESET Reset Instr/Channel

REM Remote

TEST tonfidence Self-Test

USE ¢?) Set/Read Use Channel

Input/Cutput Bulfering

BLOCKOUT Block Output Mode

CLROUT Clear Qutput Buffer

END End or Identify

IHBUF Enable/Disable Input Buffer
MEM Memory Mode

OFORMAT Qutput Format

OUTBUF Enable Qutput Buffer

READY? Query Ready Status

VREAD Read Data From Memory

Interrupts/Service Requests

PONSRE Power-on SRQ

RQS (7} Set/Read Service Reguest Enable
SRG Programmed Service Reguest

STA? Status Word Query

STB? Status Byte Guery

HP-IB Commands

ABORT Clear HP-IB Interface
CLEAR bevice Clear/Sel Dev Clear
LOCAL Go to Local

LOCAL LOCKOQUT Local Lockout

REMGTE Set REN Line TRUE

SPOLL Serial Poll

TRIGGER Group Execute Trigger



Error Messages

HP 3245A error messages follow,

HP 3245A Error Messages

No. Message

Syntax Errors

g NQ ERRORY

1 FINCOMPLETE COMMAND®

2 HSYNTAXY

3 BCANNOT RE-TYPE A VARIABLE®

4 TERROR IN #A BLOCK"

5 HARRAY SIZE OR TYPE MISMATCH"
[} HCOMMAND TOG LCNG™

Subroutine Operations

21 "ROT ALLOWED 1N SUB®

22 *ALLOWED ONLY I[N sUB"
23 WNEXT WITHOUT FOR™

24 MNEXT VARIABLE NOT SAME

AS FOR VARIABLE®

25 HEXPECTED NEXTY

Meaning

No errors occurred.

Command is missinhg
one or more paramefers.

Command keyword and/or
parameters are incorrect.

Attempt to redefine a REAL
variable as an [NTEGER
variabte or vice-versa.

The block of data from SET?
has changed or is nc longer
in a form SET can use.

REAL used, INTEGER expected
or vice-versa.

Command exceeds maximum
number of characters allowe.

Command not aliowed in
HP 3245A subroutine.

Command allowed ONLY in
HP 3245A subreoutine.

Ne matching FOR in FOR..
NEXT loop.

FOR..NEXT variables do
not match.

No NEXT statement in a
FOR..NEXT loop.

General information
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26

27

28

29

30

“ELSE CR END IF WITHOUTY if"

FEXPECTED END 1F®

WEND WHILE WITHOUY WHILE"™

HEXPECTED END WHILEY

HCONTROL VARIABLE IN USEY

Memory Operations

41

42

43

WOUT OF MEMORY™

TOD MANY NESTED CALLSY

“TOC MANY NESTED STRUCTURES®

Subroutine Execution/Stored States

51

52

53

54

5%

56

57

58

“SUB WAS DELETED"

NO ACTIVE Sug"

#SUB NGT PAUSED®

“SUB IS RUNNINGY

HCANNOT DELSUB AN ACTIVE sug®

NRSTATEM

HSSTATE®

HSUB WAS CCOMPRESSEDY

No IF statement in
IF..END IF branching

No END IF statement in
iF..END IF branching.

No WHILE statement in
WHILE..END WHILE loop.

No END WHILE statement
in WHILE..END WHILE loop.

NHested loops have same
control variable,

cut of subroutine or
variable space.

Exceeded maximum number
of nested calls.

gxceeded maximum number
of nested subroutines.

A call to deleted sub A
oceurs within running
subroutine B.

Subroutine is not defined
ofF is paused,

Subroutine is not in
paused state.

Subroutine is running.
Cannot execute command.

Attempt to delete an
active subroutine.

See SSTATE and the state
memory specified is empty.
No state was stored.

Number of state was out of
range. Range for channel A
only is 0 - 13. Range for
channel A and B is 0 -6.

Cannot list a compressed
subroutine.



Command Parameters

61

&2

b4

65

66

67

69

70

"OUT OF RARGEY

FCHANNEL MISSINGY

SUNSUPPORTED COMMANDY

HCOMMAND INCOMPATISBLE

WETH SETUPY

WSUBSCRIPT OUT OF BOUNDS®

HARRAY TOO SMALL"

UMUST BE IN LOCALY

USETTINGS CONFLICT®

General Errors

82

83

“BUSY TOOG LONGY

“BP ERROR FROM SLOTH

System Errors

91

92

93

G4

95

"SYSTEM ERRORY

HBUS ERRORY

HSYSTEM TRAPY

YMATH ERRORY

HEPY EXCEPTICN®

A value outside expected
range wWas entered.

Command for channel B was
entered without channel B
instalied.

The scurce channel specified
was not found. May indicate
a hardware error.

Command cannot be executed,
given the present instrument
configuration,

Array subscript out of
expected range (0 to 2047},

Array size too small for all
specified data to be entered
into the array.

when in remote mode, commands
which atter instrument config-
uration cannot be executed.

puty cycle and frequency
setiings are incompatible.

03245-66501 PC board problem.
(same as error 207).

03245-66501 PC board problem,

03245-6650% PC beard did not
respond.

Math error such as attempt tc
divide by zero.

General information
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Calibration Setup

116

ACAL INPUT OUT OF RANGE™

Channel Errors

161

162

163

164

165

166

UMIN/MAX LIMIT ERRORM

BEXCESSIVE TERMINAL VOLTAGE,

RELAYS OPEN®

WENABLE CAL RAM®

CAL RAM FAILM

"SPURIOUS HW ERROR,

RELAYS OPENY

YERROR STUCK, CARD¥

Self-Test Errors

201

202
203
204
205
206
207
208
209

21

226

229

HPON TESTW

UDTACK FAILM

TCARD 1D FAILM

"CARD BUSY (D7) STUCK HIGH"
TCARD BUSY (D7) STUCK Low“
“BUSY TOO SHORT"

“BLSY TOO LOKG"

HRE-TRIG BUSY TIME FAILY™
“BP/BUSY STUCK LOW"

WYRIGGER BUS FAILY

"SOURCE SELF TESTH

"REQUIRES CHAN A & BY

Value was out of range or
03245-66501 PC board problem,

Array element out of range.

Refer to HP 3245a Operating
and Programming Manual note
(page 19-9).

J1¢81) on 03245-66501 PC
board must be enabled.

Checksum eryor. Recalibrate
channel.

Reset HP 3245A and continue.

A channel may be bad. Run
TEST or FTEST.

03245-66505, 03245-66506,
or cable problem.

03245-66501 problem.
03245-66501 problenm.
03245- 66501 problem,
03245-66501 problem.
03245-66501 problem,
03245-66501 problem.
03245-66501 problem.
03245-66501 problem.

03245-66501 or 03245-66502
problem. Run FTEST.

03245-66561 problem.

Option 001 required.
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Chapter 2
Commands

Introduction

This chapter contains an alphabetical listing of all HP 3245A commands and the
seven HP-IB commands which apply to the HP 32454,

Command Listing

An alphabetical description of HP 3245A and applicable HP-IB commands
follows.

Commands
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Description

Syntax
Parameters
Remarks

Example

Commancds
2n2

Abort Subroutine. Halts execution of any RUN subroutine and returns control
to the controller or to the front panel

ABORT
None,

CALL Subroutines Cannot Be Aborted

When a subroutine is called (with CALL), input to the HP 3245A from the front
panel or from HP-IB is held off until the subroutine completes. Thus, a CALL
subroutine cannot be aborted by a subsequent ABORT command. ABORT within
a CALL subroutine is ignored. ABORT executed during (and outside) a CALL
subroutine is held of f until the subroutine completes, To abort a CALL sub-
routine, press the front panel Clear key or send an HP-IB Device Clear statement,

ABORT Timeout Error

ABORT halts execution of a RUN subroutine following execution of the current
command. If a subroutine command takes a long time (eg, WAIT 10), ABORT
times out and generates a "DEVICE CLEAR TO STOP" error message.

Do Not Use ABORT inside a Subroutine

ABORT executed within a RUN subroutine suspends subroutine execution and
then generates "ERR 54: SUB IS RUNNING". ABORT executed during {and out-
side} a RUN subroutine aborts the subroutine {and any nested subroutines) at the
end of the currently executing command.

Helated Commands

RUN, SUB, SUBEND
Example: Aboriing a Subroutine (ABORT)

This program executes RUN subroutine SUBABORT. When the program ex-
ecutes, "SUBROUTINE RUNNING" and a number from 0 to 9 are alternately
displayed on the 3245A. To abort this subroutine, place the 3245A in "local" and
execute ABORT from the front panel, You can also abort a subroutine over
HP-IB (output 709;"ABORT"). If aborted from the front panel, the display returns
to the power-on state. If aborted over HP-IB, the display will show either a
number in the count loop or "SUBROQUTINE RUNNING", depending on when

the abort occurs,



10
20
3G
40
50
60
70
80
96
100
110
120
130
140
1590
1460
170

1file ABORT

!

CLEAR 709

OQUTPUT 709;"RSTY

CUTPUT 709;"SCRATCH"

!

OUTPUT 709;"SUB SUBABORTM
OUTPUT 709;" FOR I = 0 TO 9¢
QUTPUT 709;H DISP 'SUBROUTINE RUNNING®Y
QUTPUT 709;4 WAIT 1#
CUTPUT 709" DISP I*®
autTPUT 709;"v WATT o
QUTPYUT 7O9;" NEXT I

OUTPUT
t
OUTPUTY
END

709, “SUBENDY

709; "RUN SUBABORTY

ABORT {cont)

IClear HP 3245A
tReset HP 3245A
i lear HP 3245A memory

IBegin subroutine
1Begin count loop
1Disp message

tHait one second
tDisp count (0 to 9)
iWait one second
!Increment count
{End subroutine

'Run subroutine

Commands
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Description  Clears the HP 3245A interface circuitry and aborts all HP-1B communication.
The 3245A becomes unaddressed, however; it remains in the remote state and no
other instrument configuration is changed.

Syntax  ABORT

Examp!e ABORT 7 iClears HP 3245A interface circuitry.

Commands
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Description
Syntax
Parameters

qrgument

Remarks
Example

Absolute Value. Returns the absolute value of the specified argument.

ABS (argument)

The argument parameter must be a number or numeric expression {(enclosed in

parentheses),

None.

Example: Using the ABS Command (ABS)

This program uses ABS to determine the absolute value of (10/-2) and displays

the result (5) on the controller CRT.

10 Ifile ABS
20 4

30 CLEAR 709

46 OUTPUY 709;%RSTY

50  GUTPUT 709;"SCRATCHY

60

70 OUTPUT 709;"USE 0%

B0  QUTPUT 709;" VREAD ABS(10/-2)
9G  ENTER 709;A

100 PRINT "Absolute Vaiue = ;4

110 END

A typical return is;

Absotute Value = &

IClear HP 3245A
IReset HP 3245A
iClear HP 3245A memory

fUse channel A

IRead absolute value
{Enter result
iDigplay result

Commands
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Description

Syntax
Parameters

address

Remarks

Example

Commands
2-6

Set/Read HP-IB Address. ADDRESS sets the HP-1B address of the HP 3245A,
ADDRESS? (or ADBR?) returns the current HP-1B address of the HP 3245A,

ADDRESS address
ADDRESS?

Sets the HP-1B address. Valid range is 0 to 30.

Setting HP-IB Address From Front Panel

To set the HP-IB address from the HP 3245A front panel, scroff to the
ADDRESS command and then press the required numeric keys for the address to
be set. Then, press the Enter key to enter the new address.

Data Destination (ADDRESSY)

If the MEM command is used, the value returned by ADBRESS? is stored in the
specified variable or array. When ADDRESS7 is executed from the front panel,
the response is displayed on the front panel display. When ADDRESS? is ex-
ecuted from the controller, the response is sent to the output buffer in the
default ASCH format.

HP-IB Data Format (ADDRESS?)

The HP 3245A returns numeric results in either ASCII or binary format (see the
OFORMAT command). In the default ASCII format, ADBRESS? returns integer
results in G-digit signed notation. In the binary format, ADDRESS? returns in-
teger results in 16-bit, 2's complement notation,

Query Command (ADDRESS?)

The ADDRESS? (or ADDR?) command returns a one-digit or two-digit HP-IB
address. Valid addresses for the HP 3245A are 0 through 36. The HP 3245A is
shipped from the factory with an HP-IB address of 09.

Related Commands

None.
Example: Setting/Reading HP-IB Address

To set the HP 3245A HP-IB address to 17 (bus address 717) from the front panel,
use the MENU keys to display the ADDRESS command. Then, press the 1, the 7,
and the Enter keys to set the new address. To read the new address from the
front panel, press the Enter and then the Address key on the front panel
keyboard (17 will be displayed).



Description

Syntax
Parameters

argument

Remarks

Example

Logical AND., Returns a "0" or "1" based upon the logical AND of the specified
arguments,

argument AND argument

Each argument parameter may be a number, numeric variable, math function, ar-
ray element, or numeric expression (enclosed in parentheses).

AND QOperation

The AND command returns °0" or "1" as shown in the following truth table, Anvy
non-zero value {positive or negative) is treated as a logic "1". Only zero is treated
as a logic "0",

A B A AND B
0 ] 0
s H 0
3 ¢ 0
i 1 1

Helaled Commands

BINAND, OR
Example: AND Statement in IF..END IF Loop (AND)

This program uses AND within an IF...END IF loop. In line 100, the value of "A
AND B" is evaluated. If both A and B are NOT equal to zero, "TRUE - A AND
B NON-ZERQ" is displayed. If either, or both, A and B are equal to zero,
"FALSE - A AND/OR B IS ZERO" is displayed.

The first time the subroutine is called, A = 3 and B = 2. The result of the AND
operation is "TRUE" since A and B are both non-zero. The second time the sub-
routing is called, B = 0, so the result of the AND operation s "FALSE",

10 Ifile AND

29 !

30 CLEAR 709 iClear HP 3245A

40 DUTPUT TO9;"RST" IReset HP 3245A

30 OUTPUT 709;"SCRATCH® 'elear HP 3245A memory
60 ¢

70 CUTPUT 709;0USE on lUse channel A

80  QUTPUT 709;"SUB ANDLOOP® 1Begin subroutine

el QUTPUT 709;" INTEGER A,BY iDefine INTEGER variables
10G OUTPUT 709;® IF A AND B THENY 1Begin IF..END IF loop
110 QUTRUT 709;% DISP "TRUE - A AND B NON-2ERO'W™

120 BUTPUT 709;" ELSEY

340 OCUTPUT 749;n DI1SP *FALSE - A AND/OR B 1§ ZERG'M

140 OUTPUT 709;" END IF% tEnd IF...END IF Lloop

Commands
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AND {(cont)

Commands
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150
160
170
180
190
200
2190
2290

OUTPUT 709;"SUBEND"

!

QUTPUT 709;"A=3;B=2"
OUTPUT 709;"CALL ANDLODPY
WALT 3

QUTPUT 709;ng=0w

DUTPUT 769;7CALL ANDLOOPM
END

tEnd subroutine

IDefine A and B
1Call subroutine

iRedefine B
iCali subroutine



APPLY?

Description

Syntax
Parameters
Hemarks

Example

Output Funclion Query. Returns the last programmed output function from the
USE channel,

APPLY?
None.
Data Returned

The APPLY? command returns the last programmed cutput function (ACE ACY,
DCI DCV, DCMEMI, DCMEMY, RPL RPY, 8QI, 5QV, WFI, or WFV) from the
USE channel,

Data Destination

When APPLY? is executed from the front panel, the response is displayed on the
front panel display, When APPLY? is executed from the controller, the response
is sent to the output buffer in the default ASCH format, If MEM ON is set, the
value returned by APPLY? is stored in the specified variable or array.

Related Commands

APPLYs, USE
Example: Reading Ouiput Function (APPLYQ)

This program returns the last programmed output function (RPV) from channel
A,

10 tfile APPLY&

20 !

30 CLEAR 70% IClear HP 3245A

40 QUTPUT 709;RSTH IReset HP 3245A

50 QUTPUT 709;9SCRATLHY IClear HP 3245A memory
460 !

70 QUTPUT 709;M"USE 0% 1Use channel A

80  QUTPUT 70%;"APPLY RPV 1.0% tCutput ramp waveform
90 OUTPUT 7G9;“APPLY?2" FQuery ch A output function
100 ENTER 709;A% 1Enter result

110 PRINT A% IDisplay result

120 END

A typical return is;

RPY

Commands
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Syntax
Parameters

pp_amplitude
Remarks

Commands
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Apply Current Sine Waveform. APPLY AC! outputs an AC current sine
waveform from the USE channel,

APPLY ACI pp amplitude

Peak-to-peak current amplitude between 0.00001 A and 0.2 Amps,

AC Current Ranges

AC current waveforms can be generated on one of four ranges in the 00 or 50Q
cutput impedance mode. The following table shows the AC current ranges and

maximum programmed output values available in each output impedance mode.
You can set the cutput amplitude from 5% to 100% of the specified range.

Range Max imum Resolution
Programmed Output

0.0002 A 0.0002 A 50 nA
0.002 A 0.002 A 500 nA
G.02 A 0.02 A 5 A
8.2 A 0.2 A 50 pA

The Autorange Function (ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 3245A automati-
cally selecis the lowest voltage or current range which will provide maximum
accuracy for the desired output level. An error is generated if you attempt to set
the output level greater than 108% of the highest voltage or current range avail-
able. For AC waveforms, an error is also generated if yvou attempt to set the
peak-to-peak amplitude less than 5% of the lowest peak-to-peak range,

When the autorange function is disabled (ARANGE OFF), the instrument retains
the present range regardless of the programmed output value. If the program-
med value attempts to exceed 100% of the present range, an error is generated.
For AT waveforms, an error is also generated if you attempt to set the peak-to-
peak amplitude less than 5% of the present peak-to-peak range.

Selecling the Output Fregquency (FREQ)

At power-on, the output frequency for AC sine waveforms is 1000 Hz. The cut-
put frequency can be varied from 0 to | MHz with 0,00} Hz resolution. Refer
to the FREQ command for details on setting the cutput frequency.

Setting the DC Offset Voltage (DCOFF)

At power-on, the DC offset voltage for AC sine waveforms is 0 volts. The off-
set can be changed with the DCOFF command. The offset can be a positive or
negative number such that the peak AC value of the output waveform, plus the
magnitude of the offset, does not exceed 50% of the selected peak-to-peak range.
Refer to the BCOFF command for details on selecting the DC offset voltage.



Example

AMS to PP Conversion

APPLY ACI (cont)

APPLY ACIH generates an AC current waveform with peak-to-peak (PP} values set
by pp__amplitude. For outputs measured with an RMS multimeter, use Ipp =
2.828*IrmMs to convert an RMS reading to the equivalent PP value.

Related Commands

DCOFF, FREQ, IMP, CUTPUT?, TERM, USE

Exampie: Sine Waveform Current Qutput (APPL_ ACI)

This program outpuis a 0005 Amp PP (5 mA) sine waveform from channel A.

19
20
30
40
50
60
7C
80
20

1file APPL_ACI

!

CLEAR 709

OUTPUT 709;URSTH

OUTPUT 709;"SCRATCHM

!

OUTPUT 709;“USE 0"

OUTPUT 709;"APPLY ACI 0.005"
END

tClear HP 3245A
tReset HP 32454
IClear HP 3245A memory

tUse channel A
10utput 5 mA PP sine waveform

Commands
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APPLY ACV

Description

Syntax

Parameters

pp_amplitude

Remarks

Commands
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Apply Voltage Sine Waveform. APPLY ACYV outputs an AC voltage sine
waveform from the USE channel,

APPLY ACY pp amplitude

Peak-to-peak amplitude between 003125 Vac (PP} and 20 Vac (PP) in the 00
output impedance mode or between 0015625 Vac (PP) and 1§ Vac (PP} in the
50€ mode (when terminated with a 50Q load).

AC Voltage Ranges

AC voltage waveforms can be generated on one of seven ranges in the 0 or
509 output impedance mode. The following table shows the AC voltage ranges
and maximum programmed output values available in each output impedance
mode. You can set the outpuf amplitude from 10% to 100% of the specified
range.

Qutput Range Maximum Programmed
Impedance | (Volts P-P} | Sutput (Volts P-P) | Resolution
o0 0.3125v 0.3125v 156 v
9! 0.625V 0.625V 312 W
1]s} 1.25v 1.25V 625 uv
a0 2.5V 2.5V 1.25 mv
1]¢! Sy 5v 2.3 mv
o0 10v 10V 5 my
(9] 20v 20V 10 mv
500 0.15625v G.15625v 78 uv
590 C.3125v 0.3125v 156 uv
50Q 0.625v 0.625v 312 wv
500 t.25v 1.25Vv 625 uv
500 2.5V 2.5v 1.25 mv
500 5V 5V 2.5 mv
500 10V 10v 5 mv

Seiting the Oulput impedance (MP)

The output impedance for either channel can be set to 00 or 500 In the 0
{(power-on} mode, the voltage output is the same as the programmed cutput volt-
age with or without termination. However, in the 5002 mode, the actual output
voltage is equal to the programmed output voltage ONLY when the output is
terminated with a 502 load. Other impedances will cause the output voltage to
vary. Refer to the IMP command for details on setting the output impedance.



Example

APPLY ACV (cont)

The Autorange Funclion (ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 3245A automati-
cally selects the lowest voltage or current range which will provide maximum
accuracy for the desired output level. An error is generated if you atitempt o set
the output level greater than 100% of the highest voltage or current range avail-
able, For AC waveforms, an error is also generated if vou attempt to set the
peak-to-peak amplitude less than 10% of the lowest peak-to-peak range.

When the autorange function is disabled (ARANGE OFF), the instrument retains
the present range regardless of the programmed output value. If the program-
med value attempts to exceed 100% of the present range, an error is generated.,
For AC waveforms, an error is also generated if you attempt to set the peak-to-
peak amplitude less than 10% of the present peak-to-peak range.

Selecting the Quiput Frequency {FREQ)

At power-on, the output frequency for AC waveforms is {006 Hz. The output
frequency can be varied from 0 to | MHz with 0,001 Hz resolution, Refer to the
FREQ command for details on setting the ouiput frequency.

Setting the DC Offset Voltage (DCOFF)

At power-on, the DC offset voltage for AC waveforms is 0 volts, The offset
voltage can be changed using the DCOFF command. The offset can be a positive
or negative number such that the peak AC value of the output waveform, plus
the magnitude of the offset, does not excead 50% of the selected peak-to-peak
range. Refer to the BCOFF command for details on selecting the DC offset

voltage.

PP to RMS Conversion

APPLY ACV generates an AC voltage waveform with peak-to-peak (PP} values
set by pp _amplitude. For sine wave outputs measured with an RMS multimeter,
use Vep = 2.828*VRus to convert an RMS reading to an equivalent PP value.

Helated Commands

DCOFF, FREQ, IMP, OUTPUT?, TERM, USE
Example: Sine Wavetonn Voltage Gutput (APPL_ACV)
This program outputs a 4.5 Vac (PP) sine waveform from channel A.

10 tfile APPL_ACV

20 !

30  CLEAR 709 iClear HP 3245A

4G OUTPUT 709;"RST" tReset HP 3245A

56 QUTPUYT 709;YSCRATCH™ YClear HP 3243A memory

60 H

79 CUTPUT 709;MUSE O% lUse channel A

80  QUTPUT 709;“APPLY ACV &.5% 10utput 4.5 Yac PP sine waveform
%0 EXND

Commands
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APPLY DCI

Description  apply bc current Quiput. APPLY DCI outputs a DC current from the USE
channel.

Syntax  APPLY DCI amps
Parameters

amps Output Current. Valid range is -0.1 Amps DC to +0.1 Amps DC,

Remarks DC Current Ranges

DC current outputs can be generated on one of four ranges in the high-
resolution or low-resolution mode (refer to the DCRES command for details on
resolution medes). The following table shows DC current ranges and maximum
programmed output values, '

Max imum Resolution
Range Programmed Output High-Resolution Low-Resolution
0.6001 A 0.000% A 0.1 nA 50 nA
0.001 A 0.00t1 A T nA 500 nA
0.01 A 0.01 A 10 nA 5 pA
0.1 A 0.1 A G0 nA 56 pA

The Autorange Function ({ARANGE)

When the autorange function is enabled (ARANGE ON), the lowest voltage or
current range is selected which will provide maximum accuracy for the desired
output level. An error is generated if an attempt is made to set the output level
greater than 100% of the highest voltage or current range available.

When the antorange function is disabled (ARANGE OFF), the channel retains the

present range regardiess of the programmed output value, If the programmed
value attempts to exceed [00% of the present range, an error is generated.

Related Commands

ARANGE, DCRES, QUTPUT?, TERM, USE
Example Example: Generate DC Current Output (APPL_DCI)

This program outputs a DC current of 325 mA from channel A,

10 tfile APPL_DCI

20 !

30 CLEAR 709 tClear HP 32454

40 QUTPUT 709;MRS§TH IReset HP 3245A

50 DUTPUT 709;"SCRATCH" IClear HP 3245A memory
&0 t

70 OUTPUT 709;9USE O¢ ' 1Use channel A

80 QUTPUT 709;" APPLY DC1 3.25E-3¢ EQutput 3.25 mA

90  END

Commands
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APPLY DCMEMI

Description

Syntax
Farameters
length

arrgy name

Remarks

Apply Triggered DC Current. Quiputs a triggered sequence of low-resolution
current values from the USE channel

APPLY DCMEMI length, array name

Number of DC current values to be output. Valid range is 2 through 2048
values,

Name of array containing the DC current values. Valid range for each array
element is -0.I Amps DC to +0.] Amps DC. APPLY DCMEMI generates DC cur-
rents using the low-resolution mode (see the DCRES command).

Arrav names may contain up to 10 characters. The first character must be a let-
ter (A-Z) but the remaining nine characters can be letters, numbers (G-9), the un-
derscore character ("_"), or the question mark ("/"). Array names must not be the
same as HP 3245A commands or parameters or stored state names.

APPLY DCMEMI Operation

When APPLY DCMEMI is executed, the value in the first element of ar-
ray__name is transferred to the channel and the equivalent current level is out-
put. Note that a trigger is NOT required to output the first current level.

The remaining current levels are then output, one at a time, as high-to-low trig-
gers are received from the trigger source selected by TRIGIN. After the last cur-
rent level in the array is output, the next trigger causes wrap-around and the first
current level is again cutput.

Using APPLY DCMEMI With Autorange (ARANGE)

If autorange is enabled (ARANGE ON or RANGE AUTO), APPLY DCMEMI sear-
ches array _name elements and selects the lowest current range which will
provide maximum accuracy for the largest value in the array. If antorange is
disabled, the instrument retains the range selected by the RANGE command and_
generates an error if any value in array__name attempls to exceed the present

range.

Low-Hesolution Mode is Used (DCRES)

APPLY DCMEMI automatically generates DC currents using the low-resclution
mode (DCRES LOW), If the high-resolution mode (DCRES HIGH) is in effect
when APPLY DCMEM! is selected, the channel temporarily goes to the low-
resolution mode. When APPLY DCMEMI completes, the channel returns to the
high-resolution mode.
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APPLY DCMEMI (cont)

Triggering the Channel (TRIGIN)

APPLY DCMEMI outputs DC current values in response to triggers received.
TRIGIN selects the trigger source which activates the APPLY DCMEMI command.
Refer to the TRIGIN command for details,

Related Commands

APPLY DCMEMY, DCRES, QUTPUT?, TERM, TRIGIN, USE
Examp!e Example: Triggered-Sequence DC Current Outputs (APP_DCMI)

This program outputs a triggered DC current sequence from channel A consist-
ing of four current values: 0.01, 002, 0.03, and +0.04 Amps DC. When the
program executes, APPLY DCMEMI ocutputs the first value in the array (.01
Amps DC). The remaining currents are output, one at a time, at 3 second inter-
vals when TRIGIN SGL (a software trigger) is executed. Note that the first out-
put level (0.01 Amps) is output without a trigger.

19 tfile APP DCMI

20 i

30 CLEAR 709 tClear HP 32454

40 QUTPUT 709;HRSTH IReset HP 32454

50 OUTPUT T709;"SCRATCHY iClear HP 3245A memory
60 !

PO QUTPUT T709;"DIM 1QUT(3Z)¢ tDimension array

89 QUTPUT 709;"FILL T0UT ©.010,0.020,0.030,90.640" tEnter array values
Q0 !

100 QUTPUT 709;"sSUB [ QUTPUTY tBegin subroutine

116G OUTPUT 70%9;# USE 0On itse channel A

120 OQUTPUT 709;% APPLY DCMEMI 4, 10uTw 10utput triggered DCI
130 QUTPUT 709;" WALT 3¢ IWait 3 seconds

140 OQUTPYT 799;® FOR I = 1 TO 3™ t8egin count loop

150 OUTPUT 789" TRIGIN SGL™ 1single trigger

160  CUTPUT 709;V WALT 3H 1Wait 3 seconds

170 QUTPUT 70%;" NEXT I* tIncrement loop

186 OUTPUT 709;*SUBEANDY tEnd subroutine

190 1

200 OQUTPUT 709;"RUN 1_OUTPUTH {Run subroutine

210 END
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APPLY DCMEMV

Description

Syntax
Parameters
length

arragy name

Remarks

Apply Triggered DC VYoltage OQutput. Outputs a triggered sequence of low-
resofntion voltages from the USE channel,

APPLY DCMEMV length, array _name

Number of DC voltage values to be output. Valid range is 2 through 2048
values.

Name of array containing the DC voltage values, Valid range for each array
element is -10 VDC to +10 VDC in the 002 mode or -5 VDC to +5 VDC in the 50
Q mode. APPLY BCMEMYVY generates DC voltages using the low-resolution mode
(see the DCRES command).

Array names may contain up to 10 characters. The first character must be a let-
ter (A-Z) but the remaining nine characters can be letters, numbers (0-9), the un-
derscore character (" "), or the question mark ("?"). Array names must not be the
same as HP 3245A commands or parameters or stored state names.

APPLY DCMEMY Operation

When APPLY DCMEMY is executed, the value in the first element of ar-
ray _name is transferred to the channel and the equivalent voltage level is out-
put. Note that a trigger is NOT required to output the first voltage level

The remaining voltage levels are then output, one at a time, as high-to-low trig-
gers are received from the trigger source selected by TRIGIN, After the last volt-
age level in the array is output, the next trigger causes wrap-around and the first
voltage level is again output,

Using APPLY DCMEMY With Aulorange {(ARANGE)

If autorange is enabled (ARANGE ON or RANGE AUTO), APPLY DCMEMY
searches array _name elements and selects the lowest voltage range which will
provide maximum accuracy for the largest value in the array. If autorange is
disabled, the instroment retains the range selected by the RANGE command and
generates an error if any value in array__name attempts to exceed the present

range.

Low-Resolution Mode is Used (DCRES)

APPLY DCMEMY automatically generates DC voltages using the low-resolution
mode {(PCRES LOW). If the high-resolution mode (DCRES HIGH) is in effect
when APPLY DCMEMYV is selected, the channel temporarily goes to the low-
resolution mode. When APPLY DCMEMV completes, the channel returns to the
high-resolution mode.

Comimands
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APPLY DCMEMYV (cont)

Example

Commands
2-18

Triggering the Channel (TRIGIN)

APPLY DCMEMV outputs DC voltage values in response to triggers received.
TRIGIN selects the trigger source which activates the APPLY DCMEMV com-
mand. Refer to the TRIGIN command for details.

Hefaled Commands

APPLY DCMEMI, DCRES, OUTPUT?, TERM, TRIGIN, USE
Example: Triggered-Sequence DC Voltage Outputs (APP_DCMV)

This program outputs a triggered DC voltage sequence from channel A consisting
of four voltage values: 1.1,2.2, 3.3, and 44 VDC. When the program executes,
APPLY DCMEMVY outputs the first value in the array (1.1 VDC). The remaining
voltages are oufptf, one at a time, at 3 second intervals when TRIGIN SGL (a
software trigger) is executed. Note that the first output level (1.1 VIIC) is output
without a trigger.

10 Hfile APP_DCHV

29 !

30 CLEAR 709 tClear HP 3245A

&9 QUTBUT 709;#RSTH tReset HP 32454

590 CUTPUT 709; "SCRATCH" iClear HP 3245A memory
&9 !

78 GUTPUT 709;"DIM YOUT(3)H IPimension array

80  OUTPUT 709;"FILL VOUT 1.1,2.2,3.3,4.4% 1Enter array values
90 !

100 QUTPUT 7G9;"sUB V_OUTPUT™ IBegin subroutine
110 OQUTPUT 709;" . USE O¢ ldse channel A
120  QUTPUY 709;¢ APPLY DCMEMV 4,vOUTH 1gutput triggered DCV
130 QUTPUT 709;% WAIT 3¢ IWait 3 seconds
t40  OQUTPUT 709;" FOR I = 1 YO 3¢ 1Begin count ioop
150 OQUTPUT 799;" TRIGIN SGLH iSingle trigger
160 QUTPUT 799;" WAIT 30 iWait 3 seconds
170 OUTPUT 709;" NEXT IY tincrement loop
180 OQUTPUT 709;"SUBEND"Y 1End subroutine
199 ¢

200 OUTPUT 709;"RUN V_oUTPUTH iRun subroutine
210  END



Description

Syntax

Parameiers

volts

Bemarks

Apply DT Voltage Ouwipul. APPLY DCY ocutputs a DC voltage from the USE

channel

APPLY DCV volts

Qutput Voltage, Valid range is -10.25 VDC to +10.25 VDC in the 90 output im-
pedance mode or -5.125 VDC to +5.125 VIOC in the 5002 output impedance mode

(when terminated with a 500 load).

DC Voliage Ranges (APPLY DCV)

Voltages can be generated on one of two ranges in the high-resolution mode or
on one of seven ranges in the low-resolution mode. Refer to DCRES command
for details on the resolution modes. The following tables show DC voltage rang-

es and maximum programmed ouiput values available.

& DC Voltage Ranges (High-Resolution Mode):

Output Max imum
Impedance Range Programned Output Resolution
06Q 1v 1.25V Touv
o 10v 10.25v 10 v
500 0.5v 0.625v 0.5 wv
500 5V 5.125v 5
¢ DC Voltage Ranges (Low-Resolution Mode):
output Max imum
Impedance Range Programned Output Resoiution
179} 0.15625v 0.15625v 78 uv
00 0.3125v G.3125v 156 v
o 0.625v 0.625v 312 v
00 1.25v 1.25v 625 av
00 2.5V 2.5V 1.25 mv
60 SV 5y 2.5 mv
00 10¥ 10v 5 mv
500 0.078125v 0.078125v 39w
500 0.15625V B.154625V 78 v
500 0.3125v 0.3125v 156 pv
500 0.625Y G.625v 312 wv
500 1.25Y 1.25vy 625 mv
500 2.5v 2.5V 1.25 mv
500 5V 5v 2.5 mv
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APPLY DCV {(cont)

Examples

Commands
220

Seiting the Quiput iImpedance (IMP)

For DC voltage outputs (and AC voltage outputs), you can set the output im-~
pedance to 00 or 300, In the power-on {0 mode, the voltage output from the
channel eguals the programmed output voltage with or without termination.
However, in the 50G mode, the actual output voltage equals the programmed
output voltage ONLY when the module is terminated with a 500 load. Other
impedances will cause the output voltage to vary. Refer to the IMP command
for details on setting the output impedance.

The Autorange Function (ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 3245A selects
the lowest voltage or current range which will provide maximum accuracy for
the desired output level, An error is generated if vou attempt to set the output
level greater than 100% of the highest voltage or current range available.

When the autorange function is disabled (ARANGE OFF), the HP 3245A retains
the present range regardless of the programmed output value, If the program-
med value attempts to exceed 100% of the present range, an error is generated.

Related Commands

ARANGE, DCRES, IMP, GUTPUT?, TERM, USE
Exampie: DC Voitage Output (APPL_DCV)
This program outputs 3.5 VDC from channel A.

10 tfile APPL_DCV

20 !

30 CLEAR 709 1Clear HP 32454

40  QUTPUT 709;"RSTH 1Reset HP 32454

50 CUTPUT 709;"*SCRATCH® ICiear HP 3245A memory

60 !

7G QUTPUT 709;9USE ¢© Hise channel A

80 QUTPUT 70%:;"APPLY DCV 3.5¢ toutput DC veltage 83.5 VDO
0 END



APPLY RPI

Description

Syntax
Parameters
pp_amplitude
Remarks

Apply Current Ramp Waveform. APPLY RPI cutputs an AC ramp waveform
from the USE channel,

APPLY RPt pp_amplitude

Peak-to-peak amplitude between 0.00001 A and 0.2 Amps.

AL Curreni Ranges (APPLY RPI)

AC ramp cwrrent waveforms can be generated on one of four ranges in the 0g or
500 output impedance mode. The following table shows the AC current ranges
and maximum programmed output values available in each output impedance
mode. You can set the output amplitude from 5% to 100% of the specified
range.

Range Maximum Resolution
Programmed Output

0.0002 A ¢.0002 A 50 nA
G.002 A 0.002 A 500 nA
0.02 A ¢.02 A 5 A
¢.2 A 0.2 A 56 A

The Autorange Function (ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 3245A automati-
cally selects the lowest voltage or current range which will provide maximum
accuracy for the desired output level. An error is generated if you attempt to set
the output level greater than 100% of the highest voltage or current range avail-
able. For AC waveforms, an error is also generated if you attempt to set the
peak-to-peak amplitude less than 5% of the lowest peak-to-peak range.

When the autorange Function is disabled (ARANGE OFF), the instrument retains
the present range regardless of the programmed output value. If the program-
med value attempts to exceed 100% of the present range, an error is generated.
For AC waveforms, an error is also generated if you attempt to set the peak-to-
peak amplitude less than 5% of the present peak-to-peak range.

Selecting the Quiput Freguency (FREQ)

At power-on, the output frequency for AC ramp waveforms is 1000 Hz, The
output frequency can be varied from 0 to 1 MHz with $.001 Hz resolution.
However, ramp waveform performance is not specified above 160 kHz and will
degrade substantially above this frequency. Refer to the FREQ command for
details on setting the output frequency.
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APPLY RPI {cont)

Setting the DC Ofisel Vollage (DCOFF}

At power-on, the DC offset voltage for AC waveforms is 0 volts. The offset
voltage can be changed using the DCOFF command. The offset can be a positive
or negative number such that the peak AC value of the output waveform, plus
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak
range. Refer to the DCOFF command for details on selecting the DC offset

voltage.

Setling the Duty Cvcle (DUTY)

At power-on, the duty cycle For ramp waveforms is set to 50%. You can vary
the duty cycle from 5% to 95% for frequencies up to 100 kHz. Refer to the
BUTY command for details on setting the duty cycle.

2P to RMS Conversion

APPLY RPI generates an AC ramp current waveform with peak-to-peak (PP)
values set by pp__amplitude. For ramp current outpufs measured with an RMS
multimeter, use Irp = 34604*IrMS to convert an RMS reading to an equivalent PP

value,

Related Commands

ARANGE, DCOFF, DUTY, FREQ, IMP, OUTPUT?, TERM, USE

Exampl@ Example: AC Ramp Waveform Current Output (APPL_RPI)

This program outputs a 0005 A PP (5 mA) ramp waveform from channel A,

10 Ffile APPL_RPI

20 !

30 CLEAR 709 ICiear HP 3245A

40 QUTPUT 709;#RSTH tReset HP 3245A

50 OUTPUT 7Y09;"SCRATCH® IClear BP 3245A memory

690 !

70 QUTPUT 709;HUSE On tUse channet A

80 QUTPUT 709;9APPLY RPi 0.005" igutput 0.005 A PP ramp waveform
94 END
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Description

Syntax

Parameters
pp_amplitude

Remarks

Apply Voltage Ramp Waveform. APPLY BPV outputs an AC ramp voltage
waveform from the USE channel

APPLY RPV pp amplitude

Peak-to-peak amplitude between 0.03125 Vac (PP} and 20 Vac (PP) in the Oa
output impedance mode or between 0415625 Vac (PP) and {0 Vac (PP) in the
500 mode (when terminated with a 500 load),

AC Voltage Ranges (APPLY RPV)

AC ramp voltage waveforms can be generated on one of seven ranges in the 00
or 500 output impedance mode., The following table shows the AC voltage rang-
es and maximum programmed cutput values available in each output impedance
mode. You can set the output amplitude from 10% to 100% of the specified

range.

Output Range Maximum Programmed
Impedance | (Volts P-P} Cutput {Volts P-P) | Resolution
00 0.3125v 0.3125v 156 pv
00 0.625V 9,625V 312 wv
Ga 1.85V 1.25v 625 v
0 2.5v 2.5v 1.25 mv
ag 5v 5v 2.5 mv
0a 10V 10V 5 my
o0 20V 20V 10 mv
50Q 0.15625v 0.15625V 78 pv
500 0.3125v 0.3125v 156 pv
500 8.625Y 0.625v 312 wv
50Q 1.25v 1.25v 625 v
50Q 2.5V 2.5V 1.25 mv
500 5v 5v 2.5 mv
500 10V 10v 5 my

Setting the Output Impedance (IMP)

The output impedance for either channel can be set to 00 or 560, In the 00
(power-on) maode, the voltage output is the same as the programmed output volt-
age with or without termination. However, in the 500 mode, the actual output
voltage is equal to the programmed output voltage ONLY when the output is
terminated with a 500 load. Other impedances will cause the ocutput voltage to
vary. Refer to the IMP command for details on setting the output impedance.
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APPLY RPV (cont)

The Autorange Funchion (ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 3245A auiomati-
cally selects the lowest voliage or current range which will provide maximum
accuracy for the desired output level. An error is generated if yvou attempt to set
the output level greater than 100% of the highest voltage or current range avail-
able. For AC waveforms, an error is also generated if’ vou attempt to set the
peak-to-peak amplitude less than [0% of the lowest peak-to-peak range.

When the autorange function is disabled (ARANGE OFF), the instrument retaing
the present range regardiess of the programmed output value. If the prograni-
med value attempts to exceed 100% of the present range, an error is generated.
For AC wavelforms, an error is also generated if you attempt to set the peak-to-
peak amplitude less than 10% of the present peak-to-peak range.

Selecting the Output Freguency {FREQ)

At power-on, the ouiput frequency for AC waveforms is 1000 Hz. The output
frequency can be varied from 0 to | MHz with 6001 Hz resolution. However,
ramp waveform performance is not specified above 00 kHz and will degrade

substantiafly above this frequency. Refer to the FREQ command for details on
setting the output frequency.

Setting the DC Ofiset Voltage (DCOFF)

At power-on, the DC offset voltage for AC waveforms is 0 volts. The offset
voltage can be changed using the DCOFF command. The offset can be a positive
or negative number such that the peak AT value of the output waveform, plus
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak
range. Refer to the DCOFF command for details on selecting the DC offset
voltage.

Setting the Duly Cycle

At power-on, the duty cycle for ramp waveforms is set to 50%. You can vary
the duty cycle from 5% to 95% for frequencies up to 100 kHz. Refer to the
DUTY command for details on setting the duty cycle.

PP to RMS Conversion

APPLY RPV generates a voltage ramp wavelorm with peak-to-peak (PI?) values
set by pp__amplinide. For ramp voltage outputs measured with an RMS multi-
meter, use Vpp = 3404*VRrMs to convert an RMS reading to an equivalent PP
value.

Related Commands

ARANGE, DCOFF, DUTY, FREQ, IMP, OUTPUT?, TERM, USE
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Example

APPLY RPV (cont)

Example: AC Ramp Waveform Voltage Output (APPL_RPY)

This program outputs a 4.5 Vac PP ramp waveform from channel A,

10
20
30
40
50
60
70
80
20

tfile APPL_RPY

|

CLEAR 70%

QUTPUT 790;YRSTH

QUTPRUT 789;"SCRATCH"

i

OUTPUT 709;"USE ov

OUTPUT 709;"APPLY RPV 4.54
END

IClear HP 3245A
tReset HP 3245A
iClear HP 3245A memory

lise channel A

'utput 4.5 Vac PP ramp waveform

Commands
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Description

Syniax
Parameters
pp_amplitude
Remarks
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Apply Current Square Waveform. APPLY SQI cutputs an AC current square
waveform from the USE channel.

APPLY SQI pp_amplitude

Pealk-to-peak amplitude between 0.0080G1 A and 0.2 Amps,

AC Current Ranges (APPLY SQI)

AC current square waveforms can be generated on one of four ranges in the 0n
or 500 output impedance mode. The following table shows the AC current rang-
es and maximum programmed output values available in each output impedance
mode. You can set the output amplitude from 5% to 100% of the specified

range.

Range Max imum Rescluticon
Programmed Output

6.0082 A 0.0002 A 50 nA
0.002 A G.002 A 500 nA
0.062 A& 6.62 A 5 A
0.2 A 6.2 A 30 A

The Auvtorange Function (ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 3245A auiomati-
cally selects the lowest voltage or current range which will provide maximum
accuracy for the desired cutput level. An error is generated if you attempt to set
the output level greater than [00% of the highest voltage or current range avail-
able. For AC waveforms, an error is also generated if you attempt to set the
peak-to-peak amplitude less than 5% of the lowest peak-to-peak range.

When the antorange function is disabled (ARANGE OFF), the instrument retains
the present range regardless of the programmed output value. If the program-
med value attempts to exceed 100% of the present range, an error is generated.
For AC waveforms, an error is also generated if vou attempt to set the peak-to-
peak amplitude less than 5% of the present peak-to-peak range.

Selecting the Output Frequency (FREQ)

At power-on, the output frequency for AC waveforms is 1000 Hz. The output
frequency can be varied from 0 to I MHz with 0.001 Hz resclution. Refer to the
FREQ command for details on setting the cutput frequency.



Example

APPLY SQI (cont)

Setling the DC Oifset Voltage (DCOFF)

At power-on, the DU offset voltage for AC waveforms is 0 volts. The offset
voltage can be changed using the DCOFF command. The offset can be a positive
or negative number such that the peak AC value of the output waveform, plus
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak
range. Refer to the DCOFF command for details on selecting the DC offset
voltage.

Setting the Duty Cyele (DUTY)

At power-on, the duty cycle for square waveforms is set to 30%. You can vary
the duty cycle from 5% to 95% for frequencies up to 100 kHz. Refer to the
DUTY command for details en setting the duty cycle.

PP to RMS Conversion

APPLY SQI generates an AC current square waveform with peak-to-peak (PP)
values set by pp__amplitude. For outputs measured with an RMS multimeter,
use Ipp = 2*¥Irms.

Related Commands

ARANGE, DCOFF, DUTY, FREQ, IMP, QUTPUT?, TERM, USE
Example: AC Square Waveform Current Output (APPL_ 8GN
This program outputs a 0.065 A PP (5 mA) square waveform from channel A,

10 Ifile APPL_S@]

28 I

36 CLEAR 709 iClear HP 3245A

40 OUTPUT T709;“RSTH I1Regset HP 3245A

50 QUTPUT 709;"SCRATCH® tLtear HP 3245A memory

60 !

70 QUTPUT 709;"USE 0¥ IUse channel A

80  QUTPUT 799;“APPLY SCI 0.005% 10utput 0.9005 A PP square waveform
S0 END
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Description

Syntax

Parameters

pp_amplitude

Remarks
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Apply Voltage Square Waveform., APPLY SOV outputs an AC voltage square
waveform from the USE channel.

APPLY SQV pp _amplitude

Peak-to-peak amplitude between (03125 Vac (PP) and 20 Yac (PP) in the (o
output impedance mode or between 0.013625 Vac (PP) and 10 Vac (PP) in the
500 mode (when terminated with a 500 load).

AC Voltage Ranges (APPLY SQV)

AC voltage square waveforms can bhe generated on one of seven ranges in the 0Q
or 500 output impedance mode. The following table shows the AC voltage rang-
es and maximum programmed output values available in each output impedance
mode. You can set the output amplitude from 10% to 100% of the specified

range,

Jutput Range Maximum Programmed
Impedance | (Volts P-P) Output (Volts P-P) Resolution
a4 G.3125v 0.3125v 156 v
00 0.625V G.625V 312 wv
00 1.25v 1.25v 625 pv
(i8] 2.5V 2.5V .25 mv
1}#] 3V 5v 2.5 mv
8 10v oy 5 mv
0G 20v 20V 10 mv
560 0.15625V 0.15625V 78 v
500 0.3125V 0.3125v 156 v
500 0.625V 0.625v 312 uv
300 1.25V 1.25v 625 pv
500 2.5V 2.5v 1.25 mv
500 5v v 2.5 mv
500 1oV 10v 5 mv

Seiting the Quiput Impedance (IMP)

The output impedance for either channel can be set to 00 or 500. In the 0g
{power-on) mode, the voltage output is the same as the programmed oufput volt-
age with or without termination. However, in the 500 mode, the actual output
voltage is equal to the programmed ouiput voltage ONLY when the cutput is
terminated with a 500 load. Other impedances will cause the output voltage to
vary. Refer to the IMP command for details on setting the output impedance.



APPLY SQV (cont)

The Autorange Funclion {(ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 32454 automati-
cally selects the lowest voliage or current range which will provide maximum
accuracy for the desired output level. An error is generated if’ vou attempt to set
the outpui level greater than 100% of the highest voltage or current range avail-
able. For AC waveforms, an error is also generated if yvou attempt to set the
peak-to-peak amplitude fess than 10% of the lowest peak-to-peak range.

When the autorange function is disabled (ARANGE OFF), the instrument refains
the present range regardless of the programmed output value, If the program-
med value attempts to exceed 100% of the present range, an error is generated.
For AC waveforms, an error is also generated if vou attempt to set the peak-to-
peak amplitude less than 10% of the present peak-to-peak range.

Selecting the Qutput Frequency (FREQ)

At power-on, the output frequency for AC waveforms is 1000 Hz. The output
frequency can be varied from 0 to | MHz with 000! Hz resolution. Refer to the
FREQ command for details on setting the ocutput frequency.

Setting the DC Offsel Voltage (PCOFF)

At power-on, the IDC offset voltage for AC waveforms is 0 volts. The offset
voltage can be changed using the DCOFF command. The offset can be a positive
or negative number such that the peak AC value of the output waveform, plus
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak
range. Refer to the DCOFF command for details on selecting the DC offset
voltage.

Setting the Duly Cycle {DUTY}

At power-on, the duty cycle for square waveforms is set to 50%. You can vary
the duty cycle from 5% to 95% for frequencies up to 160 kHz. Refer to the
DUTY command for details on setting the duty cyele.

PP to RMS Conversion

APPLY SOV generates an AC voltage square waveform with peak-to-peak (PP)
value set by pp__amplitude. For outputs measured with an RMS multimeter, use

Yep = 2¥VRHMS.

RBelated Commands

ARANGE, DCOFF, DUTY, FREQ, IMP, OUTPUT?, TERM, USE
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APPLY SQYV (cont)

Example
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2-30

Example: AC Square Waveform Voltage Output (APPL_SQV)

This program cutputs a 4.5 Vac PP square waveform from channel A.

HY
20
30
40
50
60
70
a9
%0

1§ile APPL SQV

! ~

CLEAR 709

OUTPUT 70¢;“RGTH

CUTPUT 709;“SCRATCH®

i

OUTPUT 709;USE Q*

OUTPUT 709;MAPPLY 50V 4,54
END

IClear HP 32454
tReget HP 3245A
ICtear HP 3245A memory

fUse channel A
output 4.5 Vac PP square waveform



Description

Syntax
Parameters
pp_amplitude

array name

Remarks

Apply Curvent Arbitrary Waveform. APPLY WFI outputs an arbitrary current
waveform from the USE channel

APPLY WFt pp_amplitude | array _name |

Peak-to-peak amplitude from 0.00001 A 10 0.2 A

Specifies the name of the REAL or INTEGER array containing 2048 points
which define the waveform. Fach REAL array element must have a value be-
tween -1 and +1, inclusive. If array _name is defined as an INTEGER array,
each element must be converted to a hardware integer format before executing
APPLY WFI. Refer to the FILLAGC, FILLAP, and FILLWF commands for details.

Array names may contain up to 10 characters. The first character must be a let-
ter {A-Z) but the remaining nine characters can be letters, numbers (0-9), the un-
derscore characters {"_"), or the question mark {"1"). Array names must not be the
same as HP 3245A commands or parameters or stored state names, The default
array _name is the name of the array most recently specified with APPLY WFI,
{(When APPLY WFI is used with only the pp _amplitude parameter, a new array
is not downloaded - only the amplitude is changed.)

AC Current Ranges (APPLY WFD

AC arbitrary current wavef'orms can be generated on one of four ranges in the
00 or 500 output impedance mode. The following table shows the AC current
ranges and maximum programmed output vaiues available in each output im-
pedance mode. You can set the output amplitude from 5% to 100% of the
specified range.

Range Max i mum Resolution
Programmed Cutput

0.0002 A 0.0002 A 50 nA
0.002 A 0.002 A 500 pA
0.02 A 0.02 A 5 pA
0.2 A 0.2 A 50 A

The Autorange Function (ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 32454 automati-
cally selects the lowest current range which will provide maximum accuracy for
the desired ocutput level. An error is generated if you attempt to set the output
level greater than 100% of the highest current range available. For AC
waveforms, an error is also generated if you attempt fo set the peak-to-peak
amplitude less than 10% of the lowest peak-to-peak range.
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APPLY WF! (cont)

Example
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When the autorange function is disabled (ARANGE OFF), the instrument refains
the present range regardless of the programmed output vatue, If the program-
med value attempis to exceed 100% of the present range, an error is generated,
For AC waveforms, an error is also generated if you attempt to set the peak-to-
peak ampiitude less than 10% of the present peak-to-peak range.

Selecting the Ouiput Frequency (FREQ)

At power-on, the output frequency for AC waveforms is 1000 Hz. The output
frequency can be varied from 0 to 1 MHz with 0001 Hz resolution. Refer to the
FREQ command for details on setting the output freguency.

Setting the DC Qfiset Voltage (DCOFF)

At power-on, the DC offset voltage for AC waveforms is 0 volts. The offset
voltage can be changed using the DCOFF command. The offset can be a positive
or negative number such that the peak AC value of the output waveform, plus
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak
range, Refer to the DCOFF command for details on selecting the DC offset
voltage.

Related Commands

DCOFF, FILLAC, FILLRP, FILLWF, FREQ, IMP, OUTPUT?, TERM, USE
Example: Generating a Cosine Waveform (APPL_WFh

This program defines and applies a 2 kHz cosine waveform with an amplitude of
0.005 A (5 mA) PP from channel A,

10 tfile APPL_WFI

20 §

3¢ CLEAR 709 iClear HP 3245A

40 CUTPUT 709;"RST" [Reset HP 3245A

50 OUTPUT 709;#SCRATCHY IClear HP 3245A memory
60 i

74 OUTPUT 709;HMREAL CARRAY(Z047),P1M 1Dim REAL array, var
BO QUTPUT 709:npl = 3,1415925" 1Assign value to PI

90 t

100 OUTPUT 709;9SUB DEF_ARRAY® tBegin subroutine

119 CUTPUT 70%;" FOR I = 0 TO 2047 IBegin count ioop

120 OQUTPUT 799;" CARRAY(I) = COS(2*P1*1/2048)" ICompute array values
130 QUIPUT 709;" NEXT Iv llncrement ioop

140 OQUTPUT 709;"SUBEND" VEnd subroutine

150 OUTPUT 709;"CALL DEF_ARRAY™ icall subroutine

160 ¢

170  CUTPUT 709;MUSE O iUse channel A

180 CUTPUT 709;"FREQ 2E3Y IChange freq to 2 kHz
190 OUTPUT 799;"APPLY WFI C.005,CARRAY"M Qutput cosine waveform
200 END



Descri pﬁ@ﬂ Apply Voltage Arbitrary Waveform. APPLY WFV outputs an arbitrary voltage
waveform from the USE channel.

Syntax APPLY WFV pp amplitude |, arvay _name }
RParameters

pp_amplitude Peak-to-peak amplitude from 0.03125 Vac (PP) to 20 Vac (PP) in the 0g output
impedance mode or from 0.015625 Vac (PP) to 10 Vac (PP) in the 500 mode
{when terminated with a 500 load).

array name Name of a REAL or INTEGER array containing 2048 points which define the
waveform. Each REAL array element must have a value between -1 and +I, in-
clusive, If array__name is defined as an INTEGER array, each element must be
converted to a hardware integer format (with FILLAC, FILLAP, or FILLWF)
before executing APPLY WFV.,

Array names may contain up to 10 characters. The first character must be a let-
ter (A-Z) but the remaining nine characters can be letters, numbers (0-9), the un-
derscore characters ("_"), or the question mark ("7"), Array names must not be the
same as HP 3245A commands or parameters or stored state names. The default
array__name is the name of the array fast specified with APPLY WFY. (When
APPLY WFV is used with only the pp  amplitude parameter, a new array is not

downloaded - only the amplitude is changed.)

Remarks AC Voltage Ranges (APPLY WFV)

Arbitrary waveforms can be generated using one of seven ranges in the 00 or 500
output impedance mode, as shown in the following table. Output amplitude can
be set from 10% to 100% of the specified range,

Qutput Range Maximum Programmed Resolution
Impedance | (Volts P-P) Output (Voits P-P)
319] 0.3125v 0.3125v 156 v
oG 0.625V 0.625v 312 wv
0 1.25v 1.25v 625 v
a0 2.5V 2.5V 1.25 mv
aq 5V S5v 2.5 mv
0Q 10V 16V 5 mv
onR 20v 20V 10 mv
500 0.15625v 9.15625V 78 Mv
500 0.3125v 0.3125v 156 pv
500 0.625v 9.625Y 312 pv
5060 1.25V 1.25v 625 v
500 2.5V 2.5V 1.25 mv
500 5v 5v 2.5 mv
50Q 10V 16V 5 mv
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APPLY WFV (cont)
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Setting the Ouiput impedance (IMP)

The output impedance for either channel can be set to 00 or 500, In the 00
{power-on) mode, the voltage output is the same as the programmed output volt-
age with or without termination. However, in the 500 mode, the actual output
voltage is equal to the programmed outpuf voltage ONLY when the output is
terminated with a 500 load. Refer to the IMP command for details on sefting the
output impedance.

The Autorange Function {ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 3245A automati-
cally selects the lowest voltage or current range which will provide maximum
accuracy for the desired output level, An error is generated if you attempt to set
the ovutput level greater than 100% of the highest voltage or current range avail-
able. For AC waveforms, an error is also generated if you affempt 1o set the
peak-to-peak amplitude less than 10% of the lowest peak-to-peak range.

When the autorange function is disabled (ARANGE OFF), the instrument retains
the present range regardless of the programmed output value. If the program-
med value attempts 1o exceed 100% of the present range, an error is generated.
For AC waveforms, an error is also generated if you attempt 1o set the peak-to-
peak amplitude less thai 16% of the present peak-to-peak range,

Seilecting the Qutput Frequency (FREQ)

At power-on, the output frequency for AC waveforms is 1000 Hz, The output
frequency can be varied from 0 to | MHz with 0.001 Hz resolution. Refer to the
FREG command for details on setting the output frequency.

Setting the DC Offset Voltage (DCOFF)

At power-on, the DC offset voltage for AC waveforms is § volts. The offset
voltage can be changed using the DECOFF command. The offset can be a positive
or negative number such that the peak AC value of the output waveform, plus
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak
range. Refer to the DCOFF command for details on selecting the DC offset
voltage.

Related Commands

DCOFF, FILLAC, FILLRP, FILLWEF, FREQ, IMP, CGUTPUT?, TERM, USE



Exampile

APPLY WFV (cont)

This program defines and applies a 2 klz cosine waveform with an amiplitude of
24 Vac PP from channel A, Since precomputing (with a FILLWF command) is
not done, approximately 625 msec scaling time + 50 msec download time is
required to output the waveform. However, FILLWF can be used to reduce the
time required to outpui the waveform, See the FILLWF command for details,

10 ifile APPL WFV

20 !

30 CLEAR 709 tClear HP 3Z245A

49 QUTPUT 709;URSTY IReset HP 3Z24%A

50 QUTPUT 70G9;“SCRATCHY Iciear HP 3245A memory
60 !

70 QUTPUT T7O9;"REAL CARRAY(2047),PIn IDim REAL array, var
8¢ QUTPUT 709;"P1 = 3,1415925% iAssign value to PI

20 i

100 QUTPUT 709;"SUB DEF_ARRAYY tBegin subroutine

110 QUTPUT 709;% FOR I = 0O TO 20474 tBegin count loop

126 OUTPUT 709;¢ CARRAY(I) = COS{2*PI*1/2048)" 1Compute array values
13C QUIPUT 709;M  NEXT I¥ 'Increment ioop

140 GCUTPUY 709;YWSUBENDY {End subroutine

150  QUTPUT 709;"CALL DEF_ARRAYM icall subroutine

160 1

170 QUTPUT 709;uUSE Ov ltise channel A

180 OUTPUT 7O09;YFREQ 2E3® IChange freg to 2 kHz
190 OQUTPUT 709;"APPLY WFV 2.4, CARRAY"® 0utput cosine waveform
200 EWD
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Description

Syntax

Paramedlers

mode

Hemarks

Commands
2-36

Set/Read Autorange. ARANGE enables or disables the autorange function on
the USE channel. ARANGE? returns the autorange setting (OFF /ON) for the
USE channel.

ARANGE [mode]

ARANGE?

The mode parameters follow, Power-on, reset, and default mode = ON.

mode l Befinition

OFF Disables autorange function.
G Enables autorange function.

Using ARANGE

When the autorange function is enabled (ARANGE ON), the lowest voltage or
current range is selected which will provide maximum accuracy for the desired
output level, An error is generated if you attempt to set the output level greater
than 100% of the highest voltage or current range available, For AC waveforms,
an error i§ also generated if you attempt to set the peak-to-peak amplitude less
than 10% of the lowest peak-to-peak range.

When the autorange function is disabled (ARANGE OFF), the HP 3245A retains
the present range regardless of the programmed output value. If the program-
med value attempts to exceed 100% of the present range, an error is generated.
For AC waveforms, an error is also generated if you attempt to set the peak-to-
peak amplitude less than 10% of the present peak-to-peak voltage range (less than
5% of the present peak-to-peak current range).

Auigrange Function Automatically Enabled

At power-on, the autorange function is enabled (ARANGE ON), Autoranging is
automatically enabled when commands which change the DC resolution
mode(DCRES), cutput impedance {(IMP), or output function (APPLY) commands
are executed. Also, if ARANGE OFF is set immediately after power-on, the 1V
range is set.

Query Command (ARANGE?)

The ARANGE? command returns the autorange setting (OFF/ON) of the USE
channel (channel A or B).

Related Commands

APPLYs, DCRES, FUNC, IMP, RANGE, TERM, USE



Example

ARANGE/ARANGE? (contf)

Exzample: Using Autorange Function (ARANGE)

This program first sets DCV output (line 70) and turns autorange OFF (line 80).
Then, changing the cutput function to ACY (line 130) automatically turns auto-
range ON, since the output function is changed from DCV to ACY.

10 1file ARANGE

20 t

36 CLEAR 709 IClear BP 3245A

40 QUTPUT 709;MRST 0" IReset channel A
50 !

69 CUTPUT T709;"USE oM lifse channel A

70 OUTPUY 70%;% APPLY DCV QM Igutput 10 ¥DC

80 QUTPUT 70%9;" ARAKGE OFF" IDisable autorange

g0 OUTPUT 709;:% ARANGE?™
106 ENTER 709:A%
110 PRINT "Autorange Mode = ':A$

120 OUTPUT 709;"WAIT 1¥ tWait one sec

130 QUTPUT TO9;" APPLY ACY .035® Houtput 1 vDC

140 QUYPUT 709;" ARANGE?Y 1Query autorange mode
150 ENTER 709;8% lEnter mode

160 PRINT YAutorange Mode = *;B% IDisplay mode

170 END

A typical return follows. Note that autorange was disabled (fixed range set) for
the DCV cutput, but autorange was again enabled for the ACV output {unction,
since the function changed.

OFF
ON

H]

Autorange Mede
Auterange Mode
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o

D@%Cﬁpig@n Arctangent Returns the value of the angle (in radians) which has a tangent
eqgual o the argument.

Syntax ATN (argument)
Parameters

argument The argument parameter must be a number or numeric expression (enclosed in
parentheses},

Memarks  Related Commands

COS, 5IN
Exampie Example: Using the ATN Function (ATN)

This program computes the arctangent of 02018 and displays the result
(19912573 radians) on the controller CRT.

10 1file ATH

290 !

30 OUTPUT 709;"VREAD ATKN{(O.2G183" tCompute the artangent
40 ENTER T09:A [Enter result

50  PRINT ®“Arctangent = “;A;"radians" |Display result

60 END

A typical return is;

Arctangent = 19912573 radians
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Description

Syntax
Paramelers

mode

Remarks

Example

Beep. Enables or disables the HP 3245A beeper mode. When the beeper mode is
enabled, a beep occurs wien an error is generated. When disabled, error mes-
sages are displayved on the {ront panel but the beep is suppressed.

BEEP [model

The mode parameiers follow, Default mode = ONCE.

mede
Parameter befinition
OFF Disables beeper mode.
OH Enables beeper mode.
ONCE Beep conce then return to previous mode (OFF or ON},

BEEP ONCE Overrides Present Mode

The BEEP ONCE command overrides the present ON/OFF mode of the BEEP
command and produces a single beep. The beep occurs even if the beeper mode
is disabled (BEEP OFF). After a single beep, the beeper mode returns to the
previous mode (ON or OFF).

Beeper Mode is Stored in Continuous Memory

The beeper mode is stored in continuous memory and is retained when power is
removed from the HP 3245A,

BEEP Does not Affect Power-On Sequence

The HP 3245A signals the end of its power-on test with a tone, The BEEP
command does not affect this tone.

Example: Praduce a Single Beep

This program temporarily disables the beeper mode, produces one beep, and then
returns to the BEEP OFF mode,

10 OQUTPUT 709;"BEEP OFFV iDisable beeper mode
20 OUTPUT 709;"BEEP ONCE™ 1Beep once and return to BEEP OFF mode
30 END
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Description

Syntax
Parameters

argument

Remarks

Example

Commands
2-40

Binary AND. Returns the value of the bit-by-bit logical AND of the specified
arguments.

BINAND cargument, argument)

Both argument parameters must be integer numbers or numeric expressions
{enclosed in parentheses) in the range -32768 to +32767,

BINAND Operation

Within the HP 3245A processor, each bit in one argument is logically ANDed
with the corresponding bit in the other argurment, as shown in the following
truth table.

A B A AND B

—_ A o
- = O
-~ 0 LD O

Related Commands

AND, BINCMP, BINEOR, BINICGR
Example: Using the BINAND Function

This program computes the BINAND value of 12 and 9 and displays the result (8)
on the controlier CRT. The BINAND arithmetic is;

12 = 0000 0000 0000 1300
¢ = 0000 G000 0000 1001

& = 0000 0G00 8000 1000
10 OQUTPUT 709;"VREAD BINAND(12,9)% tCompute and read BINAND vatue
20 ENTER 709;A fEnter resuit
30 PRINT “BINAND Value = “:p iDisplay resuit

40 END
A typical return is:

BINAND Value = 8



Description
Syntax
Parameters

argument

Remarks

Example

Binary Complement, Returns the binary complement of the specified argument.

BINCMP (argument)

The argument parameter must be an integer nuwmber or numeric infeger (enclosed
in parentheses) in the range -32768 to +32767.

BINCMP Operation

Within the HP 3245A processor, each bit in argument is complemented and the
resulting value is returned,

Related Commands

BINAND, BINEOR, BINIOR
Example: Using the BINCMP Function

The following program computes the BINCMP value of -13 and displays the
result (12) on the controller CRT. The BINCMP arithmetic is

<13 = 1111 1111 1111 0011

12 = 900C 0000 000¢ 1160 = Complement
16 OUTPUT 709;MVREAD BINCMP{-13)" tCompute and read BINCMP value
20 ENTER 709;A tEnter result
30 PRINY “BINCMP Value = YA tPrint result

&0 END
A typical return is:

BINCHMP Value = 12

Conmmangs
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Description

Syntax
Parameters

argument

Remarks

Example
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Binary Exclusive-OR. Returns the value of the bit-by-bif logical exclusive-OR. of
the specified arguments,

BINEOR (argument, argument)

Both ergument parameters must be integer numbers or numeric expressions
(enclosed in parentheses) in the range -32768 to +327067.

BINEQR Operation

Within the HP 3245A processor, each bit in one argument is exclusive-ORed with
the corresponding bit in the second arginnent as shown in the following truth
table:

A B A XOR 8

IR e S =
wr (D e O
O e - 0D

Helated Commands

BINAND, BINCMP, BINIOR
Example: Using the BINEQR Function

The following program computes the BINEOR value of 12 and -9 and displays
the result (-5) on the controller CRT. The BINEOR arithmetic is:

12 = 0800 0900 00C0 1100

- o= 1111 1111 1811 G111

<5 = 111 1111 1111 101
10 QUTPUT 709;"VREAD BINEOR(12,-9)" ICompute and read BINEOR value
20 ENTER 709;A {Enter rezuit
30 PRINT “BINEOR Value = ";A IPrint result

40 END
A typical return fs:

BINEOR Value = -5



Description

Syntax
Parameters

argument

Remarks

Example

Binary inciusive-0R. Returns the value of the bit-by-hit logical inclusive-OR of
the specified arguments.

BINIOR (argument, argument}

Both argnment parameters must be integer numbers or numeric expressions
{enclosed in parentheses) in the range -32768 to +32767.

BINIOR Operation

Within the HP 3245A processor, each bit in one argument is inclusive-ORed with
the corresponding bit in the other argument, as shown in the following truth
table:

A B A OR B

a3
el A =1
P e

Related Commands

BINAND, BINCMP, BINEOR, OR
Example: Using the BINIOR Function

The following program computes the BINIOR value of 12 and 9 and displays the
result (13) on the system controller. The BINIOR arithmetic is:

12 = Q000 0000 0000 1100

9 = Q000 0000 0GOO 1081

13 = Q000 0000 0CGOO 1101
10 OQUTPUT 709;"VREAD BIKIOR(1Z,9)* iCompute and read BINIOR value
20 ENTER 709;A {Enter result
30 PRINT YBINIOR Value = ":A Ipisplay result

40 END
A typical return is:

BIKIOR Value = 13
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Description

Syntax
Parameters
argument

bit_position

Hemarks

Example
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Head Bit Yalue. Returns "0" or "1" representing the fogic value of the specified
bit of the argument,

BIT (argument, it _position)

The argwment parameter is a number or numeric expression {enclosed in paren-
theses) in the range -32768 to +32767. Within the FIP 3245A processor, argumont
is represented as a 16-bit, 2’s complement integer,

The bit__position parameter is a number or numeric expression (enclosed in
parentheses) between 0 and 15. Bit 0 represents the least significant bit (LSB) and
bit 15 represents the most significant bit (MSB).

Data Returned

The BIT command returns a "¢" or "1" indicating the logic state of the specified
bit of the argument.

Example: Using the BIT Function

The following example determines the value (0 or 1) of bit 4 in the [6-bit, 2%
complement representation of 17. Since 17 = 0000 0000 0001 0901, the program
returns a "1".

10 QUYPUT 7O09;“VREAD BIT(17,4)" 'Read value of bit 4
20 ENTER 709;4A lEnter result

30 PRIKT #Bit Value = ;A iDisplay resutt

40 END

A typical return is:

Bit Vaiue = 1



Description

Syntax
Parameters

mode

Remarks

Example

Block Output Mode, BLOCKOUT applies only to binary output data (as set by
OFCHMAT BINARY). With block output mode enabled, a data header precedes
the data output. With block output mode disabled, binary data is output without
a preceding header,

BLOCKOUT mode

The mode parameters are as follows. Power-on/reset niode = ON.

mode
Parameter Description
OFF Binary data is output without preceding header.
O IEEE-728 Block A header precedes the binary data.

Block Output Disabled (BLOCKOUT OFF)

With BLOCKOUT OFF, only the binary number is cutput (no header or cr If).
EO1 is sent with the final byte of the binary message if enabled with the END
command.

Block Qutput Enabled (BLOCKQUT ON)

At power-on, BLOCKOUT ON is set and binary cutputs are preceded with an
IEEE-728 Block A header and followed by a ¢r /f. The format header consists
of four bytes: the # sign, the letter A, and two bytes which indicate the number
of bytes of data to follow. BEOI is sent with the line feed if enabled with the
END command.

Related Commands

END, OFORMAT
Example: Disabling Bieck Output Mode
This program segment sets binary output mode and disables block output mode,

so binary data is output without the IEEE-728 Block A header. See the
OFCORMAT command for an example program using BLOCKOUT and OFGRMAT.

100 QUTPUT 709;"CFORMAT BINARYY 1Sets binary data output format
110 O©UTPUT 709;"BLOCKOUT OFF" 19utput binary data without header
Commands
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B&S(‘;ﬂpﬁl'@ﬁ Channel Calibration. Initializes an algorithm to perform a full adjustment of
voltage and current ranges.

Refer to the HP 3245A Calibration Manual (P/N 03245-90003) for information
on the use of this command,

Commands
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Description

Syntax
FParameters
Remarks

Example

Read CAL Jumper Setting. Returns the setting of the CAL jumper (ENABLED
or DISABLED).

CALEN?
None.

CALEN? Heturns CAL Juinper Position

The CALEN? command returns the position (ENABLED or DISABLED) of the
CAL jumper (J1 or §1) within the HP 3245A. The command returns "1" if the
CAL jumper is in the ENABLE position or 0 if the CAL jumper is in the
DISABLE position. Calibration with CAL can be performed ONLY if the CAL
jumper is in the ENABLE position.

Related Commands

CAL
Example: Read CAL Jumper Position

The following program determines the position (ENABLED/DISABLED) of the
calibration jumper,

10 OUTPUT 709;MCALEN?Y f{Read calibration jumper position

20 ENTER 709;A 1Enter result
36 PRINT A tDisplay result
40 END

If the calibration jumper is in the ENABLE position, "1" is returned. 1f it is in
the DISABLE position, "0" is returned.

Commands
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Description

Syntax
Parameters

sub _name

Remarks
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Call Subroutine. Executes the named subroutine and waits for completion
hefore executing other commands {contrast with BUN)

CALL sub name

Subroutine name. Subroutine names may contain up to 10 characters. The first
character must be a letter (A-Z) but the remaining nine characters can be lefters,
numbers (0-9), the underscore character (" "), or the question mark ("7").
Subroutine names must not be the same as HP 3245A commands or parameters,
previcusty defined array or variable names, or stored state names.

Subroutine Must Be In Memory

The specified subroutine must be stored in HP 3245A memory (using SUB and
SUBEND) before being executed with the CGALL command.

Execuling Nested Subroutines

CALL mavy be used inside a subroutine to call another subroutine. This provides
expanded capability of "nested" subroutines. When using nested subroutines, the
calling subroutine is suspended so that only one subroutine is running at a time.
Subroutines can be nested up to 10 deep.

Execution Error will Abort Subrouline

I an error occurs during subroutine execution, the subroutine and all nested
levels of subroutines are aborted. The cause of the subroutine error is stored in
the error register, On error, control is returned to the controlier or to the front
panel {to where the command was initiated).

{sing the USE Command Within Subroutines

If USE is executed inside a subroutine called by CALL, the HP 3245A retains that
assignment after the subroutine completes. For example, if channel A is selected
as the USE channel within a subroutine called by CALL. channel A remains the
USE channel after the subroutine completfes.

CALL vs. RUN Subroutines

When CALL is used, the named sulroutine runs to completion before executing
other commands, When BUN is used, the the HP 3245A executes subroutine
commands as it finds time between executing commands outside the subroutine,

Related Commands

RUN, SERIAL, SUB, SUBEND, USE



Example

CALL (cont)

Exampie: Creating and Calling a Subroutine (CALL)

This program creates and calls subroutine BEEPER, As the program executes,
the HF 3245A produces five beeps at 0.5 second mntervals,

10
20
30
40
50
60
70
890
)
100
110
120
130
140
159

1file CALL

CLEAR 709

QUIPUT
QUTPUT
CUTPUT
!
QUTPUT
QUTPUY
QUTPUT
CUTPUT
ouUTPUT
QUIPUT
QUTPUT
END

709;"RSTY
7O9; "SCRATCHN
709, HUSE On

709;"SUB BEEPER"
709;" FOR 1 = 1 710 5%
709 BEEP ONCE®
709;n WAIT .5¢
709;"  NEXT 1"

709; *SUBEND ™

709:"CALL BEEPER"

ICtear HP 3245A
IReset HP 3245A
IClear HP 3245A memory
tUse channel A

1Begin subroutine
'Begin count loop
IBeep once

tHait 0.5 seconds
Fincrement count
1End subroutine
ICalt subroutine
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Description

Syntax
Paramelers
Remarks

Example
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Calibration Number Query. Returns the number of times the HP 3245A has been
calibrated.

CALNUM?
MNone,
Data Beturmned

The CALNUM? command returns the number of times the 3245A has been
calibrated.

Bata Destination

When CALNUM? is entered from the front panel, the number of times the in-
strument has been calibrated is displaved on the front panel display, When
CALNUM? is executed from the controller, the response is sent to the output
buffer in default ASCII format,

Example: Reading the Calibration Number

The following program determines the number of times the 3245A has been
calibrated.

10 QUTPUT 709;"CALNUMZY iCalibration number gquery
20  ENTER 709;A 1Enter results

30 PRINT A IPrint results

40  END



Description

Syntax

Parameters

string

Remarks

Example

Store/Read Calibration Data. CALSTH stores calibration information in the
CALibration RAM, CALSTR? returns the current calibration information stored,
CALSTH functions only when the CAL jumper is ENABLED,

CALSTH seringy

CALSTR?

LCalibration information entered into the CAlLibration RAM, Up to 75 characters
can be stored, and the string must be enclosed by apostrophies () or quotation
marks {").

Storing Calibration Data (CALSTR)

After all calibration values have been entered (with the CAL or CAL VOLTS
command), calibration string information such as calibration dates, temperature,
etc. can be entered into the calibration RAM with the CALSTR command., Note
that CALSTR functions only when the CAL jumper is in the ENABLE position.

Query Command (CALSTR?)

The CALSTR? command returns the current information stored in the calibra-
tion RAM by the CALSTR command,

Helated Commands

CAL
Example: Entering Calibration information
This program uses CALSTR to enter calibration information into the

CALibration RAM, and CALSTR? to recall the information. The program as-
sumes that the CAL jumper is in the ENABLE position,

10 DIM AS(75] thim array

20 QUTPUT 709;“CALSTR *CALIBRATED 18/1/88 BY J.D.'" tEnter cal info
30 OYTPUYT 709;"CALSTR?H tRead cal info
40 ENTER T709;AS [Enter cal info
50  PRINT AS Display cal infc
60  EHD

A typical return is:

'CALIBRATED 10/1/88 BY J.D.!
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Catalog. Returns a catalog hist of all user-defined arrays, variables and sub-
routines.

CAT

None,

Fach line returned by CAT contains information on one symbol. Array informa-
tion is the array name, tvpe, and number of elements, Variable information is
the name and type, Subroutine information is the subroutine name, machine
code size (bytes), and ASCIH text size (bytes). The last line returned is the word
DONE.

How DELSUB Alfecis CAT Listing

The BELSUB command deletes a specific subroutine from memory, but CAT still
returns the subroutine name with code size = 0 and text size = 0. Since the name
still appears in the catalog listing, the name cannot be redefined as something
other than a subroutine.

How COMPRESS Affects CAT Listing

The COMPRESS command converts HP 3245A subroutines from ASCII to
machine code format. After a COMPRESS command, CAT still returns the sub-
routine name with code size listed, but text size = 0. After COMPRESS is ex-
ecuted, subroutines cannot be listed (with LIST) or stepped (with STEP).

How SCRATCH Affects CAT Listing

SCRATCH deletes all user-defined arrays, variables, and stored subroutines from
volatile memory. SCRATCH also removes all arrays, variables, and subroutines
from the catalog listing.

Data Destination

When CAT is entered from the front panel, the response is displaved on the front
panel display. When CAT is executed from the controller, the response is sent to
the output buffer in the default ASCH format.

Reiated Commands

COMPRESS, DELSUB, MEMAVAIL?, SCRATCH



Example

CAT (cont)

Exampie; Catalog Listing (CAT)

This program shows results returned by CAT for subroutine BEEPER, REAL

variables | and R, memory), and INTEGER array A.

10 ifile CAT

20 t

30 9IM Name$ (601 IDimension array

40 CLEAR 769 tClear HP 3245A

56 CUTPUT TO9;PRSTY iReset HP 3245A

66 GUYPUY 709;"SCRATCH" iClear HP 32454 memory
70 CUTPUT 709;“USE G© Itlse channel ©

a0 !

90 OUTPUT T09;%SUB BEEPER® FBegin sub BEEPER

100 OQUTPUT 709;" FOR 1 = 1 TO &% iBegin count loop

116 OUTPUY 7G99 BEEP OKCE" lBeep once

126G OUTPUT 709;% WALT .5% tWait 0.5 seconds

130 OQUTPUT 709; HEXT Iv tIncrement count

149 OUTPUT 709;"SUBENDY 1End sub BEEPER

159 1

160 OQUTPUT 709;“REAL RY i1bef REAL variable R
170 OUTPUT YO9;MINTEGER AC203" 1A is 21-element INYEGER array
180 OQUTPUT 709;"CATH tRequest CAT listing
190 1

200 REPEAT Loop until done

21G ENTER 709;Mame$ {Enter {ine

220 PRINT Name$ IDisplay line

230 URTIL Name$ = “DONE®" IDONE is last woerd returned
2490 EKD

A typical return Tollows, Note that I was automatically defined as a REAL vari-
able since it was not specifically defined as an INTEGER variable,

IARRAY A SIZE 21

REAL R

REAL [

SUB BEEPER S1ZE 268, TEXT SIZE 136
DOKE
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CLEAR is the same as the HP 3245A CLRE command and is executed immediately
upon receipt (if INBUF ON is set). CLEAR (or CLR) does the following:

& Halts all commands or subroutines in progress.

® (lears all status register bits except bit 4 (READY).

@ Clears any pending service request,

e (Clears partialiy entered commands (HP-1B or front panel).
& (lears all stored error messages from error register.

& Clears the HP-IB input and output buffers,

@ Enables the front panel display (if disabled by DISP OFF).

e Disables cutput memory mode (MEM OFF)

& Sets ASCH output format (OFORMAT ASCH).

® Sets monitor mode to MON STATE CHANA (MON command).

CLEAR 7

CLEAR 709

CLEAR 7 IImmediately clear all devices (device clear} on bus
I(select code 7,

CLEAR 709 immediately clear device (selected device clear) at

iaddress 9 (select code 7).



Description

Syntax
Parameters
Remarks

Device Clear. CLA places the HP 32454 in the sane state as set by the fromnt
panel Clear key or by the HP-IB Device Clear or Selected Device Clear com-
mandis.

CLR
None.

CLR Command Action

e Halts all commaands or subroutines in progress,

& Clears all status register bits except bit 4 (READY).

# (Clears any pending service request.

e Clears partiaily entered commands (HP-IB or front panel).
® Clears all stored error messages from error register.

® {lears the HP-IB input and output buffers.

@ Enables front panel display (if disabled by DISP OFF).

& Disables output memory mode (MEM OFF).

e Sets ASCI output format (OQFORMAT ASCI.

e Sets monitor mode to MON STATE CHANA (MON command).

Effect of CLE on Subroutines

If a sulbroutine is being entered when the CLR command is executed, the sub-
routine is scratched and the HP 3245A returns to the normal command mode.
{The CLR command should not be used in a subroutine.)

CLR Command vs. Device Clear Messages

The CLR command is not recognized until all previously entered commands have

been executed. However, the HP-1B Device Clear (eg., CLEAR 7) and Selected
Pevice Clear (eg., CLEAR 7¢8%) commands abort any currently executing
commands.

Related Commands

CIIL, CLROUT, GAL, RESET, RQS, RST
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CLR (cont)

Emmpﬂe Example: Using CLR, CLEAR, and CLEAR 709 Commands

The following program lines show the effect of the HP 3245A CLA command
versus the HP-IB CLEAR and CLEAR 7098 commands on an HP 3245A at address

709.

10 OUTPUT 709;"CLR™ Telear HP 3245A at address 09 when the
lcommand is executed.

G CLEAR 7 IImmediately clear all devices (Device
IClear) on hus {select code 7).

10 CLEAR 709 {immediately clear device (Selected Device

iCiear) at address 9 (select code 7).
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Parameters
Remarks

Exampie

Clear Output Buffer. Clears (erases) the data in the HP-IB output buffer. When
the output buffer is enabled, CLROUT ig useful to ensure that the next query
from the controller gives a predictable response.

CLROUT

None,

Using OUTBUF and INBUF with CLROUT

With OUTBUF OFF (output buffer disabled), it is usually not necessary to clear
the cutput buffer since new data overwrites existing data in the buffer.

With INBUF ON (input buffer enabled), commands following the CLROUT
command may be accepted and stored before CLROUT is executed. If the com-
mands return data, the data returned may be old data, new data, or a combina-
tion of old and new data.

Related Commands

CLR, INBUF, OUTBUF
Example: Clearing the HP-B Quipul Buffer

This program statement clears the HP-1B output buffer.

160 OUTPUT 709;"CLROUTY iCiear HP 3245A output buffer

Commands
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sub_name

Hemarks

Example
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Compress Subroutine. Converts the text of the named subroutine from ASCH
to machine code. This saves space in memory, but compressed subroutines can-
not be listed or stepped.

COMPRESS sub name

Subroutine pame. Subroutine names may contain up to 1@ characters, The first
character must be a letter (A-Z) but the remaining nine characters can be letters,
numbers (0-9), the underscore character ("_"). or the question mark ("),
Subroutine names miust not be the same as HP 3245A commands or parameters,
previously defined array or variable names, or stored state names,

Use COMPRESS Oniy After Subroutine is Tested

Use COMPRESS only afier a subroutine has been debugged and tested, since a
compressed subroutine cannot be listed (with LIST) or stepped (with STEP),
Aftempting to list or step a compressed subroutine does not produce an error but
no action is taken. To avoid memory fragmentation, compress each debugged
subroutine before downloading other subroutines. Compressed subroutines con-
tinue to appear in the catalog listing (CAT) with machine size (SIZE} given, but
text size = § (TEXT SIZE 0).

Related Commands

CAT, LIST, STEP, SUB, SUBEND
Example: Compressing a Subroutine (COMPRESS)

This program compares the effects of COMPRESS with DELSUB on HP 3245A
subroutines. Subroutine V_OUTPUT is compressed with COMPRESS, while
subroutine BEEPER is deleted with BELSUB. Note that V_OUTPUT can be
run, but can no longer be listed or stepped. In contrast, BEEPER cannot be run
although the subroutine name appears in the CAT list.

10 1fite COMPRESS

20 i

30 DIM CHE6C] 10im cent array

40 CLEAR 709 tClear HP 3245A

50 QUTPUT 709;HRSTH tReset HP 32454

60 QUTPUT 7O9;“SCRATCH® [Ctear HP 3245A memory
70 QUTPUT 709:¥USE On 1Use channet A

80 !

90 CUTPUT 709;"SUB V_OUTPUTH 1Begin sub V_OUTPUY
100 CQUTPUT 709;" DIM VOUT(3)" IDimension array

110 QUTPUT 709;" FILL vOuTtT 1.1,2.2,3.3,4.4" I1Enter array values
120 OUTPUT 709:%  APPLY DCMEMV 4,VOUTH fQutput triggered DCV
13CG OUTPUT 709;" WAIT 3% idait 3 seconds

140 OQUTPUT 709;% FOR I = 1 TO 3% 1Begin count loop

150 QUTPUT 709;v TRIGIN SGLM I1Singie trigger

160 OQUTPUT 709;® WAIT 3¢ tWait 3 seconds



170 OUTPUT 7O9;" NEXT I
180 OUTPUT 709; MSUBEND®

190 OUTPUT 709;"COMPRESS V OUTPUTH
200 4

216 OUTPUT 709;"SUB BEEPER®

220 QUTPUT 709;" FOR I = 1 TO 3¢
230 OUTPUT 709:;"  BEEP ONCE"

240 OQUTPUT T09;"  WAIT .57

250 OUYPUT 709;" HNEXT I

260 OUTPUT 709;“SUBEND"

270 OUTPUT 709;“DELSUB BEEPERY

280 1

290 QUTPUT 7G9;MCATH

360

310 REPEAT

320  ENTER 709;{$

330  PRINT €%

340 UNTIL CH="DONE®

350 END

COMPRESS (cont)

IIncrement Loop
tEnd subroutine
ICompress sub V_OUTPUT

tBegin sub BEEPER
tBegin count loop
{Beep once

IWait 0.5 seconds
IIncrement count
1End sub BEEPER
Ilelete sub BEEPER

ICatalog listing

iRepeat until DONE
1Enter line
iDispiay tine
IDONE is last word

A typical return follows, Since subroutine BEEPER was deleted from memory
(SIZE 0, TEXT S1ZE §) by the BELSUB command, the subroutine cannot be run,
but the subroutine name BEEPER still appears in the CAT list. The sub
V_QUTPUT was compressed (SIZE 462, TEXT SIZE 0) by the COMPRESS
command, so the subroutine can still be run but cannot be stepped or listed.

Also, note that the size of REAL array VOUT has been changed to 0 elements by

the COMPRESS command,

SUB BEEPER SIZE
REAL H

RARRAY Your SIZE
sSuUB V_OUTPUT SIZE
DONE

9, TEXT SIZE 8

462, TEXT SI1ZE 0
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Continue Subroutine. Continues execution of a paused or stepped RUN sub-
routine without further intervention.

CONT
None,

CONT Resumes Execution of Current Subroutine

CONT resumes execution of a RUN subroutine currently paused or in single-step
mode. When executed, CONT allows the subrontine to execute to completion,
starting with the command after PAUSE or the last command to be stepped.

Related Commands

PAUSE, RUN, STEP, SUB, SUBEND
Example: Continuing a Paused Subrouline (CONT)

in this program, the 0 key is redefined as the CONT command to continue sub-
routine V_OQUTPUT when key is pressed. When the program executes, the out-
put from channel A is set to 1.1 VIDC and remains at that level until the ¢ key
and Enter keys are pressed. (CONT is displayed on the front panel when the 0
key s pressed.) Fach time the @ and Enter keys are pressed, the subroutine is con-
tinued and the output is increased 1.1 VDC (22 VDC, 3.3 VDC, 44 vD(Q).

10 tfile CONT

20 ¢

30 CLEAR 709

4G GUTPUT 7G9;“RSTY

30  OUTPUY F09;VYSCRATCHT

690 QUTPUT 709;"use 0O

70 OUTPUT 709;"DEFKEY 0, *CONTI®
80 t

90  QUTPUT T09,;YSUB V_DUTPUTH" 1Begin subroutine

160 CUTPUT 709;" DIM VOUT(3)yH IDimension array

110 OUTPUT 709;% FELL VOUT 1.1,2.2,3.3,4.4" Enter array values
120 QUTPUT 709:" APPLY DCMEMV 4,VOuTm® 10utput triggered DLV
130 OUTPUT 709;*® FCR I = 1 TG 3¢ 'Begin count leop

140  OUTPUT FO9;* PAUSE" tPause subroutine

158  QUTPUT 709;w TRIGIN sGLe 1Single trigger

160 QUYPUT 709;" MNEXT Iv {increment toop

170 CUTPYT 709;"SUBEND" ténd subroutine

180 |

190 OUTPUT 709;HRUN V_OUTPUTM
200  CUTPUT 709;"LOCALY

210 END

Fiear HP 3245A

IReset HP 32454

IClear HP 3245A memory
tUse channel A

iDefine key G as “CONTH

1Run subroutine
IFront panel mode



Description
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Parameters

argument

Remarks

Example

Cosine, Returns the cosine of the angle (in radians) represented by the argument.

COS (argument)

The argiement parameter must be a number or numeric expression in radians.
The valid range is + 2.98156824429204 E+8.

Related Commands

ATN, SIN

Example: Using the COS Function

This program computes the cosine of 30 degrees (0.5235 radians) and displays the
result (86607479) on the controller CRT.

10
20
30
40

OUTPUT 709;YVREAD COS(.5235)0 iCompute and read CO5 of 30 degrees
ENTER 709;:A 1Enter result

PRINT "Cosine = ";A 1pisplay result

END

A typical return is:

Cosine = 86607479
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Channel Reset. Places the specified channel in iis reset state. This command
performs the same action as the RESET off (or BST ¢f) command,

CRESET ci

Channel to be reset. CRESET 0 or CRESET CHANA resets channel A while
CRESET 100 or CRESET CHANB resets channel B.

CRESET Same as RESET {fur a Channel

The actions for CRESET are the same as for RESET ch on the channel specified.
Refer to the RESET command for details,

Example: Beset HP 3245A Channels

Line 100 resets channel A and line |10 resets channel B.

1060 OUTPUT 709;9CRESET 0% IReset channel A
110 OUTPUT 709;"CRESET CHANBY IReset channel B



Description

Syntax
Parameters

channel

Remarks

Example

Channel Type GQuery. CTYPE? (or CTYPE) returns a number indicating whether
or not the specified channel is installed. CTYPE? returns "21" if the channel 15
installed or "0" if the channel is not installed.

CTYPE? channel

Channel which is queried, CHANA or 0 specifies channel A, CHANB or 100
specifies channel B.

Data Returned

CTYPE? (or CTYPE) returns "21" if the specified channel is installed, or returns
"0" if the channel is not installed.

Data Destination

i the MEM command is used, the value returned by CTYPE? is stored in the
specified variable or array, When CTYPE? is executed from the front panel, the
response is displayed on the front panel display. When CTYPE? is executed from
the controller, the response is sent to the output buffer in the default ASCil
format.

HP-IB Deata Format

The HP 3245A returns numeric results in either ASCIF or binary format (see the
OFORMATY command). In the default ASCII format, CTYPE? returns integer
results in 0-digit signed notation. In the binary format, CYYPE? returns integer
results in 16-bit, 2's complement notation,

Related Commands

1D?, IDN?
Example: Determining if a Channel is Instalied

This program returns a number indicating whether the specified channel is instal-
led in the 3245A.

10 QUTPUT 709;:"CTYPE? CHANBY tQuery if channel B is installed
20 ERYER 709;A IReturn number

30 PRINT A IDisplay number

40  END

If channel B is installed, the number returned is:

21
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Set/Read DC Offset Voltage, DCOFF sets the DO offset voltage for sine, ramp,
sguare, and arbitrary waveform outputs on the USE channel. BCOFF? returns
the D offset value on the USE channel

DCOFF volts
DCOFF?

Offset voltage in DC volts. Positive or negative number such that the peak AC
magnitude of the output waveform, plus the magnitude of the of fset, does not
exceed 50% of the selected peak-to-peak range. Power-on/reset volrs = Q.

Using DCOFF

Il the auterange mode is enabled (ARANGE ON or RANGE AUTO) when the
DCOFF command is executed, the HP 3245A automatically changes range as
required to accommodate the of fset voltage. With the 00 mode (IMP ), the ac-
tual DC offset voltage equals the programmed value with or without load ter-
mination. In the 300 mode (MP 50), the actual offset voltage equals the
programmed value ONLY when the channel is terminated with a 500 load.

QUT OF RANGE Error

I’ the present AC amplitude for a specified DC offset is greater than the maxi-
mum allowed for a new DC offset, selecting the new DC offset will generate an
"OUT OF RANGE" error. For example, if channel A is set for 500 impedance, 5
V ac PP ouiput, and 2.5 ¥V DC offset, attempting to set DCOFF 2.8 will generate
the error "GUT OF RANGE - 5.000000E+(3", where the error value refers to the
amplitude rather than the DC offset.

Query Command (DCOFF?)

The BCOFF? command returns the DC offset voltage setting on the USE chan-
nel (channel A or B),

Related Commands

APPLYs, ARANGE, IMP, RANGE, USE



Example

DCOFF/DCOFF? (cont)

Example: Hamp Wavelform Output With DO Offset (DCOFF)

10
20
30
44
50
60
70
80
0
106

t¥ile DCOFF

!

CLEAR 709

OUTPUT 709;#RSTH

QUTPUT 709;"SCRATCH®

!

QUTPUT 709;"USE Ov
QUTPUT 709;“APPLY RPV 5%
QUTPUT ?U?;“DCGFF 2.5"
END

This program outputs a 5 Vac PP ramp waveform with 2.5 VDC offset.

iClear HP 3245A
tReset HP 3245A
{Clear HP 3Z45A memory

1Use channel A
1output ramp waveform & 5 Vac PP
tSet offset = 2.5 VDC
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Sel/Head DC Resolution. DCHES selects high-resolution or low-resolution mode
for DC voltage and current cutputs on the USE channel. DCRES? returns the
setting (HIGH or LOW) on the USE channel,

DCRES mode

DCRES?Y

The mode parameters follow. Power-on/reset mode = HIGH,

mocie Definition

HIGH High-Resolution Mode: 40 msec settling time
(at 0.0001% resclution); 6 digits of resclution;
2 DC veoltage ranges; 4 DC current ranges.

LOW Low-Resolution Mode: 100 usec settling time
(at G.05% resolution); 3 digits of rescolution;
7 BC voltage ranges; 4 DC current ranges.

Resolution Modes (DCRES)

For greatest accuracy, use the high-resolution mode (DCRES HIGH) which
provides six digits of resolution. For decreased settling time with lower (three-
digit) resolution, use the low-resolution mode (DCRES LOW).

The high-resolution mode has two DC voltage ranges: | VDC and 10 VDC. The
low-resolution mode has seven DC voltage ranges from fess than 200 mVDC up
to 16 VIIC (refer to the APPLY DCV command). Four DC output current ranges
are available from 0.1 mA to 100 mA for both high-resolution and low-resclution
modes (refer to the APPLY DCi command).

QUT OF RANGE Error

if the preset DC output in DCRES HIGH mode is greater than the maximum al-
fowed in DCRES LOW, selecting DCRES LOW will generate an "QUT QF
RANGE" error. For example, if you set channel A to output 10.1 VDC with
DCRES HIGH, selecting DCRES LOW will generate the error "OUT OF RANGE
-1 GEGOG0E+E", Note that the error value refers to the amplitude rather than to
the DC resolution.

Query Command (DCRES?)

BCRES? returns the setting (HIGH or LOW) on the USE channel (channel A or
B).

Related Commands

APPLY DCI, APPLY DCV, BCRES?, USE



DCRES/DCRES? {cont)

Exam@!e Example: Using the DCRES Command (DCRES)

When this program executes, AST sets high-resolution mode (BCRES HIGH),
Then, DCRES LOW sets low-resolution mode on channel A. Since the 125V
range and 00 output impedance are used. the resolution of the 1123 VDC ocutput
is 625 mV {refer to the APPLY DOV command)

16 ifile DCRES

20 !

390 CLEAR 709 IClear HP 3245A

40 QUTPUT 7G9;RSTH IReset HP 3245A

50  QUTPUT 709;“SCRATCH" tClear HP 3245A memory
60 !

70 CUTPUT 709;"USE O tUse channel A

8G  OUTPUT 709;" DCRES LOW" iSet low-resolution mode
90 QUTPUT 709;® APPLY DCV 1.123¢ loutput $.123 pCv

100 EWD
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Detine Key/Read Defined Key. DEFKEY allows a vser-defined string to be as-
sigrnied to a NUMERIC key on the HF 3243A froat panel. DEFKEY? returns the
current definition for the specified NUMERIC key,

DEFKEY key, string
DEFKEY? Ley

The key parameter can be any of the front panel NUMERIC keys (G through 9).

The string parameter (up 1o 75 characters} is assigned to the specified NUMERIC
keys. When DEFKEY is executed from the front panel, the string parameter
must be enclosed in quotation marks ("string™).

When DEFKEY is executed from the controller, the siring parameter must be
enclosed in double quotation marks ("'siring ™) or apostrophes (Cstring’). Use the
empty string {e.g., QUTPUT 709;"PEFKEY 1 *'v) to return a NUMERIC key to its
default definition. Use DEFKEY DEFAULT to return all NUMERIC kevs to the
default definition,

Redefining NUMERIC Keys (DEFKEY)

Redefined NUMERIC keys may contain complete commands or command
fragments. Multipie commands may be stored in a single key when separated by
a semicolon (). Up to 75 characters can be stored in a NUMERIC key string.
Cnly the NUMERIC keys (0 through 9) can be redefined. The front panel
FUNCTION/RANGE, MENU, and USER keys cannot be redefined. Strings
defined by the DEFKEY command are stored in continuous memory and are
retained when power is removed from the HP 3245A.

Guery Command (DEFKEY?)

The DEFKEY? key command returns the current definition of the specified key.

Relaied Commands

None.
Example: Redefining a NUMERIC Key (DEFKEY)

This program redefines NUMERIC key 5 with the string "Use 0;apPLY DCV 0.1"
and returns the redefined function to the controller CRT. When NUMERIC key
5 is pressed, the HP 3245A outputs 0.1 DCV from the USE channel. To return
kev 8 to its original definition, use ouTPUT 709;"pEFKEY 5 ' To return ALL
NUMERIC keys to thetr original definitions, use QUTPUT 708;"DEFKEY
DEFAULT". Note that ¢ycling power does NOT return the NUMERIC keys to
their default definitions.



16 tfite DEFKEY

20 ;

30 CIM ARLT60]

40 CLEAR 709

50  QUTPUT 709;"RSTY

€0 OUTPUY 709;"SCRATCH"
70 !

DEFKEY/DEFKEY? (cont)

iDim contrelier array
iClear HP 3245A
tReset the 32454
tCiear 3245A memory

20 QUTPUT 709;"DEFKEY 5,'USE O;APPLY DCV 0.1'% IRedefine key 5

90 OUTPUT 709;"BEFKEY? 50
100 ENTER 709;A%

170 PRINT AS[Z;LEN(AS)-Z]
120 GUTPUT 709;"LOCALY

130 END

A typical return is;

USE 9;APPLY DCV 0.1

lRead key 5 new definition
'Enter definition

IDisplay definitien

iPlace 3245A in local state
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Set/Read Cutput Defay. DELAY specifies a time interval during which outputs
front the USE channel are allowed to settle before the next command is ex-
ecuted. DELAY? returng the delav value set for the USE channel.

DELAY [rime]
DELAY?

Specifies settling time (range = § to 999 seconds) with 0.0f second resotution.
Power-on/reset fime = 004 seconds. Default fime = automatically determined by
function, range, DC resolution, and cutput impedance,

Default Delays

If a delay is not specified, the HP 3245A determines a default delay based on
present Tunction, range, DT resolution, and output impedance, I the output
function, range, resolution, or output impedance are changed without specifving
a new delay, the default delay time is updated based on the new selection.

Once a delay time is set with DELAY, the value does not change until another
value is specified or the USE channel is changed. A delay time can be set which
is shorter than the default value, but the resultant settling time may be too short
to allow the channel to meet accuracy specifications for that cutput function,

Change in: Default Delay

Function:

High-res DCV/DCI from other function. 1 sec

All other function changes. 30 msec
Qutput VYalue:

High-resolution mode 40 msec

Low-resolution mode (same range) 0 msec

BC triggered-seq mode (first value) 30 msec

DC trig-seq mode (after first value) 0 msec

Atl other modes 30 msec
DC Offset:

Changes default delay for sine, 30 msec

ramp, square, and arb functions

Range:
#igh-resolution mode 40 msec
ALl other modes 30 meec

output Impedance (voltage only):
High-resclution mode 40 msec
AlL other modes 30 msec




Example

DELAY/DELAY? (cont)

Commands Affected by DELAY

The BELAY command affects commands which control the outpuat function
(APPLY commands); ouiput range (ARANGE and RANGE) DC resolution
(BCRES), and cutput impedance (IMP), When the USE channel is operating in
the DC triggered-sequence mode (APPLY DCMEMI or APPLY DEMEMY), only
the first value in the sequence is delaved.

Query Command (DELAY?)

DELAY? returns the delay value set for the USE channel (channel A or B}

Related Commands

APPLYs, DCRES, IMP, RANGE, USE

Example: Specifying a Delay Time (DELAY)

This program sets a delay between the output of iwo DC voltages. APPLY DCV
5 (line 90) outputs 53 VDC. After a two-second delay, APPLY DCVY 2.5 (line 160)
outputs 2.5 VDC.

H) tfite DELAY

20 !

30 CLEAR 709 ICLlear HP 32435A

49 QUTPUT 709;"RSTH 1Reset HP 32454

50 OUTPUT 709;"SCRATCH® iClear HP 3245A memory

640 !

789 QUTPUT 709;"USE 0" tUse channel A

89 QUTPUT 709:" DELAY 2% tSet 2 second delay

20 OUTPUT 709;" APPLY DCV 5% foutput 5 vbC for 2 seconds
100 QUTPUT 709;" APPLY BCV 2.5% toutput 2.3 VbC

110 END

Lommands
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Description

Syntax
Paramelers

sub_name

Remarks

Example

Commands
2-72

Delete Subroutine. Deletes the specified subroutine from HP 32454 memory
but does not deleie the subroutine name from the catalog listing {contrast with
SCRATCH).

DELSUB sud name

Subroutine name. Subroutine names may contain up to 10 characters. The first
character must be a letter (A-Z) but the remaining nine characters can be letters,
numbers {(-9), the underscore character (" "}, or the question mark ("7
Subroutine names must not be the same as HP 3245A commands or parameters,
previously defined array or variable names, or stored state names.

Subroutine Name Not Deleted

Deleting a subroutine recovers the memory space and the subroutine cannot be
called (with CALL) or run (with RUN). The deleted subroutine name still appears
in the CAT listing (with size zero) and cannot be redefined as anvthing other than
a subroutine. Use SCRATCH to remove definitions of all user-defined names.

Beiated Commands

CAT, PURGE, SCRATCH
Exampie: Deleting a Subroutine

Refer to the COMPRESS command for an example program which compares
the effects of COMPRESS with DELSUR on HP 3245A subroutines,



Description

Syntax

Parameters
ALL

HEART

HP3245

NOISE
Remarks

Example

Demonstation Waveforms, Demonstates some arbitrary waveform capabilities of
the 3245A.

DEMO A4LL
HEART
HP3245
NOISE

Using DEMO ALL continuously cycles through the three demonstration
waveforms: HEART, HP3245, and NOISE. All outputs are from the front panel
Gutput connectors.

DEMO HEART generates a 0.25 V ac PP electrocardiogram waveform on channel
A and a 20 V ac PP phonocardiogram waveform (suitable for directly driving 80
speakers) on channel B.

DEMO HP3245 generates a 0.1 V ac PP "HP3245" logo on channels A and B.
DEMO NOISE generates a 04 V ac PP noisy sinewave on channels A and B,

None.

This program generates a 0.25 V ac PP electrocardiogram waveform on channel
A and a 20 V ac PP phonocardiogram waveform on channel B,

10  CLEAR 709 1Clear HP 3245A

20 QUTPUT 709;"RST" iReset HP 32454

30 QUTPUT 709;"SCRATCH" iClear HP 3245A memory

40 QUTPUT 709;" DEMO HEART® 10utput EKG and phonocardiogram

Commands
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Description

Syniax
Parameters

agrray name

max_index

Remarks
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Dimension REAL Array. Reserves space in HP 3245A memory to store REAL
FLLLMETic arrays,

DIM array__name(max_index),array name (max_indexy, .. |

Array name. Array names may contain up to 10 characters. The first character
must be a letter {(A-Z) but the remaining nine characters can he letters, numbers
(0-9). the underscore character (*_ "), or the guestion mark {"?"). Array names
must not be the same as HP 3245A commands or parameters, previouslty defined
array or variable nantes, or stored state names.

Specifies the number of elements in the array. Valid range of max__index is 0 to
32767. The lower bound {alsc known as option base) for all arrays is zero so the
number of elements in the array is one more than max__index. For example,
"DIM A(3)" reserves memory space for a REAL array A with six elements (0
through 5}

Bedimensioning Arrays (DIM)

Executing DM (or HEAL) sets up a REAL array and fills all elements with zeroes.
Arrays may be redimensioned using DIM or REAL. A redimensioned array is fil-
led with zeroes in all elements. If the array is redimensioned to the same size, it
is zeroed and all previous data is lost. Any number of arrays may be dimen-
sioned up to the Hmit of available HP 3245A memory.

User-Defined Arrays are Global

All REAL numeric arrays are global among alf front panel, HP-18, and sub-
routine operations. A user-defined array may be used in any HP 3245A com-
mand where a numeric parameter is required.

DIM Command Stored in Subroutine

if a DM command is stored in a subroutine, the array name is defined im-
mediately, but data storage for the array is not allocated until the subroutine is
run or called (the name cannot be used for a subroutine name, another array
name, or a variable name),

DIM Command Versus REAL Command

The BIM command defines REAL arrays only, while the REAL command defines
REAL arrays and REAL variables.

Recovering Memory Space

Use the SCRATCH command to recover memory space allocated for arrays by
the DIM command. After SCRATCH, any valid name can be used.



DIM {cont)

Helated Commands

ISP, FETCH, FILL, INTEGER, REAL, SIZE?, VREAD
ﬁxampﬂe Example: Dimensioning REAL Array

This program line sets up REAL array A with 11 elements (0 through 10}

190 QUTPYT T09;"DINM A(10)M iDefine REAL array A with 11 elements

Commands
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Description

Syntax

Parameters

mode

MSG

message

Remarks
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Enable/Read Fromt Panel Display. DISP {or D8P) enables or disables the front
panel display. This command can also be used to display a string. the contents of
a variable, a number, or a numeric expression. DISP? (or BSP?) returns a quoted
string containing the contents of the front panel display.

DISP mode

or

DISP [MSG]message)

DISP?

Enables or disables the front panel display. The parameters follow.
Power-on/reset mode = ON.

mode ! Pescription

ON Front panel display enabled.
OFF Front panel disptay disabled (arrow/dashes displayed).

MSG is an optional parameter used to indicate to the HP 3245A that a message is
to be displayed on the front panel.

The message may be a quoted string of characters (quotation marks are not dis-
plaved), the value of a variable, a number, or a numeric expression {enclosed in
parentheses),

If DISP is executed from the front panel, the message parameter must be
enclosed in quotation marks ("message”). If DISP is executed from the controller,
message must be enclosed in double quotation marks {" "message” ™) or
apostrophes Cmessage’). When using the controller, the message can be entered in
either upper case or lower case letters.

Disabling/Clearing Front Panel Display (DISE)

When disabled (DISP OFF), the front panel displays all dashes and all annun-
clators are OFF, The display can be reenabled with DISP ON or by pressing any
front panel key which changes the display, With the display disabled, command
execution speed increases since the HP 3245A does not continually update the
front panel display. To clear the front panel display, send "DISP > ",



Examples

DISP (DSP)/DISP? (DSP?) (cont)

Query Command {(DISP?)

DEISP? (or DSP?) returns a quoted string containing the contents of the front
panel display, including all characters outside the |5-character display window
{up to 256 characters). When DISP? is executed from the front panel, "DISPT is
displayed on the front panel. When DISP? is executed from the controller, the
response is sent to the output bulfer in the default ASCH Tormat.

DISP? is uselul for reading MON displays. The MON command normally dis-
plays results on the front panel. However, you <can use DISP? to send the results

to the controller,

RBelated Commands

FETCH, VREAD

Example: Display Message and Variable

This program displays the cosine of 30 degrees (5235 radians) on the front panel
display.

10 CUTPUT TO9;"VAL = CO0S(.5235)" 1Compute cosine
29 OUTPUT 7O%9;"DISP 'Cosine = ', VAL® IDigplay result
30 END

Example: Reading MON Messages

This program monitors the state of channel A and displays the resulis on the
controller CRT. (Note that the state of channel A is also displaved on the front
panel display,)

10 DIM Messageb[256] IDimension string array

20 OUTPUT TO9;MRESETH iReset HP 32454

30 QUTPYT 709;"MON STATE 0O¢ IDigplay channel A state
40 OQUTPUT 709:9Digp tt w IClear front panel dispiay
50 WAIT % - Iait for state on display
60 OUTPUT 709;"DIsp?n iRead front panel display
70 ENTER 709;Messagel iEnter message

8¢ PRINT Message$ IPrint message

90 END

Since RESET sets channel A to its power-on condition, a typical return is;

3. 000000E+0DCY, FREQ 10060.000 1000.000,

DCOFF 0.0CGO0COE+00,DUTY 50.0,PANG 0.000,RANGE 1.0,ARANGE DN,
TERM FRONY, IMP O,DCRES HIGH,TRIGMODE QFF,TRIGIR HIGH, TRIGOUT
OFF ,SYNCOUT OFF,REFIN INT,REFOUT EXT,DELAY §.04™

Commands
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Description

Syntax
Parameters

nuymeraior

denominator

Remarks

Example
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Division, Returns the infeger portion of a division. Normal division takes place
but all digits to the right of the decimal point are truncated (contrast with MOD)

aumerator DIV denominator

The numerator parameter may be a number, numeric variable, math function, ar-
ray element, or numeric expression (enclosed in parentheses).

The denominator parameter must be a value NOT equal to zero. This parameter
may be a number, numeric variable, math function, array element, or numeric
expression,

Related Commands

MOD, INT

Example: Using the DIV Function

This program divides 7 by 3 and displays the integer portion of the division {2)
on the controller CRT.

18 OUTPUT 709;"VREAD 7 D1V 3¢ ICompute and read DIV value

20  ENTER 709;A tEnter result
30 PRINT YDIV = H;A IPrint result
40 END

A typical return is;

Dlv = 2



Description

Syntax

Parameters

il

source

Hemarks

Set/Read Trigger Bus Source. When TRIGIN TBO/TB1 is set, DRIVETBR selects
the source to drive the specified trigger bus (0 or 1), DRIVETEN? returns the
source to drive the specified trigger bus.

DRIVETBa source
DRIVETEBn?

The n parameter specifies the trigger bus to be used. A "(" specifies backplane
trigger bus 0, while a "1" specifies backplane trigger bus 1,

Source which drives the specified trigger bus, The source parameters follow,
where LOW = 0V and HIGH = +5 V, Power-on/reset source = OFF.

source Pefinition

GFf Disable the trigger bus drivers.

LOW Force the trigger bus low (0 Volts),
H1GH force the trigger bus high (+5 Volts).
SGL Pulse the trigger bus (LOW then HIGH}

when the command s executed.

TRG Pulse the trigger bus {LOW then HIGH)
when the #P 3245A receives a TRG command
or an HP-1B Group Execute Trigger.

Using DRIVETEn OFF

When using the external irigger input ports (TB0O and TB1) on the rear panel to
input an external trigger, set DRIVETBn OFF to disable the trigger bus drivers.
This allows TBG and/or TBI to act as input terminals,

REFOUT/SYNCOUT/RRIVETEN Interaction

Using REFOUT TBn or SYNCOUT TBn automatically resets DRIVETBn to OFF.

Guery Command (DRIVETBa?)

The BRIVETBR? command returns the source setting (OFF, LOW, HIGH, or
TRG) for the specified trigger bus.

Related Commands

REFIN, REFOUT, SYNCOUT, TBa?, TRIGIN
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DRIVETEnR/DRIVETER? {cont)

Exampie

Commands
2-80

Example: Driving Trigger Bus 0 (DRIVETR])

This program drives backplane trigger bus 0 LOW, then HIGH, when DRIVETBG
SGL is executed. DRIVETBO? returns the source for TBO (SGL) for the
DRIVETBG command.

10
20
30
40
60
60
70
80
20
100
110
120
134

TFILE DRIVETB
1

CLEAR 709

OUTPUT 7G9;"RSTH

QUTPUT 709;"SCRATCHD

OUTPYT 709;"USE 0¥

i

OUTPUT 769;"TRIGIN TBO"

QUTPUT 709;"DRIVETBO SGL®
OUTPUT 709;"DREVETBO?"

ENTER 709;A%

PRENT “TBO DRIVE SOURCE 1SM;A$
END

A typical return is:

T80 DRIVE SOURCE IS SGL

fCiear HP 3245A
|Reset HP 3245A
1Clear HP 3245A memory

18et trigger source
IPulse TBO LOW thern HIGH
lQuery TBO source

tEnter source

IDisplay source



Description

Syntax
Parametlers

ch

Remarks

Data Test DTEST (or DTST) performs a data test on channels A and/or B and
returns the measured values. Both channels can be tested at the same time. Note
that the data test is also performed during an FTEST.

DTEST {ch [ch]

Channel parameter. ¢h = 0 (channel A), = 100 (channel B), = 1 {channel A rear
panel), = 10! {channel B rear panel). If no channel is specified, channels A and B
are tested. Note that DTEST resets the specified channel(s),

Bata Returned

DTEST performs the same test as the FTEST command for each channel.
However, DTEST returns the actual measurements (175 per channel

Cabling Reguired for Data Test

To perform the data fest, the Guiput port (front or rear panel) of the channel
being tested must be connected to the channel’s Trigger (1/0) port.

Data Destination

If the MEM command is used, the values returned by the BTEST command are
stored in the specified array. When DTESY is executed from the front panel, the
response is displayed on the front panel display. When DTEST is executed from
the controller, the response is sent to the output buffer in the default ASCII
format.

HP-IB Data Format

The 3245A returns numeric results in either ASCI or binary format (see the
OFORMAT command). In the default ASCH format, the DTEST command
returns real results in 8-digit scientific notation, In the binary format, the DTEST
command returns real results in IEEE-754 64-bit notation.

Related Commands

FTEST

Commands
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DTEST (DTST) (cont)

Example

Commands
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Examplie: Data Test on Channels A and B

This program performs a data test on channels A and B. The results of the test
are stored in HP 3245A memory with the MEM command, are then read from
memory, entered into the controller. and displaved.

10
20
30
40
50
&0
70
89
Q0

DIM Test1(0:34%)

DUTPUT 70G;4DIM RESULTS(34T)n
QUTPUT 709;:"MEM RESULTS™
GUTPUT 709;#DTESTH

QUTPUT 709;YMEM OFFY

QUTPUT 709;"VREAD RESULTS"
ENTER 709;Test1(*)

PRIRT Testi(*)

END

Should the HP 3245A fail a data test, return the instrument to yvour nearest
Hewlett-Packard Sales and Support Office for repair.



Description

Syntax
Rarameters

% duty
Remarks

Example

Set/Read Duty Cycle. DUTY sets the duty cvele for ramp and square wave out-
put waveforms, DUTY? refurng the duty cyvele on the USE channel.

DUTY % duty
DUTY?

Duty cycle beiween 5% and 953%. Power-on/reset % dury = 50%.

DUTY Valid for Waveforms up 1o 100 kH»

At power-on, the duty cycle for ramp and square waveforms is 50%, The duty
cycle can be varied from 5% to 95% for frequencies up to 100 kHz. For square
wavelorms above 100 kiz, an error is generated if the duty cycle is set to a
value other than 50% (DUTY 50),

Momentary Irreguiarities in the Outpul Wavelorm

Hepeated specification of the same duty cycle (eg., BUTY 15;DUTY 15) will
cause momentary (approximately 120 msec) irregularities in the waveform be-
cause the waveform is reloaded with a new duty cycle on each execution.

Guery Command (DUTY?)

The BUTY? command returns the current duty cycle on the USE channel (chan-
nel A or B),

Related Commands

APPLY RPV, APPLY SQV, FREQ. USE
Example: Setting Duty Cycle (DUTY)

This program outputs a 5 Vac PP, 5 kHz, 25% duty cvcle square waveform from
channel A,

10 1file DUTY

20 1

30  CLEAR 709 IClear HP 3245A

40 QUTPUT 749;"RSTH IReset HP 32454

50 QUTPUT 709;"SCRATCH™ IClear BP 3245A memory

&0 t

70 QUTPYT 709;"UsSE On ttdse channel A

231) CUTPUT 709;"DUTY 25¢ 1%et 25% duty cycle

g9 QUTPUT 709;"FREQ 5E3W 1Set freguency to 5 kHz
100 OUTPUT 709;"APPLY SQV 5v toutput sgq wave & 5 Vac PP
110  END
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Description

Syniax
Parameters

string

Remarks
Example
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Echo. Tests communication between the HP 3245A and the controller by send-
ing a siring to the HP 3245A and having it "echo” back.

ECHO string

Any set of allowable ASCI characters enclosed in either double quotation marks
{" "string” ")y or single apostrophes (string’).

None,
Example: Echoing a Message

This program sends a message from the controller to the HP 3245A which
returng the message to the controller for display.

10 DIM A${100}

20 CUTPUT 709:9ECHO 'HP 32454 Source® ¥
30 ERTER 709:A%

40 PRINT A%

50 END

A typical return is:

"HP 3245A Source!



Description

Syntax
Parameters

control

Remarks

Examples

End Suppresses or asserts the HP-H Fod Or Tdendf y (EOLY signal, When en-
abled, the HP-1B EOH line iv set true concurreni with the transmission of the last
data byte for any cuiput format

END confrol

The control parameters follow, Power-on/reset conrrol = OFF.

controt Definition

QFF EGi tine is suppressed.

ON EOF line true concurrent with last data byte.
ALMHAYS Same action as ON,

Command Termination

Normallv, data messages over the HP-IB bus are sent using standard ASCII codes
and are terminated by the ASCH carriage return/line feed (cr If). Some controll-
ers, however, cannot terminate data input on ¢r //. For this reason, the EQI line
in the HP-IB interface may be used to mark the end of the data message using
the END command.

Using the EQI Line

With ENED ON set, the HP 3245A seis the EQI line true concurrent with the last
byte of the data message (the line feed). With END OFF set, EOI is suppressed
and the line feed terminates the message when the preceding data satisfies the
condroller variables,

Ysing END With the Qutput Buffer

With the cutput buffer OFF (DUTBUF OFF) (power-on), data sent to the buffer
overwrites the data currently in the buffer. Thus, asserting EOl with the output
buffer OFF is effective only for controllers which do not recognize [/ as a
ferminator,

With the cutput buffer ON (SUTBUF ON), data from multiple commands is ap-
pended to data currently in the buffer. With END ON, EOI is asserted with the
last bvte (/) of each command’s data so multiple ENTER statements are
required. However, with END OFF, EOI is suppressed and a single ENTER
statement can be used.

Example: Suppressing EOI (END)

This program demonstrates the effect of END OFF (the power-on setting). In the
program, the output buffer is enabled so that data will be appended (DCRES?,
BANGE?). Because EQI is suppressed, a single ENTER statement enters the entire
contents of the buffer into the controller. The line feed associated with the
results of RANGE?Y terminates the data message.
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END {cont)

10 tfile END
26 IThis pregram demonstrates the effect of END OFF (power-onj.

30 !

40 CLEAR 799 ICiear HP 3245A

50 QUTPUT 709;HR8TH 1Reset HP 3245A

&0 OUTPUT 709;"STRATCHY 1Clear HP 3245A memory
70 1

80  OUTPUT 709;"0UTBUF ON® tSet output buffer ON
90 QUYPUT TO9;MUSE oY lUse channel A

160 QUIPUT 709;" DCRES?Y 1Query DC resolution
119 QUTPUT 709;" RANEGE?Y iQuery DC range

120 ENTER 709;A%,8 tEnter DL resolution
130 PRINT A%,B ibisplay resolution, range
140 END

A typical return is:
HiGH 1
Exampie: Asserlting EOI (END_1)

This example is similar to the first, however; END ON is set. The output buffer is
enabled such that the data returned by DCRES? RANGE? is appended. Since
END ON is set, EQI is asserted with the last byte (line feed) of the DCRES? and
with the last byte (line feed) of the RANGE? data. Therefore, two ENTER
statements are reguired.

i0  tfite END_1
206 ‘This program demonstrates the effect of END ON.

30 1

40 CLEAR 709 ICiear HP 3245A

50 QUTPUT 709;HRSTY 1Reset HP 3245A

64 QUETPUT 7O%;"SCRATCH" iCtear HP 3245A memory

70 {

an QUTPUT 709:“"OUTBUF ONY I8et ocutput buffer ON

0. .OUTPUT. 7O9;MEND.ON".... .. ... .LEnable EQL to be asserted..
100 QUTPUT 709:9USE On tUze channel A

110 QUTPUT 709;" DCRES?® lguery DU resolution

120 OGUTPUT 709;" RANGE?V lGuery DC range

T30 ENTER 709;A$ tEnter DC resolution

140 ENTER 7909;B lenter DC range

150 PRINT A%,B {Display resolution, range
160 END

A typical return is:

HiGH H
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See the I, END IF Command,

See the WHILE..END WHILE Command.
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Description

Syntax
Faramelers
Remarks
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Error Guery. Heturns the ervor code of the most recent ervor, deletes that error
code from the error register, and clears the status register ervor bit after all errors
are read. Note that ERR? cannot be execufed from the (ront panel

ERR?

Nene,

Data Belumned

One integer s returned corresponding to the most recent error in the error
register. Errors are read in a first-in-first-out fashion {ie, the first error to occur
is the Tirst ervor to be read). If no error codes are in the error register, "0" is
returned, Up to Four errors can be stored in the error register.

ERR? Clears the Error Register

ERR? reads the error messages and clears the errvor register one error at a time,
Errors that occur while the register is full are displaved as usual, but are not
stored in the error register. Reading an error message makes space available in
the register for the next error.

ERR? May Clear the Stalus Regisier Error Bit

The status register error bit (bit 5) and the front panel ERR annunciator are
cleared when the error register is empty.

The RESET (or BST) and CLR commands clear the error register, the status
register error bit (bit 3}, and the ERR annunciator.

Data Deslination

I the MEM command is used, the value returned by ERR? is stored in the
specified variable or array. If the MEM command is not used. the response is
sent to the output buffer in the default ASCH Format.

HP-1B Data Format

The HP 3245A returns numeric results in either ASCH or binary format (see
OFCRMAT command). In the default ASCH format, ERR? returns REAL results
in 8-digit scientific notation. In the binary format, ERR? returns REAL results in
IEFE-754 04-bit notation.

Related Commands

CLR, ERRSTR?, RESET, RST, STB?



Example

ERR? (cont)

Example: Reading Error Codes

This program vses the ERFA? command within a loop to read and print all error

codes in the error register,

10 REPEAT

20 GUTPUT 70%; "ERR?Y
38 ENTER 709:Code

40 FRINT Code

50 UNTIL Code=0

&0 END

IBeginning of leop

1Read error code

1Enter code (error number)
IPrint code

tioop until all errors are read

A typical return for three errors (i, 62, and 2) follows. Note that the order of
ervor occurrence in 1, 62, and 2.

62
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Syntax
Parameters
Hemarks
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Error String Query. Returns the error code and string of the most recent ervor.
deletes that error [rom the error register, and clears the status register ervor hit
alter all errors are read.

ERRSTR?

MNone.

Data Returned
ERRSTR? returns a nomber, a comma, and @ quoted string which may contain
up 1o 2506 characters, Frrors are returped in a Chrst-in-tirst-out Cashion (Le, the
first esror Lo occur s the first error Lo be read). I no error codes are in the er-
ror vegister, * 0, NO ERROR™ s returned.

ERASTR? rends the error messages and clears the error register one error at a
time, Errors that occur while the register is full are displayed as usual, but are
not stored in the error register. Reading an error message makes space availabie
in the register for the next error.

ERRSTR? May Clear the Siatus Register Error Bit

The status register error bit (bit 5) and the front panef ERR annuncistor are
cleared when all errors have been read from the error register.

RESET and CLR Clear the Error Register

The RESET (or RST) or CL.R commands cleay the error register, the status regist-
er error bit, and the ERR annunciator.

Data Destination

Executing ERRSTR? from the froat panel displavs the response on the front
nanel display. When ERRSTR? is executed from the controller, the response is
sent to the output buffer in the defauls ASCIE format.

Related Commands

CLR, ERR?, RESET, RST, STB?



Example

ERRSTR? (cont)

Example: Reading Ervor Messages

This program uses the ERASTR? command within a foop 1o read and print all

error messages in the error register,

19
20
30
44
50
60
74

DIM Message$ [256]

REFEAT
QUTPUT V0%, "ERRSTIRIM
ENTER 709:Code,Messaged
PRINT Code,Message$

UNTIL Code=0

END

iDimension array

tBeginning of loop

tRead error register

fEnter code, message

tDisplay code, message

Hoop until alt errors are read

A typical return for two errors (61 and | in that order; follows.

41, U0UT OF RANGE -- 100¢

1, HINCOMPLETE COMMAND
0, H"NO ERROR™®

A; Expected command header or assignment?

Commands
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Syntax
Parameters

argument

Remarks

Example

Commands
2-82

Exciusive-OR. Returns a "0” or "I" based upon the logical exclusive-OR of the
specified arguments.

argument EXOR argument

Each argument parameter may be a number, numeric variable, math function, ar-
ray element, or numeric expression (enclosed in parentheses),

EXCH Operalion

The EXOR command returns "0" or "{" as shown in the following truth table. If
one argument specified is a non-zero value, "1" is returned. If both arguments are
0, or both are non-zero, a "0" is returned.

A 8 A EXOR B
0 0 0
0 1 1
1 i i
1 1 0

Related Commands

BINEOR, OR

Exampie: EXOR Statement in IF...END IF Loop (EXOR)

This program uses EXOR within an IF...END IF loop. The first time the sub-
routine is called, A = 3 and B = 0, so the A EXOR B result (line 90) is "TRUE",
The second time the subroutine is called, A = G, so the A EXOR B result is

"FALSE"

10 ifile EXOR

20 i

30 CLEAR 709 tClear 3245A

40 QUTPUT 709;"RSTH IReset 3245A

50 OUTPUY 709;"SCRATCH® iCtear 3245A memory

60 !

70 QUTPUT 709;"SUB EXORLOOP™ iDownload subroutine

80  QUTPUT T7O0%;" [INTEGER A, BV 1pefine integers A and B

90 QUTPUT 709;" IF A EXOR B THENY 1Start loop

160 OUTPUT 709;% PISP 'TRUE'M tDisplay MTRUE® if A EXOR B = 1
110 OUTPUT 709;% ELSEY

120 ouUYPUT 709;n DISP 'FALSE®® IDisplay "FALSE" if A EXOR B = 0
130 OQUTPUT 709;" END IF® VEnd loop

140 OUTPYT 709;YSUBENDY {End subroutine

150 1

160 OUTPUT 709;“A=3;B=0" tbefine A and B

170 QUTPUT 709;MCALL EXORLOOPW tCall subroutine

180 WAIT 2



EXOR {cont)

190 ©QUTPUT 70%;"A=0" tRadefine A
200 GUTRUT 709;"CALL EXORLOOPH tatll subroutine
210 END
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Description
Syntax
Parameters

argument

Remarks

Example
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Exponent. Raises the base e (2.718281828) to the power of the argument,

EXP (argument)

The argusient must be a number or numeric expression {enclosed in parentheses),

Related Commands

LGT, LOG

Example: Using the EXP Function

This program raises e to the 10th power and displays the result (22026.466) on
the controller CRT.

10
20
30
40

QUTPUT 709;"VREAD EXP(10)" {Raise e to 10th power, read value

ENTER 709;A 1Enter result
PRINT "yalue = ;A IDispiay result
END

A typical return is;

Value = 22026.466



Description
Syntax
Parameters

ch

amplitude

of fset

high level

low level

Remarks

Example

Fast Amplitude/Offset Change. Allows fast change of AC waveform amplitude
and/or DC offset (Jess than 90 psec from a subroutine),

FASTAMP ch, amplitude, of fset {sine/ramp/arb waveforms)

FASTAMP ch, high level, fow level (square waveforms)

USE Channel 0 sets channel A, 100 sets channel B,

For sine, ramp, and arbitrary waveforms, emplitude is an integer from 0
{nominally 0 amplitude) to 1777 (amplitude nominally equal to 100% of range}.

For sine, ramp, and arbitrary waveforms, of fsef is an integer from -1319
{nominally equal to -50% of peak-to-peak range) to +1319 {nominally equal to
+50% of peak-to-peak range).

For square waveforms, high [level is an integer from -1682 (nominally equal to
-50% of peak-to-peak range) to +1682 (nominally equal to +50% of peak-to-peak
rangek.

For square waveforms, fow _fevel is an integer from +1612 (nominally equal to
-50% of peak-to-peak range) to -1612 (nominally equal to +50% of peak-to-peak
range).

Using FASTAMP Command

Using FASTAMP allows amplitude and DC offset changes to be made faster than
with APPLY or DCOFF, however; features such as queries (FREQ?), display
monitoring (MON STATE), autoranging, parameter value checking and rounding,
and automatic use channel either return invalid values. or cannot be used at all.
APPLY ACY/ACI APPLY RPV/RPI, APPLY SQV/SQI. or APPLY WFV/WF! must
be executed before FASTAMP is executed for the first time. When finished ‘
using FASTAMP, RESET is recommended to correct queries (FREQ?), display
monitoring (MON STATE), autoranging, etc.

Related Commands

APPLY, DCOFF, TRIGFREQ
Example: Fast Amplitude/Offset Sweep (FASTAMP)

This program sweeps amplitude, DC offset, and frequency for both channel A
and channe! B. Note that using TRIGFREQ maintains precise phase relationship
between the two channel outputs since the frequencies on both channels are
changed simultaneously when TRIGIN is executed. If FREG or FASTFREQ were
used, some phase shift would occur sine the frequencies would not be simul-
taneously updated. This program requires about 860 psec per iteration.
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FASTAMP {(cont)

10 Ffite FASTAMP

Z20 t

30 ASSIGN @%ource TO 709

40 N points=3000 TNumber sweep points
E CUTPUT 8BSource;"RSTH {Reset HP 32454

&0 GUYPUT aSource;"SCRATORY iClear HP 32454 memory
7o !

80 thefine arrays, variables

g0 !

160 OUTFUT @Socurce;"DIM FO{";N pointg;¥)¥ tFreq array

1190 CUTPUT &8Scurce;MINTEGER AMPO{ ;N _points;")¥ ICh A ampiitude array
120 OUTPUT #%curce;"INTEGER AMP1(Y;K points;®)V ICh B amplitude array
130 CUTPUT @Source;"INTEGER OFFO(¥;N points;u)n iCh A offset array
140 QUTPUT @Source;"INTEGER OFFI1(";N_points;")® ICh B offset array
150 QUTPUY aSource;™INTEGER 1,A" IDef INTEGER vars

160 !

170 IDefine ch A and B ampiitude and DC offset arrays

180 !

196 CUIFUT @Source;“SUB DEF_ARRAYS™ {befine arrays

2006 CUTPUT @Source;® FOR I=1 TO ";N points
210 OUTPUT afource;? FO{Iy=1%100.1
220 OQUTPUT ASource;™ AMPO(1)=888+888.*1/";N_points ICh A ampl

2390 OUTPUT QSource; AMP1{I)=888" 1Ch B ampl

249 CUTPUT &Sourcey! OFFOLT =0 I1€h A DC offset
250  DUTPUT &Source;" OFFT(1)y=660. %1/ points ICh B DC offset
260 CUTPUT &Source;™ HNEXT 1¢

270 OUTPUY &@Source;"SUBEND! 1End subroutine
280 QUTPUT ASource;"CALL DEF_ARRAYS™® 1Call subroutine
290 !

300 1Set channel A triggering/output

310 !

320 CUTPUT aSource;"USE Ov tdse channel A
336 OUTPUT @Scurce;"TRIGIN HIGHY I$et TRIGIN HiGH
340 QUTPUT @Scurce;"TRIGOUT EXT® lEnable Yrigger conn
350  OUTPUT aSource;"FREQ O¢ tHold at zero phase
360 QUTPUT aScurce;"TRIGMODE ARMWFY FSet armed mode
370 OUTPUT aSource;"APPLY ACV 1" tApply sine wave
380 !

390 1Set channel B triggering/output

400 t

410  OQUTPUT a@Source;™USE 104w Ise ch A

420 OUTPUT QSource;"TRIGIN EXIw lExternal trigger
430 QUTPUY QSource;"¥FREQ O tHald at zero phase
440 QUTPUT dSource;"TRIGMGODE ARMUWFY iSet armed mode
450  QUIPUT &Source;“APPLY RPV 1* {Apply ramp wave
460 !

470 ISet initial values on channel A and B

480 !

490 QUTPUT @Scurce:®TRIGFREQ  O,F0(¢1)¥ Ich A init freq
300 QUTPUT ASource;"TRIGFREQ 1G0,F0{1)" tch 8 init freqg
519 OUTPUT &Source;"FASTAMP 0,AMPO(1),0" tch A ampl/offset
529 CUTPUT &Source;"FASTAMP 100,AMPT{1),0" feh B ampl/offset
530 !
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FASTAMP (cont)

540 tChange ch A and B amplitude, DC offset, frequency

550 !

560 QUTPUT @Source;YUSE Y tise channel A

576 QUTRPUT @Source;"SUB SWEEPA® tDbefine freq array
586  OUTPUT &%Source;" FOR I=1 70 *:§ points FSweep thru points
5¢¢  OUTPUT @Source;¥ FASTAMP O, AMPO(1,00 tipdate ch A ampl/off
600G QUTFUT ZSource;? FASTAMF 100, AMP1(1),00 tUpdate ch B ampl/off
616 OUTPUT a@Source;™ TRIGFREQ O, FO(I)M tch A trig freg mode
620 QUTPUT @Source; YRIGFREQ 1G0,F0B(I)" tch B trig freg mode
630 QUTPUT aBSource;" TRIGIN SGEM tChange freguencies

640 QUTPUT &Source;" NEXT "

650  OUTPUT @Scurce;"SUBENDY

660 !

670 IMeasure/display iteration time
680 !

690 T1=TIMEDATE

700 CUTPUT @Source;"SWEEPA"®

710 T2=TIMEDATE

720 DISP (T2-T1)/H_points IDisplay iteration time
730 STOP
740  END

A typical return is:

L00086333211263
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Description

Syntax
Parameters
ch

freq mHz
Remarks

Example

Commands
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Fast Frequency Change. Allows fast change of AC waveform frequency (less
than 150 usec from a subroutine).

FASTFREQ ch, freg mHz

LUSE Channel 0 sets channel A, 100 sets channel B.
Frequency in millihertz (fractional part will be truncated).

Using FASTFREQ Command

Using FASTFREQ allows frequency changes to be made faster than with FREQ,
however: features such as gueries (eg. FREQ?), display moenitoring (MON
STATE), autoranging, parameter value checking and rounding, and automatic use
channel either return invalid values, or cannot be used at all. APPLY ACYV,
APBLY HPV, APPLY SGV, or APPLY WFV must be executed before FASTFREG
is executed the first time. When vou are finished using FASTFREQG, RESET is
recommended o correct queries (FREG?). display monitoring (MON STATE), au-
toranging. etc.

Related Commands

FREQ, TRIGFREQ

Example: Increasing Sweep Speed (FASTFREQ)

This program increases the sweep speed of a 1 Vac PP sine waveform output
from channel A to 300 wsec per iteration. Note that the frequency is specified in

millihertz. The frequency sweep is from 10 to 100 Hz in 0.1 Hz steps.

10 tfile FASTFREQ

20 !

3G CLEAR 709 IClear HP 3245A

4G CUTPUT 709;"RSTH IReset HP 3245A

56 CUTPUT FO9;HSCRATCH® IClear HP 3245A memory

60 QUYPUY TOQ:"REAL F® befine REAL variable

70 QUTPUT 709;18U8 SWEEPH tBegin subroutine

890 QUTPUT 709;" FOR F=1000CG TO 10C000 STEP 100" iSueep freq
90 QUTPUT 709, FASTFREQ O, F" tFast freq sweep

100 OUTPUT 709;" NEXT FM increment count

110 OUTPUT 70%;"SUBEND™" 1End subroutine

120 OUTPUT 70%;"CALL SWEEPY itatl subroutine

130 OUTPUT 709;HSE oY {Use channel A

14G  QUTPUT 709;“APPLY ACV 1% Tapply 1 Vac PP sine wave
15G END



Description

Syntax

Parameters

variable

expression

string

Remarks

Examples

Fetch Value. Returns the value of the specified variable, expression, or displayed
guoted string FETCH cannot be executed from the front panel

variable
FETCH expression
string

Variable name, Variable names may contain up to 10 characters. The first
character must be a letter (A-Z) but the remaining nine characters can he letfers,
numbers {0-9), the underscore character (" "), or the question mark ("7} Variable
names must not be the same as HP 3245A commands or parameters or stored
state names,

Any valid number or numeric expression (enclosed in parentheses) may be used.

A gquoted ASCII string which must be enclosed in double quotation marks (" "sfr-
ing" "y or apostrophes (siring’).

FETCH returns the value of the specified numeric variables or numeric expres-
sions. If a quoted string is specified, FETCH displays the quoted string,

Data Destination

When FETCH is executed, the response is sent to the output buffer in the default
ASCIH format.

Related Commands

DISP, DSP, VREAD
Example: Fetching a Variable

This program assigns a value to variable A {(3E2) and displays the vahue (300) on
the controller CR'T.

189 QUTPUT 709;“LET A=3E2% tAssign value to A
20 QUTPUT 709:;YFETCH AY FFetch value

30 ENTER 709;Var IEnter result

40  PRINT var iDisplay "300"

50 END

Commands
2-99



FETCH (cont)
Examgle: Feiching a Quoted String

This program displays "HP 3245A" on the controller CRT,

70 OUTPUT 7O9;"FETCH YHP 3245A'H FFetch string

20 ENTER 709;A% fEnter string

3G PRINT A% IDisplay YHP 3245A4%
4G END

Example: Fetching a Quoted String and Variable

This program uvses FETCH to display a message followed by the value of a vari-
able containing the value of the cosine of 5235 radians,

10 DIM ABES0] IDimension array

20 OUTPUT 709;"WAL = COS(.5235)" {Compute cosine

30 OQUTPUT TO9;"FETCH *Cosine = !, VALY 1fetch cosine value
40 ENTER 709:A% 1Enter value

50 PRINT A% iDisplay value

60 END

A typical return is:

Cosine = B.6607479E-01
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Description

Syntax
Parameters

array _name

{ist

Remarks

Examples

Filt Array. Places specified values into a previously dimensioned array {see the
D, INTEGER, REAL commands). FILL is useful in defining array elements for
outputs using APPLY DCMEMIAPPLY DUMEMY, APPLY WFI, and APPLY WFY

commands,

FILL array name, list

Array name. Array names may contain up to {0 characters. The first character
must be a letter (A-Z) but the remaining nine characters can be letters, numbers
(0-9), the underscore character (* "), or the question mark ("), Array names
must not be the same as HP 3245A commands or parameters, or stored state
names,

The list parameter specifies a list of numbers to be entered into the array. If
used in a subroutine, the number of /isf items cannot exceed the subroutine size
limit,

User-Defined Arrays are Global

Al arrays are global among all front panel, HP-IB, and subroutine operations. A
user-defined array element may be used in any HP 3245A command where a
numeric parameter is required.

Using FILL with APPLY WY and APPLY WFI

If FILL loads an array to be used by APPLY WFV or APPLY WFIL the numbers
entered must have values between + | inclusive.

Related Commands

DIM, INTEGER, REAL
Example: Triggered-Seqguence DC Voliage Dutputs {(FILL)

This program outputs a sine wave from channel A whose amplitude increases
from 2V to 10V in 2V increments. The FILL command in line 78 loads an array
with the desired amplitudes. A subroutine containing a FOR.NEXT loop is
downloaded to the 3245A. Within the loop is the APPLY ACY command. The
amplitudes for the command are contained in the array (YOUT) loaded by FILL,
As each pass through the FOR.NEXT loop is made, the next amplitude in the ar-
ray is specified (YOUT(I)) and is held for for two seconds. After the loop com-
pletes and 10V is applied, the output i set to V.

10 tfite FILL

20 i

30  CLEAR 709 iClear 3245A

4G CUTPUT 709;uRSTH iReset 3245A

50 QUTPUT 709;"SCRATCHY iClear 32454 memory
60 OUTPUT 709;"REAL VOUT(4)™ IDimension array

70 QUTPUY 709;"FI1LL VOUT 2,4,6,8,10" I1Enter array values
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FILL {cont)
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80

il

169
110
120
130
140
150
160
170
180

1
GUTPUT
GUTPUT
OuTRUT
QUTPUT
OUTPUT
CUTPUT
ouTPUT
QUTPUT
QuTPUT
ERD

709: 1508 APPLY AMPWY
709:m  USE O
709:1  FOR 1=0 TO 4¢

709;m  APPLY ACV VOUT(I)*
709;"  WALT 2@
709;%  NEXT I¥

709;%  APPLY DCV 0%
709; "SUBENDH
709;UCALL APPLY AMP®

tbounlead subroutine
iSpecify USE channel (A)
1Begin FOR/NEXT loop
FQutput = 2V, &V, 6V,
FHold amplitude 2 sec

1Qutput = QV
TEnd subrouting
lExecute subroutine



Description

Syntax
Parameters

integer array

Remarks

Example

Fill Array With Sine Waveform Values. Performs a scaling function on AC sine
waveforms to decrease the time required for output,

FILLAC infeger array

Array name. Name of the array containing 2048 precomputed INTEGER values.
Array names may contain up to 10 characters, The first character must be a let-
ter (A-7) but the remaining nine characters can be letters, numbers ((0-9), the un-
derscore character ("_"), or the question mark ("7}, Array names must not be the
same as HP 3245A commands or parameters, or stored state names.

Precomputing (Scaling) Operation

Whenever an APPLY command is used to generate a sine waveform, the HP
3245A downloads 2048 points to the USE channel. To arithmetically scale the
data points into a format which the channel can use requires approximately 20
msec Tor sine waveforms, In addition to the scaling time, approximately 70 msec
are required to download the data points.

To reduce the time required to generate the cutput, FILLAC can be used to per-
form a scaling function on the sine waveform and store the precomputed values
into an INTEGER array. The values stored in the INTEGER array are then
output from the channel vusing the APPLY WFVY command. Thus, with precom-
putation, the sine wave output is generated about 70 msec after APPLY WFV is
executed, as compared to 113 msec without precomputation,

Reiated Commands

APPLY WFV, FILLRP, FILLWF, USE
Example: Precomputing AC Sine Waveform (FILLAC)

This program precomputes and outputs a 10 kHz sine waveform with an
amplitude of 5 Vac (PP) from channel A, Since auforange is enabled (power-on
state), the channel outputs the waveform on the 5 VPP range. The FILLAC
command (line 90) precomputes 2048 points to define a normalized {I Vac PP. |
kHz) sine wave.

Next, FREQ (line 100) sets the output frequency to 10 kHz Then APPLY WFV
(line 110} uses the normalized point values values along with the frequency set-
ting of 10 kHz and amplitude of 5 Vac (PP) to generate a 5 Vac (PP), 10 kHz
sine waveform.

iG tfite FILLAC

e i

30 CLEAR 709 tClear 3245A

40 CUTPUT 70%;“RSTH {Reset 3245A

50 QUTPUT 7069;"SCRATCH" iClear 3245A memory
60 !

70 OUTPUT 709;MINTEGER SCALE(Z047)" 1Declare INTEGER array
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FILLAC (cont)

Commands
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80
0
toe
110
120

OUYPUT TO9;M™USE O

QUTPUT 709;% FILLAL SCALE®
CUTRUT 709:" FREQ 10E3"

CUTPUT 709;" APPLY WFV 5, SCALE®
END

iUse channel A

PFill array with scated values
F3et frequency to 10 kHz
Foutput 10 kHz sine wave



Description

Syntax
Parameters

array _name

block data

Remarks

Example

£l Array With Binary Values., Places specified binary values into a previously
dimensioned array (see DIM, REAL, INTEGER commands).

FILLBIN array name, block _data

Array name., Array names may contain up to 10 characters. The first character
must be a letter (A-Z) but the remaining nine characters can be lefters, numbers
(0-9), the underscore character ("_"), or the question mark ("7"). Array names
must not be the same as HP 3245A commands or parameters, or stored state
names,

The block _dara parameter consists of the # sign, the letter A, and a 16-bit in-
teger which indicates the number of bytes of data to follow.

Helated Commands

DIM, FILL, INTEGER, REAL
Example: Fill Array With Binary Values (FILLBIN)

This program transfers binary data (a Gaussian noise pattern) from a Series
200/300 controller to the 3245A. The data is preceded by the IEEE 728 Block A
header which consisis of #, A, and a 16-bit integer {Lgnth) indicating the number
of bytes which follow the header. The signal is a 2048 point waveform with
eight bytes per point/reading.

10 tfite FILLBIN

20 !

30 CLEAR 709 fClear 3245A

40 OUTPUT 709;"RST" IReset 3345A

50 OUTPUT 709;"SCRATCHY tClear 3245A memory

60 QUTPUT 709;“REAL WV_AMP(2047)" tArray to be fitled by controller
70 ¢

80 ASSIGNBIn dat TO 709;FORMAT OFF TAssignh 1/6 path to HP 3245A

90  REAL Wv_amp(0:2047) icontroller array w/Gaussian Noise
10¢ INMTEGER Lngth iVariable w/# bytes after header
11¢ Lngth=16384 1# of bytes which folliow header
12C FOR I=0 1O 2047 |Generate Gaussian noise pattern
130 wvﬁamp(i)=.4*(RND+RND+RND+RND+RND)-1

140 NEXT I

150 |

160  CGUTPUT 709;™ysSE Ov lUse channel A

170 CQUTPUT 709;" FILLBIN WV_AMP,#AY; ITransfer data to 3245A

180 OCQUTPUTBIn dat;lngth;uwV_amp(¥*) twith header preceding data

190 QUTPUT 709;" APPLY WFV 2.5,WV_AMP" lApply dat a as an a rb waveform
260  END

Conmands
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Description

Syntax
Parameters

infeger array

% duty
Remarks

Example

Commands
2-106

Fill Arvay With Ramp Waveform Values. Performs a scaling {unction on ramp
waveforms to decrease the time required for output.

FILLRE integer arrvay [, % duiy |

Name of the array containing 2048 precompuied INTEGER values. Array
npames may contain up to {0 characters. The first character must be a letter (A-
Z) but the remaining nine characters can be letters, numbers (0-9), the underscore
character (" "}, or the question mark ("7"). Array names must not be the same as
HP 3245A commands or paramefers, or stored state names,

Precomputing (Scaling) Operation

Whenever an APPLY command is used {0 generate a ramp waveform, the HP
3245A downloads 2048 points to the USE channel. To arithmetically scale the
data potints into a format which the channel can use requires approximately 45
msec for ramp waveforms. Ia addition to the scaling time, approximately 70
msec are required to download the data points.

To reduce the time required to generate the output. FILLRP can be used to per-
form a scaling function on the ramp waveform and store the precomputed
values into an INTEGER array. The values stored in the INTEGER array are
then output from the channel using the ARPPLY WFVY command. Thus, with
precomputation. the ramp wave output is generated about 70 msec after APPLY
WFV is executed, as compared to 1135 msec without precomputation.

Related Commands

APPLY WEV, FILLAC, FILLWF, USE

Example: Precomputing AC Ramp Waveform (FILLRP)

This program precomputes and outputs a 3 kHz ramp waveform with an
amplitude of 325 VPP from channel A, The waveform duty cycle is set to 33%.
Since autorange is enabled (power-on state), the channel outputs the waveform

on the 5 VPP range.

10 tfile FILLRP

20 ]

39 CLEAR 709 tCigar 32454

40 OUTPUT 709;MRSTY fReset 3245A

50 OUTPUT 70%;"SCRATCH" IClear 3245A memory

60 !

70 OQUTPUT 7D9;YINTEGER J(2047)% tpefine INTEGER array J

8¢ QUTPUT 709;"USE O+ tUse channet A

96 OUTPUT T09;® FILLRP J, 33" FFSLL J, duty eycle = 33%
100 OUTPUT 709;" FREQ 3g3n IChange output freq to 3 kHz

110 CQUIPUT TO09;" APPLY WFV 3.25,J% 1Qutput ramp waveform
120 END



Description

Syntax
Parameters

real array

integer array

Hemarks

Example

Fifl Array With Arbitrary Waveform Values. Performs a precomputing function
on arbitrary waveforms to decrease the time required for ouiput.

FILLWF real array, integer arvay

Name of the REAL array containing up to 2048 arbitrary waveform points
which will be converted to integer format (by FILLWF) and stored in in-

teger array. Array names may confain up to [0 characters. The first character
must be a letter (A-7) but the remaining nine characters can be letters, numbers
{0-9), the underscore character (" "), or the guestion mark ("), Array names
must not be the same as HP 3245A commands or parameters, or stored state
nAames,

Name of the INTEGER array containing 2048 precomputed integer values.
Arrav names may contain up to 10 characters. The first character must be a let-
ter (A-Z) but the remaining nine characters can be letters, numbers (0-9}), the un-

same as HP 3245A commands or parameters, or stored state names,

Precompuling {Scaling) Operatien

Whenever an APPLY command is used to generate an arbitrary waveform, the
HEP 3245A downloads 2048 points to the USE channel. To arithmetically scale
the data points into a format which the channel can use requires approximately
500 msec for arbitrary waveforms. in additien to the scaling time, approximate-
ly 76 msec are required to download the data points.

To reduce the time required to generate the output, FILLWF can be used to per-
form a scaling function on the arbitrary waveform and store the precomputed
values into an INTEGER array. The values stored in the INTEGER array are
then output from the channel using the APPLY WFV command, Thus, with
precomputation, the arbitrary waveform output is generated about 70 msec after
APPLY WFV is executed, as compared to 570 msec without precomputation.

Related Commands

APPLY WFV, FILLAC, FILLRP, USE
Example: Precomputing an Arbitrary Waveform (PRE_ARRB)

This program demonstrates the speed advantage of precomputing arbitrary
waveforms. In the example, the arbitrary waveform Sin(x)/x is computed and
stored in a 3245A real array. The array is then specified by the APPLY WFV
command and command execution is timed. FILLWF precomputes Sin{x)/x
using the data in the real array and stores the resuits in an integer array. The (in-
teger) array is then specified by APPLY WFV whose execution is timed again.
The times shown following the program listing show the advantage of using
precomputed data.
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FILLWF {cont)

10 1file PRE_ARE

20 i

30 REAL A(U:1} igontroiler variable for exec. times
40 CLEAR 709 IClear 3245A

50 OUTPUT 7OF;RSTH IReset 32454

60 CUTPUT 709;"SCRATCHY IClear 3245A memory

70 !

80 OUTPUT 709 GUTBUF ONY TEnable ocutput buffer

90  GUTPUT 709;"INTEGER SCALE{2047)* 1Array for precomput ed data
100 QUTPUT 7O9;MREAL T(3)* VAarray for execution times
110 1

120 OUTPUT 709;"SUB SENXM tSubroutine to compute Sin{x)/x
t30 OUTPUT 709;* REAL WV_AMP(2047)" IREAL array for Sin(x}/x data
140 OUTPUT 70%;* PIL=3.1415" 1Assign value to PI

150 OQUTPUT 709:" X=(-5*PI+10%P1/20648)" 1Initialize X a

160 QUTPUT 70G%9;" FOR I = G TO 2047¢ HlEvaluate Sin{x)/x

170 OUTPUT 709;* IF X = 9.0 THEN" tTest for X = 0

180 QUTPUT 709" WY AMP(E) = 1.0¢

190  OQUTPUT 709;" ELSE"

200 OQUTPUT 709;" WV _AMP(I) = SIN(X)/X"

210 QUTPUT 709;* END IF™

220 OUTPUT 709;% K=X+(10%P1 /20480

230 OUTPUT 709;% NEXT ¢
240  QUTPUT 709;"SUBENDY
250 OUTPUT 709;UCALL SINXY

260 1

Z70 OUTPUT 709;“USE 0% tUse channel A

280 OUTPUT 709;"MEM T® tEnable 3245A memory

290 CQUTPUT 709;"TIME® tRead 3245A clock

300 OQUTPUT 709;" APPLY WFV 2,WV_AMPY" [Command which is timed

310 OGUTPUT T7O9;“TIiME" tRead 3245A clock

320 !

330 CGUTPUT 709;V"FILLWF WY _AMP, SCALE" IScale Sin(x)/x, store in array
340 OUTPUT 709;"TIME" tRead 3245A clock

350 CQUTPUT 709;" APPLY WFV 2,SCALE" tTime precomputed waveform

360 GUTPUT 709;"TiM E" 1Read 3245A clock

370 GUTPUT 709;"MEM OFF® iDisable memory

380 ¢

390 OCUTPUT 709;4VREAD T(1)-T(O)* tCompute execution time

400 CUTPUT TO9;UVREAD T(3)-T(2)" t{ompute execution time (precomp)
410 ENTER T7O9;A(Y) tEnter computed times

420 PRINT “ARBITRARY WAVEFORM =";A(0)}

430 PRINT

440 PRINT VYPRECOMPUTED ARBITRARY WAVEFORM =";A(1)

450 END

A typical output based on the program is shown below:
ARBITRARY WAVEFORM = .73
PRECOMPUTED ARBITRARY WAVEFORM = .11
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Description

Syntax

Parameters
counter

initial value

final value

step size

Remarks

For-Mext Loop. Defines a loop which is repeated until a loop counter passes a
specified value. For-Next loops can only be used in 3245A subroutines,

FOR counter = initial _value TO final value |STEP step size]

program segrnent

NEXT counter

The counfer parameter is a variable name which acts as the loop counter.

The initial _velue parameter is a number, numeric variable, or numeric expression
{enclosed in parentheses) which is the beginning value of the loop counter. The
loop counter is set to this value when the loop is entered.

The final _value parameter is a number, numeric variable, or numeric expression
(enclosed in parentheses) which is the ending value of the loop counter. When
the loop counter exceeds this value, program execution continues with the state-
ment after the NEX'T statement.

The optional step __size parameter is a number or numeric expression {enclosed in
parentheses) which specifies the amount the loop counter is incremented or
decremented for each pass through the loop. A negative sfep  size decrements
the loop counter for each pass. Default srep_ size = L

FOR..NEXT is Valid Only in Subroutines

The FOR..NEXT construct may be used only within subroutines.

Using the FOR...NEXT Construct

The loop counter is set equal to initial_value when the loop is first entered.
Fach time the NEXT statement is encountered, the counter increments by
step__size and is tested against final _value. I final _value is not exceeded,
program execution continues with the line immediately following the FOR
statement,

When counter exceeds final _value, program execution continues with the line
immediately following the NEXT statement. Notice that the loop counter is one
greater than the final value when the loop is exited {or one less than if step size
is negative).

The initial value, final value, and step size are calculated when the loop is en-
tered. These values are used while the loop is repeating. If a variable or expres-
sion is used for any of these values, its value may be changed after entering the
loop without affecting the number of times the loop is repeated. However,
changing the value of the loop counter affects the number of times the loop is
repeated.
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FOR...NEXT {(cont)

Helated Commands

IF, . THEN, SUB, SUBEND, WHILE
Exampﬁes Example: FOR..NEXT Loop
This program sets up a FOR...NEXT loop with an initial value of I and & final

value of 20 (default step = ). The loop is part of subroutine FORLOGP which
displays the value of the counter {1 through 20} when the subroutine is executed.

10 OUIPUT 709;"INTEGER I iDefine INTEGER variable 1
20 GUTPUT 709;"SUB FORLOOPH tBegin subroutine

30 QUTPUT 709;" FCR i=1 TO 20¢ tBegin loop

40 QUTPUT 709;" DISP [;WAIT .5 tDisplay vatue; wait .5 sec.
58 OUTPUT 709;" NEXT 1% Fext value

&0 QUTPUY 709;"“SUBENDY tEnd subroutine

70 OUTPUY T709;“CALL FORLOOPH lExecute subroutine

80 END

Exampie: FOR...NEXT Loop with Negative Step

This program sets up a FOH...NEXT loop with an initial value of 20, a final value
of I, and a step size of -1. The loop is part of subroutine LOGP which displays
the value of the counter (20 through 1) when the subroutine ig executed.

10 QUTPUT 709:WINTESER IV ibefine INTEGER variable I
20 CUTPUT 709;"sUB LoOPY IBegin subroutine

30 CUTPUT 709;% FCR =20 70 1 STEP -1t tBegin ltoop

40 QUTPUT 709;* DISP I;WAIT 5% iDisplay value; wait .5 sec.
50 QUTPYT 70%;" NEXT I® INext value

60 QUTPUT 7C9;"SUBERDY {End subroutine

78 QUTPUT 709;"CALL LOOP® 1Execute subroutine

80 END
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Description

Syntax

Parameters
freg I

freg 2

Remarks

Set/Read Output Frequency., FREQ sefs the output frequency for sine, ramp,
square, and arbitrary waveforms on the USE channel, FREG also sets the high-
trigger-level and low-trigger-tevel frequencies when using the dual-frequency
mode. FREGQ? returns the high-trigger-level and low-trigger-level frequency set-
tings on the USE channel

FREQ freg I |, freqg 21

FREQ?

This parameter specifies the single output frequency for normal operation or the
high-trigger-level output frequency in dual-frequency mode. The output
frequency range f'or sine, square, and arbitrary waveforms is 0 to 1 MHz with
0601 Hz resolution. Ramp waveform performance is not specified above

130 kHz and will degrade substantially above this frequency.

When using the dual-frequency mode (TRIGMODE DUALFR) the freg 1 pa-
rameter specifies the cutput frequency generated when the input trigger i high
{+5V). Power-on/reset freq = 1008 Hz

This optional parameter is used only in the dual-frequency mode and specifies
the low-trigger-level output frequency. The value selected for this parameter is
the output frequency generated when the input trigger is low (0V). The output
frequency range for sine, square, and arbitrary waveforms is 0 to 1 MEz with
0001 Hz resolution. Ramp waveform performance is not specified above

100 kHz and will degrade substantially above this frequency. Power-on/reset

Square Wave Duty Cycle Cannoi Be Varied Above 100 kHz

At power-on, the duty cycle for ramp and square waveforms is set to 50% (see
the BUTY command). The duty cycle can be varied from 5% to 95%. However,
when generating square waveforms at frequencies above 100 kHz, an error is
generated if the duty cycle is set to a value other than 50% (DUTY 50).

Query Command (FREG?

FREQ? returns the high-trigger-level and low-trigger-level frequency settings on
the USE channel.

Related Commands

APPLYs, DUTY, TRIGIN, TRIGMODE, USE
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FREQ/FREQ? (cont)

Examples
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Example: Seliing the Quiput Frequency
The following program outputs 2 5 Vp-p, 10 kHz sine wave.

10 CLEAR 709

20 BUTPUT 709;"RsTY

30 OUTRPUT 709;"SCRATCHM

40 !

50  OUTRUT 709;"UsE QN

60 OUTPUT 709;" FREQ 19E3"
70 QUTPUT 709;" APPLY ACV 5V
80 END

Example: The Dual Frequency Mode

The following program cutputs a 5 Vp-p sine wave at 10 kHz or 100 kHz,
depending on the input trigger level (TRIGIN)

10 CLEAR 709
20 OUTPUT 709;mRSTH

30 QUTPUT 709;"SCRATCH

40

50 QUTPUT 709;nUsE on

60  OUTPUT 709;" TRIGMODE DUALFR™
70 OUTPUT 709;% TRIGIN HIGHY

89 OUTPUT 709;" FREQ 10E3, 100E3%
90 OUTPUT 709;" APPLY ACY 5v

100 END

As the program executes, the 3245A is cleared, reset, and channel A is selected as
the USE channel. TRIGMODE DUALFR (line 60) places the 3245A in the dual
frequency mode, TRIGIN HIGH (line 70) sets the input trigger high so that when
the signal is applied (line 90), the frequency is 16 kHz (line 80). Executing:

CUTPYUT 709;"TRIGIN LOW™

sets the input trigger low, thus setting the output frequency to 100 kHz. Setting
the input trigger high again would change the frequency to 10 kHz



Description

Syntax
Parameters
ch

Remarks

Example

Fixtured Seif-Test, FTEST (or FTST) performs a fixtured self-test on the
specified USE channel

FTEST [chlchi]

Channel parameter, ¢k = 0 {(channel A), = 100 (channel B), = | (channel A rear
panel), = 101 (channel B rear panel). If no channel is specified, channels A and B
{front panel) are tested, Note that FTEST resets the specified channel(s).

Data Returned

FTEST returns "PASS" if all tests pass or "FAIL" iff one or more tests fail. Any
failures that occur during the test are displayed on the front panel display and
the first four errors are stored in the error register. (Use the ERR? or ERRSTR?
command to read the error register) Status register bit 5 (Error) is set if any
failures occur.

Pata Destination

When FTEST is executed from the front panel, the response is displayed on the
front panel display. When FTEST is executed from the controller, the response
is sent to the cutput buffer in the default ASCII format.

Cabling Required for Fixtured Test

To perform the fixtured test, the OGutput port (Front or rear panel} of the chan-
nel being tested must be connected to the channel’s Trigger (I/0) port.

Related Commands

DTEST

Example: Fhxtured Self-Test on Channel A (FTEST)

This program performs a fixtured self-test on channel A, If all tests pass, "Test,
Passed" appears on the controller. If one or more tests fail, “Test Failed" appears
on the controller and the first four errors are displayed. Note that the channels

Cutput port must be connected to its Trigger (1/0) port.

10 Ifile FTESYT

206 !

3¢ DIM Err$[60] IDimension controller array

40 QUTPUT 709;mUse On lUse channel A

50 OUTPUT 709; "FTEST O® IPerform fixtured self-test

60 ENTER 709;A% tEnter result of test (pass/fail)
7O 1F AS = MFAILY" THEN tEnter {oop

80 PRINT "Test Failedv 1Display message if test fails

90 FOR I = 1 T0 4 tError locp

160 QUTPUT 709;"ERRSTRTY IRead error string

1190 ENTER 709;Err$ fEnter string
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FTEST (FTST) {cont)

120 PRINT Err$ IPrint string

1348 BEXT 1 Hoop until error register i empty
1440 ELSE

1590 PRINT "Test Passed" IDisplay message if test passes

160 END IF 1End loop

170 END

Should the 32454 fail a fixtured self test, return the instrument to the nearest
Hewlett-Packard Sales and Service Office For repair.
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Description

Syntax

Parameters

topic

Remarks

Examples

Help Function. Provides svniax statements and briet descriptions of selected HP
3245A commands and parameters,

HELP [ropic

Type HELP ropic Cor help on a specific command, For example, HELP RESET
displays the command syntax and a brief description of the RESET command.

For help with commands such as APPLY DCV, APPLY ACV, etc, simply specify
HELP APPLY. For help with the SET TIME command, specify HELP

SET TIME

Example: Using HELP with SET TIME

This program uses the HELP function for the SET TIME command.

10 DIM A3[2551 IDimension controller array

20 QUTPUT TO9;"HELP SET_TIME"™ 'Ask for help with SEY TIME

30 EKTER 709:A% tEnter informatien on SET TIME
40 PRINT A% FPrint information on SEY TIME
50 END

A typical return is:

SET TIME: SET TIME <seconds> ; Sets the time of day clock to the specified
time,

Exampie: Using HELP with CaLL

This program uses the HELP function for the CALL eommand.

10 DIM A$[255] IDimension controtler array

20 OQUTPUT T709:"HELP CALL™ 1Help function for CALL command
30 ERTER 709;A% TEnter string

40  PRINT A% Ibisplay string

50 END

A typical return is:

CALL: CALL <sub neme> ; Executes the named sub and waits for it
to complete before executing any more commands. EX: CALL Setupl;

Commands
2-115



Description  wmode! Number Query. Returns the model number of the HP 3245A.
Syntax b2
Parameters n~ooe

Remarks pata Returned

The 137 command returns "HP3245",

Related Commands

IDN?, REV?, SER?
Example Eexample: Reading HP 32454 Model Number

This program uses ID? to read the model number of the HP 32454,

10 QUTPYT 709;%1D7e ituery HP 3245A model number
20 ENTER 709;A% Return HP 3245A model number
30 PRINT AS ibisplay model number

40  END

A typical return is:

HP3245
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Description

Syntax
Parameters
Hemarks

Example

identity Query. Returns the manufacturer’s name. the model number, the serial
nurnber, and the firmware revision number for an HP 3245

IDN?

None.
Data Returned

The IDN? command returns four lines of information. Line I is the manufac-
turer’s name (HEWLETT PACKARD), line 2 is the instrument model number
{3245), hine 3 is the instrument serial number {(always 0), and line 4 is the
firmware revision number,

The firmware revision number is a four-digit vear and date code. The code has
the form "yyww", where "vy" is the year minus [960, and "ww" is the week num-
ber of that year. For example, 2830 means that the latest firmware revision was
the thirtieth week of 1988 (1988 - 1960 = 26).

Data Destination

When IDN7? is executed from the front panel, the response is displaved on the
front panel display. When IDN? is executed {rom the controller, the response is
sent to the output buffer in the default ASCII format,

Related Commands

ID?. REV?, SER?
Example: Using the IDN? Command

This program demonstrates the vse of the IBN? command.

10 QUTPUT 709;"ipN?" tRead HP 3245A identity

20 FOR I = 1 710 4 18et toop counter

30 ENTER 709; AS 'Enter c¢ne string at a time
40 PRINY A% IPrint ohe string

50 KEXT i Tincrement counter

60 ERND

A typical return is:

HEWLEFT PACKARD
3245

)

2833
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Description
Syntax

Parameters

expression

Remarks
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H-End If Branching. Provides conditional branching within a subroutine.
iF expression THEN

program segment

[ELSE]

[program segment]

END IF

A Boolean or numeric expression that is evaluated as TRUE if non-zero, or
FALSE if evaluated as zero.

IF...END IF is Valid Only in Subroutinegs

The IF...END IF construct may be used only within subroutines and the sub-
routine must be called (with the CALL command) or run (with the RUN com-
mand) fo execute the commands.

Using the ELSE Statement

The ELSE statement is optional but, if used, must appear before the END IF
statement. If expression is TRUE, execution continues with the program segment
between F...THEN and ELSE

I expression is FALSE, execution continues with the segment after ELSE. In
either case, when the program segment is completed, assuming there are no other
ioops or conditional branches, program execution continues with the first state-
ment after the END IF statement.

Related Commands

FOR.LNEXT, SUB, SUBEND, WHILE.END WHILE



Example

IF...END IF {cont)

Example: Using the IF...END IF Function (IFENDIF)

This program uses F...END IF within subroutine IFSQR to digplay the square
root of a number or to indicate it the number is less than 0. The first time the
subroutine s called, the value 20000008E+00 appears on the front panel display.
The second time the subroutine is called, the number is less than §. so the HP
3245A beeps once and "Number <" appears on the front panel display.

10
20
36
40
50
&0
70
84
0
100
116
126
136
140
150
160
176
180
190
200
210

tfite IFENDIF

i

CLEAR 709

QUTPUT
QUTPUT
H
QUTPUT
ouTPUT
ouIPUT
GUTPUTY
cUTPUT
CUTPUT
CUTPUT
QUTPUT
OUTPUT
OHTPUT
CUTPUY
OUTPUT
OUTPUT
OUTPUT
END

709; mRS TN
709; "SCRATCH®

70G9;"REAL R"

7091348 1FSQRY

7049;"  IF R<0 THERY
7og;n BEERU

7090 DISP '"Number <Q'®
709, ELSEM

o9 u DISP SQR(RM
709;% END IFY

709; "SUBENDY
709;9R=40

709;"CALL 1FSQR"

709 "WALIT 2¢
709;"R=- 11

709;"CALL 1FSGR®

IClear 3245A
lReset 3245A
FClear 3245A memory

IDefine REAL variable
thefine subroutine [FSAR
IStart IF...END IF loop
IBEEP once

Ibisplay "Number <G" if R<0
1o 76-90 only if R>=0
IDisplay sguare root of R
lEnd IF...THEN loop

tEnd subroutine

i1Sef R = 4

1Execute subroutine

iWait 2 seconds

iSet R = -1

1Execute subroutine
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Description

Syntax

Parameters

mode

Hemarks
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Sei/Read Cutput impedance. IMP selects 00 or 5060 output impedance made for
DC and AC voltage cuiputs, BAP? returns the impedance setting on the USE
channel.

IMB  smode
IMP?

Output impedance mode. 1MP 0 selects the 60 mode, while IMP 50 selects the
500 mode, Power-on/reset mode = 0,

Using the IMP Command

in the power-on mode (IMP ). the voltage output from the USE channel equals
the programmed output voltage with or without load termination. For example,
il you program channel A to output 2 VIXC in the 00 mode, the actual output
voltage will be 2 VI with or without load termination.

However, in the 500 mode (IMP 53), the actual output voltage equals the
programmed output voltage ONLY when the channel is terminated with a 500
load. For example, if you program channel A to cutput 2 VIC in the 500 mode,
the actual output voltage will be 2 VIDC only when channel A is terminated with
a 500 load. If the load is removed and replaced with an open circuit, the actual
output voltage will double to 4 VDC.

Changing Quiput impedance Automatically Enables Autorange

When the output impedance is changed from 00 to 500 or vice versa, the auto-
range mode is automatically enabled. Refer to the ARANGE command for
details on autoranging

OUT OF RANGE Error

if the present DC or AC output voltage in the 00 mode is greater than the max-
imum output allowed in the 500 mode, selecting IMP 50 will generate an

"oUT GoF RANGE® error. For example, if vou set channel A to output § VDC in the
00 mode, selecting IMP 50 will generate the error "OUT OF RANGE
—8.000000E+0". Note that the error value refers to the amplitude rather than to

the impedance.

Similarly, if the present AC output voltage in the 500 mode is less than 003125 V
ac PP (the smallest peak-to-peak voltage which can be generated in the (02 mode),
selecting IMP G will generate an "0UT OF RANGE" erros.



Example

IMP/IMP? (cont)

Using the 500 Mode

Sine, ramp, square, and arbitrary waveforms output 1 the 00 (IMP 0) mode mavy
not drive 500 cables properly at frequencies greater than 100 kHz. Therefore, the
500 (BMP 50) mode should be selected when using 300 cables ai those frequencies.
Cienerating high frequency waveforms with amplitudes greater than 10 V ac PP
in the 00 mode may also cause the 3245A% current limited output to generate
wnpredictable waveforms,

Query Command (IMP?)

The IMP? command returns the impedance seiting (60 or 500) on the USE
channel.

Relaied Commands

APPLYs, ARANGE, USE

Example: Setting Quiput Impedance Made (IMP)

The following program outputs a 200 kHz, I V ac PP square wave, Since the 500
mode is selected, the amplitude will be [ V ac PP if a 500 load is at the output, If
the load is not at the output, the amplitude will be 2 V ac PP,

10 Ifile IMP

20 !

36 CLEAR 709 iClear 3245A

40 QUTPUT 709;%RST™ {Reset 32454

50  OQUTPUT 709;"SCRATCH" iClear 3245A memory

60 i

70 OUTPUT 709;"“USE G" lUse channel A

80 QUTPUT 709;" FREQ 200E3"* iSet frequency to 200 kHz
90  OQUTPUT 70%;" IMP 50¢ tSet impedance to 50 chms

190G OUTPUY 709;" APPLY SQV 1" !Output a 1 V ac PP square wave
11G  END
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Description

Syniax
Parameters

mode

Remarks
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Enable/Disable Input Buffer. Fnables or disables the HP 3245A input buffer.
When enabled, the input buffer temporarily stores commands as it receives them
over the HP-IB. This releases the bus immediately after each command is
received, allowing the coniroller to perform other tasks while the HP 3245A is
executing commands,

INBUF mode

The mude parameters follow, Power-on/reset mode = OFF,

mods befinition

OFF Disables input buffer - commands are accepted
only when HP 32454 is not busy.

ON Enables input buffer - commands are stored,
thus releagsing the bus immediately.

Input Bulfering OFF {INBUF OFF)

If input buffering is OFF and the HFP 3245A is addressed to listen {ie., accept
commands from the controller), the HP 3243A accepts commands from the
HP-1B one command at a time, as it is ready for them. While the instrument is
processing the command, it holds the HP-1B.

After processing the command, the bus is released and the next command is ac-
cepted. Thus, the controller and the HP 3245A work in svnchronization. HP-1B
interface commands, such as Device Clear, Local. and Group Execute Trigger,
act in sequence with other incoming commands.

inpui Buffering ON

If input buffering is ON and the HP 3245A is addressed o listen (ie., accept
commands from the controller), the HP 3245A stores incoming commarnids in a
[28-character input (circular) buffer. Commands are stored as fast as they are
sent, This frees the controller for other activities while the HP 3245A processes
the command string. If the input buffer fills, no more commands are accepted
until space becomes available in the buffer.

When the input buffer is ON, synchronization is lost with the controller.
However, you can monitor the ready bit in the HP 3245A Status Register {see the
READY? command) to determine when the contents of the input buffer have
been executed.

Reiated Commands

QUTBUF



Example

INBUF (cont)

Example: Enabling the Input Buffer (NBUF)

The following example demonstrates how the 3245A% input buffer affects
HP-IB programming,

As the program executes, the 3245A (and its memory) are cleared and reset. In
ting 70, the input buffer is enabled. In line 80, a sequence of commands is sent to
the 3245A, Because the buffer is enabled, each of the commands sent are stored,
thus releasing the bus and altowing the controller 1o display "suffer Commands
Executing”. Once all commands in the buffer have executed, "Buffer Commands
complete” is displaved.

if the input buffer is disabled when the program executes, the 3245A holds the
bus vntil ench command in line 8¢ executes, Therefore, "Buéfer Commands
Executing” immediately followed by "suffer Commands Complete” are not displayed
until af  ter the commands in line 80 have finished.

19 1file INBUF

29 !

39 CLEAR 709 tClear 3245A

40 CUYPUT 749;uRSTH tReset 3245A

50 GUTPUT 709;V“SCRATCH" tCiear 32454 memory
690 !

790 QUTPUT 709 "INBUF OW* tenable input buffer

89 CUTPUT TO9;YUSE O;DELAY 1.5;APPLY DCV 1.0;APPLY DBCV 2.0;READY?"
290 D1sP vBuffer Commands Executing"

100 ENTER T709;A

110 IF A=T THEN

120 DIsp "Buffer Commands Complete!

130 END IF

140 END
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Syntax
Parameters

name

max_index

Bemarks
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Dimension INTEGER Array or Variable. Reserves memory space in the HP
3243A 10 store integer variables or arrays.

INTEGER aname [(max_index)] [,name [(max _index)), ... |

Variable or array name. Variable or array names may contain up to 10 charac-
ters. The first character must be a letter (A-Z) but the remaining nine characters
can be letters, numbers (8-9), the underscore character (" "), or the guestion mark
("1). Variable or array names must not be the same as HP 3245A commands or
paramefers, or stored state names,

The name parameter specifies the name of an INTEGER array or variable. Use
name (max_index) to dimension an INTEGER array (eg., INTEGER TEST1(49) ).
To dimension an INTEGER variable, omit the max__index parameter (eg.,
INTEGER VAR1).

The max__index parameter specifies the number of elements in the array. The
valid range is 0 to 32767, Since the lower bound (option base) for all arrays is
zero, the number of elements in the array is one more than max__index. For ex-
ample, "INTEGER A(5)" reserves memaory space for array A with six elements (0
through 5)

Redimensioning Arrays

Executing the INTEGER command defines an INTEGER array and fills all ele-
menis with zeroes, The redimensioned array is initialized to zeroes in all elements
(if the array is redimensioned to the same size, it is cleared and all previous data
is lost),

User-Defined Arrays are Global

All INTEGER arrays and variables are global among all front panel, HP-IR, and
subroutine operations. A user-defined array or variable may be used in any HP
3245A command where a numeric parameter is required.

INTEGER Command Stored in Subroutines

If an INYEGER command is stored in a subroutine, the array name is defined
immediately, but data storage for the array is not allocated unti! the subroutine is
run, (The name cannot be used for a subroutine name, another array name, or 3
variable name.)

Mainframe Memory Limitations

Any number of arrays may be dimensioned up to the limit of available memory.
Since all numeric arrays declared by an INTEGER command are integers, each
element requires two bytes of memory for storage.



Example

INTEGER {(cont)

Hecovering Memory Space

Use the SCRATCH command to recover memory space allocated for arravs by
the INTEGER command., Following SCRATCH, any array name can be used.

Related Commands

DM, DISP, FETCH, FILL, REAL, SIZE?, VREAD
Example: Dimension INTEGER Variables and Arrays

These program line define an INTEGER array A with 10 elements (0 through 9)
and an INTEGER variable B.

10 OUTPUT 789;"INTEGER A(9)Y iDefine INTEGER array A with 10 elements
20 OUTPYT TO9;"INTEGER B® Ibefine INTEGER variable B

Commands
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Description

Syntax
Parameters

variable

expression

Remarks

Example
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LET Assignmeni. Assigns values to numeric variables. The keyword LET is op-
tional.

[LET] variable = expression

The variahle parameter may be a numeric variable or an array name with a
numeric expression index such as A(4) or A(1+d). All arrays must be dimensioned
before use.

Any valid pumber or numeric expression {enclosed in parentheses).

Logical Expressions

Logical expressions (eg B=C, B>C, B<C, B>C, B<C) can be specified for the ex-
pression parameter, For example:

20 CUTPUT 709;PA=(B»L)Y
will set A = 11f B>C, or to 0 if B<C.

Beading Assigned Values

The values assigned to variables and expressions can be read using the DISP,
FETCH, or YREAD commands.

Related Commands

B3iM, DISP, FETCH, INTEGER. REAL, VREAD

Example: Variable Deciarations

This program evaluates the sine of 0223 radians and displays the result on the
coniroller CR'E. Note that since the LET keyword is optional, line 10 can be
replaced with 10 OUTPUT 709;"A = SIN(.223)n.

10 OUTPUT T7O9;MLET A = SIN(.223)" IPlace sine of 90.223 into A

20 OUtPUT 709;“VYREAD Aw tRead value of A into output buffer
30 ENTER 799; Resit 1Enter result

4G PRINT Reslt ipisplay result

50 END

A typical return is;

.22115633



Description
Syntax
Parameters

argument

Remarks

Example

Logarithm. Returns the logarithm (base 10} of the argument.

LGT (argument)

The argument parameter must be a number or numeric expression (enclosed in
parentheses) greater than zero.

Related Commands

EXP, LOG

Example: Compute Logarithm, Base 10

This program computes the logarithm (base 10} of 15 and displays the result on
the controller CRT.

10
26
30
40

OUTPUT 709:"VREAD LGT(15)" ICompute and read log (base 10) of 15

ENTER 709:A tEater result
PRINT “Logarithm = ¥;A i1Print result
END

A typical return is:

Logarithm = 1.1760913
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Description

Syntax
FParameters
sub__name

Remarks
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List Subroutine. Lists the specified subroutine to the controller CRT or to the
front panel display.

LiST sub name

Name of the subroutine 1o be listed,

The LIST command lists the specified subroutine one line at a time to the con-
troller CRT or the front panel display. The last word returned is "SUBEND : .

Compressed Subroutines Cannot Be Listed

A subroutine which has been compressed (see COMPRESS command) cannot be
listed using the LIST command.

Listing Subroutines from Front Panel

When listing a subroutine from the front panel, scroll through the menu until the
LIST command appears in the display. Press the right arrow key to move the
blinking cursor one position to the right. Press the up arrow or down arrow key
until the name of the subroutine you want to list appears in the display. Press
ENTER then the down arrow key to step through the subroutine.

Listing Format

Subroutines are listed one command per line, with a semicolon following each
command. Commas that appear in a subroutine command are replaced with
blank spaces. The last line of each listing is "SUBEND o,

Data Destination

When LIST is executed from the front panel, the response is displayed on the
front panel display. When LIST is executed from the controller, the response is
sent to the output buffer in the default ASCI format.

Helated Commands

COMPRESS, SUB, SUBEND
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Example: Creating and Listing & Subroutine (LIST)

LIST (cont)

This program creates subroutine TESTL and lists the subroutine on the controiler
CRT.

Ho
20
30
49
50
60
70
a0
S0
100
110
120
130
140
150
160
170
180

A typical return is:

tfile LIST

1

CLEAR 709

QUTPUT 70%;"RSTY
QUTPUT 709;"*SCRATCHY

3

ouTPUT
ouTPUY
OUTPUT
QuTPUY
GUTPUT
!

ouTPUT
REPEAT

ENTER 709;A%

709;%suB TESTY®

70,
7094
709;4

IClear 52454
tReset 32454

Usg on
DELAY 1.5;APPLY DCV 0.1¢
APPLY DCV 0.2%

709; “SUBEND"

7O9;"LIST TESTI®

PRINT AS
UNTIL AS=MSUBEND ;¥

END

SUB TESTT ;

USE © ;

DELAY 1.5 ;
APPLY DCV 0.1

APPLY DCV 0.2 ;

SUBEHKD

H

"
4

i

Clear 3245A memory

1bownload subroutine

List subroutine

Commands
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Description
Syntax
Parameters
Remarks

Example

Commands
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Go to Local LOCAL (or LCL) returns the HP 32435A to the local mode.
LOCAL
None,

LOCAL Command Operation

The LOCAL command like the LOCAL key, returns the HP 32454 to the local
(front panel) mode. Note, however, if the kevboard is locked (LOCK ON com-
mand), executing the LOCAL command will return the 32454 to the local mode,
but the front panel will remain disabled. The LOCK OFF command (from the
controller) is required to restore keyboard control.

Relaled Commands

LOCK
Exampie: Enabling Local Mode
This program ling enables the local (front panel) mode.

70 OUTPUT 709;“LCGCAL" tEnable local (front pansl) mede.



Description
Syntax

Parameters
Hemarks

Examples

Eeturns the HP 3245A to the local mode.

LOCAL 7
LOCAL 709

Nane,

Using LOCAL 7 and LOCAL 709

Executing LOCAL 709 returns the 3245A (or the instrument at address 9) to the
tocal (front panel) mode. When a command is sent over the HP-IB, the instru-
ment returns to the remote mode. Executing LOCAL 7 returng all devices at
select code 7 to their local modes. When commands are received over HP-IB,
they execute, however; the instruments return to the local mode. To ensure that
the instrument(s) remains in the remote mode when a command is received over
HP-1B (because of LOCAL 7), execute the HP-IB command REMOTE 7 before
yOou resume programming,

LOCAL 7 1Sets HP-IB REN line FALSE (all devices go to tocaly.
iMusi execute REMOYE 7 to return to remote mode.

LOCAL 709 {Issues HP-IB GTL to device at address G%9. Then,
texecuting any HP 3245A command over HP-IB or sending
IREMOTE 709 returns the HP 3245A& to remote mode.

Commands
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Descriplion  misbies the HP 3245A LOCAL key from restoring front panel control. LOCAL
LOCKOUT performs the same function as the HP 3245A RMT command.

Syntax  LOCAL LOCKOUT 7

Remarks  using LOCAL LOCKOUT

& If the 3245A is in the local mode when LOCAL LOCKOUT 7 is sent, it remains
in local mode until placed n remote by a command sent over HP-IB, or by
REMOTE 709, Gnce in remote, the LOCAL key is disabled and there is no access
to the 3245A funciions from the front panel

® {Once the 3245A LOCAL key has been disabled by LOCAL LOCKOUT 7, ex-
ecuting LOGAL 709 will return the instrument to local until a subsequent com-
mand sent over HP-IB (or REMOTE 709} returns the instrument to the remote
mode, The LOCAL key remains disabled. LOCAL 7 followed by REMOTE 7
returns the 3245A to the local mode and enables the LOCAL key to restore front
panel control from the remote mode,

Example  using LocAL LOCKOUT 7

The following program shows how LOCAL LOCKOUT 7 is used to disable the
3245A LOCAL key, and how LOCAL 709 and LOCAL 7 interact with a local
lockout,

190 LOCAL LOCKOUT 7 iSends local lockout te 3245A. The instrument

28 iig still in local.

30  REMOYE 709 13245 is placed in remote

40 LOCAL 709 tReturns 3245A te tocal. LOCAL key is still

50 idisabled,

60 REMOTE 709 13245A 18 returned to remote.

76 LOCAL 7 132457 returns to local. LOCAL LOCKOUT 7 cancelled.
a0 REMOTE 7 13245A will return and remain in remote when

90 tcommand over HP-18 (or REMOTE 709) is received.
100 REMOTE 709 132454 is again placed in remote.

110 IThe LOCAL key can now restore front panetl

120 lcontrol.

130 END
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Description

Syntax
FParameters

mode

Remarks

Example

Lock Front Panel Keyboard. Enables or disables the HP 3245A froat panel
keyboard.

LOCK mode

The mode parameters follow. Power-on/reset mode = OFF.

mode Description

OFF Enables the front panel keyboard.

ON Front panel is totally disabled. Commands cannot
be entered from the front panel regardless cof the
state (tocal/remote) of the HP 3245A.

Re-enabling Local Conlrol

Once locked, the 3245A keyboard is re-enabled by sending:
QUTPUT 709;"LOCK OFFH®

Sending "outPut 709;nLocaln restores access to all 3245A functions from the
front panel,

Related Commands

LOCAL
Example: Disable Front Panel

This program line disables the front panel keyboard. In this mode, no commands
can be entered from the front panel. Issue LOCK OFF foliowed by LOCAL 1o re-
enable front panel operation,

10 QUTPUT 7G9;"LOCK QNN IDigables front panel keybeoard
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Description

Syntax
Parameters

argument

HRemarks

Example

Commands
2134

Matural Logarithm. Returns the natural logarithm (base e} of the specified argu-
ment.

LOG (argument)

The argument parameter must be a number or numeric expression (enclosed in
parentheses) greater than zero.

Related Commands

EXP LGT

Example: Compute Logarithin, Base e

This program computes the natural logarithm (base €) of 2.345 and displays the
result {8522854) on the controller CRT.

10
20
3G
£0

QUTPUT 709;"VREAD LOG(Z2.345)¢ ICompute natural log of 2.345
ENTER 70%;A tEnter result

PRINY *Natural Log = ":4A tDisplay result

END

A typical return is;

Natural Log = .8522854



Description

Syntax

Parameters
OFF

variable

array _name

start _index

Remarks

Memory Mode. Specifies o variable or array to store data from commands
which return numeric results. The MEM command cannot store ASCH (string)
results.

OFF
MEM variable
array name i(start _index) |

The OFF parameter returns the memory output mode back to normal operation
(results are not stored in memory). When a command is executed from the front
panel, the response is displayed on the front panel display. When MEM is ex-
ecuted from the controller, the response is sent to the output buffer in the
default ASCII format.

If the varighle parameter is specified, the next numeric command result is stored
in the specified variable. The memory mode is then turned of f (MEM OFF),
Variable names may contain up to 10 characters. The first character must be a
letter {A-Z) but the remaining nine characters can be letters, numbers (0-9), the
underscore character ("_"), or the question mark ("7"). Variable names must not
he the same as HP 3245A commands or parameters, or stored state names.

if the array  name parameter is specified. all subsequent numeric data is stored
in the specified REAL or INTEGER array. Array names may contain up to 10
characters, The first character must be a letter (A-Z) but the remaining nine
characters can be letters, numbers (0-9), the underscore character (" "), or the
qguestion mark (") Array names must not be the same as HP 3245A commands
or parameters, or stored state names.

The start _index parameter is used with the array  name parameter to specify a
starting location of the array (ie., store numeric results at a specific array ele-
ment), The range is any integer from § to 32767, Default srart  jndex = 0 (begin
storing data at the Tirst (0th) element of the array).

Power-On Memory Mode

At power-on, the memory mode is disabled (MEM OFF). The memoryv mode is
also disabled by the CLR command, the Clear key, or an HP-IB Device Clear
message.

fMemory Mode OFF

When the memory storage mode is OFF, numeric output data is placed into the
output buffer where it can be sent to the controller, If the output buffer is dis-
abled (OUTBUF OFF), any data in the output buffer is replaced by new data. If
the output buffer is enabled (SUTBUF ON), subsequent data is appended to
previous data in the buffer and is available for later retrieval.

Commands
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MEM (cont)

Examples

Commands
2-136

Memory Mode ON

When the memory storage mode is ON, sumeric output data is sent once to the
specified variable or continuously to the specified arrav. H data is to be stored
in an array, the array must be dimensioned using BIM or REAL for REAL arravs
or INTEGER for INTEGER arrays.

Use VREAD to Quiput Memory Resulis

The VREAD command sends the variable or array value(s) to the output buffer,
Always disable the memory mode (MEM OFF) before executing the VREAD
command., Otherwise, YREAD attempts to write inte memory and an error
OCCUrS,

Reiated Commands

CLR, DIM, INTEGER, QUTBUF, REAL, VREAD
Example: Storing Resulis in a Variable (MEM)

This program first creates a two-element array STATE] and sets channel A to
output 2.25 VAC with 50 @ ocutput impedance and the 25 V range. Then, MEM
STATET sets the HP 3245A such that all subsequent guery commands return the
data to array STATEL Thus, IMP? returns the output impedance value (30) to
element 0 in STATE! and BANGE? returns the channel range (2.5) to element |
in STATEI Since an array is used, note that memory mode MUST be turned
OFF (line 170) prior to executing the VREAD command.

10 1file MEM

20 !

30 REAL ACO:1)

40 CLEAR 709

3G QUTPUT 709;%RSTH

ibefine controller array
IClear HP 3245A
IReset HP 32454

60 OUTPUT 709;"SCRATCHY IClear HP 3245A memory

70 QUTPUT 709;YREAL STATE1I(1)¥ iDefine REAL array

890 !

20 CUTPUT 709;"USE 0" tUse channel A

108 OUTPUT 709;% APPLY ACV 2.25" lQutput 2.25 Vac PP

11C  QUTPUT 709;" [MP 30n tSet 30 ohm output impedance
120 OUTPUT 70%9;% RANGE 2.5% tSet 2.5 ¥V range

130 1

149 OUTPUT 709;"MEM STYATE1H {Set memory mode ON.

150 DUTPUT 709;® [Mp7?n limpedance result to STATET(G)
160 QUTPUT 709;% RANGE?Y IRange result to STATE1(1)

170 QUIPUT TO9;Y"MEM OFF® {Turn memory mode OFF

180 GQUYPUT 709:“VREAD STATE1Y iTrans velues in STATE1 to outbuf
1590 ENTER 709;A(*) IEnter values

200 PRINT A(*) iDisplay values

2106 END

A typical return is:

59

2.5



Description

Syntax
Parameters
Remarks

Example

Memory Avaiiable Query. Returns the size {(in bytes) of the largest volatile
memory block available in HP 32454 memory.

MEMAVAIL?

MNone.
Data Returned

MEMAVAIL? returns two numbers: the first number is the largest block (number
of bytes) of volatile memory available, and the second number is always 0.

Using HP 3245A Memory

HP 32454 volatile memory may be allocated for variable, array, and subroutine
storage. As volatile memory blocks are created and purged, memory becomes
fragmented into blocks. MEMAVAI? returns the size of the largest block of
volatile memory available, Use SCRATCH {0 restore all volatile memory.

Data Destination

If the MEM command is used, the values returned by the MEMAVAIL? command
are stored in the specified variable or array. When MEMAVAIL? is executed
from the front panel, the response is displaved on the front panel display. When
MEMAVAIL? is executed from the controller, the response is sent to the output
buffer in the defanlt ASCH format,

He.l8 Data Format

The HP 3245A returns numeric resulis in either ASCII or binary format (see the
OFORMAT command). In the default ASCI format, MEMAVAIL? returns real
results in 8-digit scientific notation, In the binary format, the MEMAVAIL?
command returns real results in [EEE-754 64-bit notfation.

Related Commands

CAT, SCRATCH
Exampie: Determining Available Memory

This program returns the number of bytes of the largest block of volatile
memory available in HP 3245A memory.

10 DIM ABL60] IDimension controlier array
20 QUTPUT 709;"MEMAVAIL?Y |Read volatile memory size
30 ENTER 709;A% lEnter votatile memory size
40 PRINT A% IBisplay size (volatile, &)
50 END

If all memory is available, a typical return is:

8.0248000E+04, O,
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Description
Syntax
Parameters

numevaior
denomingtor

Remarks

Example

Commands
2-138

Modulo, Returns the remainder portion of a division (contrast with BIV),

numerator MOD denominator

A number, numeric variable, math function, array element, or numeric expression
{enclosed in parentheses).

Must be a value NOT equal to rerc. May be a number, numeric variable, math
function, array element, or numeric expression {enclosed in parentheses).

Related Commands

DIV, INT
Example: Using the MOD Function

This program divides 7 by 3 and displays the remainder portion of the division
(1) on the controlier CRT.

10 OQUTPUT 709;"VREAD 7 MOD 3¢ tCompute and read MOD value

20 ENTER 709;A tEnter result
30 PRINT "MOD = ";A IDisplay result
40 END

A typical return is

80D = 1



Description

Syntax

Parameters
HPIB

STATE ch
NONE/OFF

Remarks

Monitor Conditions, Displays (on the front panel display) command keywords
entered over the HP-IB or the state of channel A or channel B

HPIB

MOMN STATE ¢k
NONE
OFF

Displays command keywords {(with parameters), as the HP 3245A receives and
executes commands from the controller,

Displays the state of the specified channel (channel A or channel B). The ch
parameters are §, CHANA, 100, and CHANB)

The NONE or OFF parameter disables the monitoring mode, With NONE or
OFF set, commands entered are displayed, but the display will not scroll.

MOMN Cancels Previous MON Commands

A MON command cancels any monitoring processes from previous MON com-
mands (only one monitor mode is in effect at a time). For example, MON HPIB;
MON STATE § cancels monitoring of the HP-1B inputs.

Monitoring Channel State

MON STATE § or MON CHANA monitors channel A, while MON STATE 100 or
MOM CHANB monitors channel B. To disable the monitor mode, execute MON
OFF or MON NONE.

Entering Monitor Display Into the Controller

The MON command normally displays its results on the front panel. You can,
however, use the DISP? command to enter the monitor display into the controll-
er. See DISP? for details and examples.

Power-On Displa

The power-on/reset/clear state is MON STATE CHANA. At power-on/reset, the
front panel display is as shown, The table following the display describes the
elements.

Power-0On/Reset State Display

Arrow to channet A, 0.00G000E+0DCV, FREQ 10069.000 1000.069,
DCOFF 0.0000C0E+0, DUTY 50.0, PANG O.000, RANGE 1.0, ARANGE

ON, TERM FRONT, IMP 0, DCRES HIGH, TRIGMODE OFF, TRIGIN HIGH,
TRIGOUT OFF, SYNCOUT OFF, REFEN INT, REFOUT EXT, DELAY 0.04.
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MON (conti}

Information

Description

puTY 5G.0

PANG 0.000
RANGE 1.0

ARANGE ON

TERM FRONT
4P 0

DERES HIGH

TRIGMGDE OFF
TRIGIN HIGH
TRIGOUT OFF

SYNCOUT OFF
REFIN INT

REFOUT EXT
DELAY 0.04

G.G00000E+0DCY
FREQ@ 1000.000 100C.000
DCOF¥ 0.0G0000E+Q

Arrow to channel A

Channel A is USE chan
and is MON STATE chan

8 ¥V DLV output

Output freg in He*

DC offset in Volts
Buty cycie percentage

Phase angle**

Vol tage/current range
Autorange cetting
gutput terminal
Output impedance

DC resolution mode
Triggering mode
Trigger input source
Output trigger mode

SYKC destinaticon

Ref freq input source
Ref freq output dest
Output detay in sec

*
H

second value applies teo dual-freqg mede only.
applies to synchronized mode only.

H

Related Commands

DISPY, MEAS, VERIFY

Exampies  example: Monitor HP-IB Commands
This program demonstrates the use of MON HPIB to display the HP 3245A
commands sent over HP-IB from the controller.
10 OUTPUT 709;“MON HPIBY 'Monitor HP-IB commands
20 OUTPUT 709;MUSE g tUse channel A
36 OUTPUT 709;"APPLY DLV .1  ioutput 0.1 DOV
40 END
A typical display on the front panel display foliows. Note that
the rest of the message »v .1 ;» can be read by scrolling
the displav.
HP-IB: APPLY DC
Commands
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MON {(cont)

Example: Monitor Channed State

This program monitors the state of channel A {slot (),

tC QUTPUY 709 vRSTH 1Reset HP 3Z45A

2C  OUTPUT 709;®USE 0% tUse channet A

30 QUTPUT 709;"APPLY DLV .M toutput 9.1 DOV
40 OUTPUT 709;"MON STATE O% IMonitor channel A
50 END

A typical display on the front panel display follows. Note that the remainder of
the message can be read by scrolling the display.

1.000000E-1DCY

Commands
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Description

Syntax
RParameters

argunent

Remarks

Example

Commands
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inclusive-NOT. Returns a "0" or "!" based upon the logical comiplement of the
specified argument.

NOT argument

A number, numeric variable, math function, array element, or numeric expression
{enclosed in parentheses)

NOT Operation
The NOT command returns "0" or "1" as shown in the following truth table. Any

non-zero value (positive or negative) is treated as a logic "0". Qnly zero is treated
as a togic "1™

A NOT A
[t} 1
1 G

Related Comm_ands

AND, BINCMP
Exampie: Using the NOT Function (NOT)

This program shows the data returned by the NOT function. When the sub-
routine is called, A is assigned the value of 1 and B is assigned the value of 0.
With these values, A EXOR B returns a I. Since this argument of the NOT func-
tion is not zero, the NOT function itself evaluates to zero and THE COMPLEMENT OF
1 Is 0 is displayed on the display.

10 tfile NOT

20 !

3¢ CLEAR 709 IClear HP 32454

4G OUTPUT 709;HRSTH {Reset HP 32454

50 OUTPUY 709;"SCRATCH" 1Clear HP 3245A memery

69 CQUTPUT 709;"A=1n 1A = 1

70 CQUTPUT 709;u"B=§" 'B = ¢

80 !

20 QUTPUT 709;"SUB COMP® Ibefine sub

160 OUTPUT 709;" IF NOT (A EXOR B) THEN" INOT (A EXOR B)=0

119 QUTPUT 709;" DISP'THE COMPLEMENT OF O IS 1'¢

120 OUTPUT 709;" ELSE®

130 cutpuy 709;" DISP'THE COMPLEMENY OF 1 1S G IDisp msg
140 OQUYPUT TO9;m END [FY

150 OQUTPUT 709;"SUBENDM HEnd sub
160 1§

170  OUTPUT 709;1"CALL COoMp® ICall sub
180 END



Description

Syntax
Parameters

format

Remarks

Example

Cuiput Format. Selects the output format (ASCH or binary) for HP 32434
commands which return data,

OFCRMAT format

The format parameter specities ASCI or binary output format. The formear
parameters follow. Power-on formar = ASCIL

format befinition

ASCI1I 6-digit signed notation (integer results).
B-digit scientific netation (real results).

BINARY 16-bit, 2's complement notation {integer results).
IEEE-754 64-bit netation (real results).

In ASCII mode, multiple results from one command are separated by commas. A
carriage return and line feed are sent after the fipal result. If END is ON, an EOI
is sent with the line feed.

The binary mode is usefut only if your controller uses 16-bit integer and 64-bit
IEEE-754 format for its internal binary representation. The BLOCKOUT com-
mand determines whether the IEEE-728 Block A header is sent before each
output.

Related Commands

BLOCKOUT, END
Example: Using Binary Output Format (OFORMAT)

This program shows one way to transfer 2 REAL and an INTEGER value to the
controller via an 1/0 path when binary output format is set with OFORMAT
BINARY. Note that BLOCKOUT OFF is set, so the IFEE-728 block A header is
not sent. Also, note that OFORMAT ASCII resets the output mode to ASCIE at
the end of the program.

10 Ffile OFORMAT

20 !
30 REAL C tbefine C as REAL variable
40 INYEGER © itDefine D as INTEGER variable

50  ASSIGNPath to 709;FORMAT OFF 'Assign 1/0 path - format off
40 !
70 CLEAR 709 tClear HP 3245A
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OFORMAT (cont)
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840

&9

100
110
120
130
140
150
160
170
180
190
269
2190
220
230
240
250
260

CUTPUT
QUTPUT
QUTPUT
oUTPUY
t

QUTPUT
ouTPUT
GUTPUT
CUTPUT
!

CUTPUT
oUTPUT

709; "RSTH
7G9:DOUTBUE ONM

709 "OFORMAT BINARY™
7O9:MBLOCKOUT OFF®

709 UREAL AV
706;4INTEGER B

709 Mp= -1 2FE56TE+20
709 "B=2E+1n

709 "WREAD AY
709;"VREAD B"

ENTERPath;C
ENTERPath;D
PRINT MA =v;¢
PRINT "B =M;D

I
0UTPUT
END

709;"OFORMAT ASCIL®

A typical return is;

20

-123.4567

tRegsat HP 32454

tSet cutput buffer on

1Set binary output format
ibelete IEEE-728 Block A header

tDefine A as REAL variable
1pefine B as IKTEGER wvariable
ifssign value to A

tAssign value te B

1Read value of A
iRead value of B
TEnter value of A
tEnter value of B
1Displtay value of A
tDisplay value of B

1Set ASCIT output format



Description

Syntax
Parameters

avgurment

HRemarks

Exampie

Inglusive-OR. Returns a "0" or "1” based upon the logical OR of the specified ar-
guments,

argument OR argument

A number, numeric variable, math function, array element, or numeric expression
{enclosed in parentheses).

OR Operation

OR returns "0" or "I" as shown, Any non-zero value (positive or negative) is
treated as a logic "1", Only zero is treated as a logic "0".

A B A GR B
0 0 0
¢ 1 i
1 i 1
1 1 1

Related Commands

AND, BINIOR
Exampie: OR Statement in IF...END IF Loop

This program uses OR with an IF...END IF loop. First, "A OR B" is calculated. 1f
either {or both) A are <>0, "TRUE" is displayved. If both A and B = 0, "FALSE" is
displayed. The first time the subroutine is called, A = 3 and B = 2 so "TRUE" is
returned. The second time the subroutine is called, A = 6 and B = 0, so "FALSE"
is returned.

10 CLEAR 709 tClear HP 32454

20 QUTPUT 709 ;MRSTH iReset HP 3245BA

30 OQUTPUT 709;VSCRATLHY IClear HP 3245A memory

40 QUTPUT 709;"SuUB ORLOOPH IStart subroutine

50 OUTPUT 709;" INTEGER A, B" tbefine A and B as INTEGERS
60  OUTPUT 709;" IF A OR B THEN™ tStart loop

70 QUTPUT 709 PISP 'FRUE'® tDigplay "TRUE" if A OR B = 1
80  OQUTPUT 70%;" ELSE®

90  QUTPUT T09;u DISP 'FALSE'™ IDisplay "FALSE™ if A ORB = 0
100 OQUTPUT 709;" END IFY tEnd loop

110 OQUTPUT 709;MSUBEKDY tEnd subroutine

120 OUTPUT 709;"A=3;B=2" iDefine A and B

130 OUTPUT 709;"CALL ORLOGPH icall subroutine

140 WAIT 1 IWait 1 second

150 OUTPUT 709;%A=0;B=0" IRedefine A and B
160 QUTPUT 799;"CALL ORLOOPH tCall subroutine again

170  END
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Description

Syntax
Parameters

mode

Remarks

Commands
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Cutput Buffer. Enables or disables the HP 3245A output buffer. Output buffer
capacity s 2048 bytes,

OQUTBUF mode

The mode parameters follow. Power-on/reset mode = OFF.

mode Description

OFF Disables output buffer. When dizabled, any new data
output over HP-IB overwrites previous data in the buffer.

ON fnables ocutput buffer. When enabled, any new data
output over HP-IB is appended to existing data in the
buffer. When the cutput buffer is full (2G48 bytes},
command execution is suspended until data is read from
the buffer by the controller,

Oulput Buffer OFF

When the output buffer is disabled (QUTBUF OFF), any new command which
generates data clears the buffer and writes the new data into the butfer. If the
output buffer is disabled, the input buffer should also be disabled (INBUF OFF)
to ensure that data corresponds to the command which generated it.

Output Buffer Storage Capacity

QOutput buffer capacity is 2048 bytes. When the output buffer is full, a sub-
sequent command which generates data will not complete until there is room in
the buffer. When the command does not complete, the HP-IB is held thus
preventing the controller from entering data, As a result, a "deadlock” occurs be-
tween the HP 3243A and the controller, Deadlocks can be avoided by entering
data as it becomes available,

Reading Data When Bulfer is Emply

If the HP 3245A is addressed to talk when the output buffer is empty, all further
HP-1B activity stops until the data becomes available. If no command or sub-
routine has been executed which will eventually generate output data, the HP-IB
remains "busy" until the confroller times out.

Clearing the Cutput Buffer

The ontput buffer is cleared by a CLROUT, CLR, or BRST command or by an
HP-IB Device Clear,



Example

OUTBUF (cont)

HP-IB Data Format

The HP 3245A returns numeric results in either ASCH or binary format (see the
OFORMAT command). In the default ASCH formai, the HP 3245A returns in-
teger results in 6-digit signed notation and real resuits in &8-digit scientific nota-
tion. In the binary format, the HP 3245A returns integer resulis in 16-bit, 2%
complement notation and real results in IEEE-754 64-bit aotation

Related Commands

CLR, CLROUT, INBUF, MEM
Example: Enabling Cutput Buffer

This program enables the output buffer. The data returned by ADDR? and
MEMAVAIL? are stored in the cutput buffer and read by the controller.

10 1M B%I60] Ibimension controller array
20 CUTRUT 709;4RSTH iReset HP 32454

3ic QUTRUT 709;“OUTBUF ON" 1Enable output buffer

&G QUTPUT 709;"ADRDR?IN Query HF 3245A address

50 QUTPUT 709 "MEMAVAIL?Y 'Query svailable memory

&9 ENTER 709;A tEnter address

79 PRINT MAddress =";A tDisplay address

80  ENTER 709;8% 1Enter available memory

g0 PRINT "Memory Available =%;B% iDisplay available memory
100 END

A typical return is;

Address = 9@
Memory Available = 6.9768B00CE+04, O.00000C0E+Q0
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Description

Syntax
Parameters
Hemarks

Example
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Gutput Value Queery. Returns the last programmed output value (voitage or cur-
rent) from the USE channel

OUTPUT?

MNone.
Data Retumed

The OUTPUT? command returns the last programmed output value (voltage or
current) from the UBE channel. QUTPUT? returns results in volts DC, amps DC,
or AC volts peak-to-peak. For the APPLY DCMEMY or APPLY DCMEMI func-
tions, QUTPUT? returns the value of the array element with the largest
magnitude,

Daia Destination

When QUTPUT? is execuied from the front panel, the response is displayed on
the front panel display. When QUTPUT? is executed from the controiler, the
response is sent to the output buffer in the default ASCH format. 1IF MEM ORN is
setf, the value returned by QUTPUT? is stored in the specified variable or array.

HE-1B Data Format

The HP 3245A returns numeric results in either ASCII or binary format (see the
OFORMAT command). In the default ASCIH format, QUTPUT? returns real
resuits in 8-digit scientific notation. In binary format, the QUTPUT? command
returns real results in [EEE-754 64-bit notation.

Related Commands

APPLYSs, USE
Example: Reading Output Voltage Value (QUTRUTG)

This program returns the programmed output value from channel A (21346 V ac
PP).

10 ifile OUTPUTE

20 !

30 CLEAR 709 ICiear HP 32454

40 OUTPUT 709;"RSTH IReset HP 3245A

50  QUTPUT 709;:"SCRATCHH IClear HP 3243A memory
60 !

70 OQUTPYT 709;%USE O {iUse channel A

80  DUTPUT 709;"APPLY RPV -.21346Y 1output ramp waveform
g0 OUTPUT 709;%QUTPUT?" 1guery channel A output value
100 ENTER 709;:A tEnter result

110 PRINT A tDisplay result

126 EKD
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Remarks
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Set/Read Phase Angle. When the synchronized mode is set (TRIGMODE
ARMWF), PANG sets the phase angle difference between channel outputs for
sine, ramp, square, and arbitrary waveforms, PANG? returns the phase angle ser-
ting for the USE channel

PANG degrees

Phase angle (phase difference between channel outputs) from -360 degrees to
+360 degrees with 0.001 degree resolution. Zero degrees is defined as the
positive-going, zero-crossing point of the sine, ramp, or square waveform (relative
to the DC offset). For arbitrary waveforms, zero degrees is defined as the first
of the 2048 points required to define the waveform. One complete waveform
equals 360 degrees. Power-on/reset degrees = 0,

The PANG command has no effect except when used in the synchronized mode
(TRIGMODE ARMWE).

Guery Command (PANG?)

PANG? returns the phase angle setting for the USE channel.

Related Commands

APPLYs, TRIGMODE, USE

Example: Setting Phase Angle (PANG)

This program sets channels A and B to synchronously output 5 Vac PP sine
waveforms with a 90° phase angle between the two waveforms. (Refer 1o the

PHSYNC command for another method of generating synchronous waveforms.)

10 1file PANG

20 !

30  CLEAR 709 IClear HP 3245A

40 QUTPUT 709, YRSTH IReset HP 3245A

50  OUTPUT 70%;nSCRATCHM IClear HP 3245A memory

60 !

70 OUTPUT 709;:"USE on fUse channel A

89 QUTPUT 709;% TRIGMODE ARMWEY ISet synch mode on ch A

20  QUTPUT 709;" PANG OY 'channel A phase angle = 0 deg
100 OUTPUT 709;%" REFOUT EXTH IFreq Ref conn is destination
116 OUTPUT 70%;" TRIGIN TB1" ITB1 is ch A trigger source
120 QUTPUY 709;% APPLY ACV 5% toutput 5 Vac PP sine wave

130 QUTPUT 709;"USE 190 ilyse channel B

140 OUTPUT 70%;" TRIGMODE ARMWFY iSet synch mode on ch B

150 OUTPUT 789:;Y PANG 00 fchannel 8 phase angle = 90 deg
160  OQUIPUT 749; REFIN EXT® IFreq Ref conn is source

170 OUTPUT 709;" TRIGIN TB1® ITBt is ch B trigger source

Commandgs
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PANG/PANG? (cont)
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180
190
2G0
219

QUTPUT 709:%  APPLY ACY 5%
i

QUTPUT 709;“DRIVETBT $GL¥
END

10utput % Vac PP sine wave

FTrigger bath chs simul tanecusly



Description
Syntax

Parameiers
Remarks

Example

Pause Subrouline. Pauscs a subroutine executed with the RUMN command. Use
the STEP or CONT command to resume subroutine execution. A subroutine ex-
ecuted with the GALL command cannot be paused.

PAUSE
None,

Use PAUSE Only if Subroutine is RUN

PAUSE mav be executed inside or outside of a subroutinge. However, PAUSE
cannont be used with called subroutines (see the CALL command) since the HP
3245A will not accept any commands from the controller while a called sub-
routine is executing. However, for a RUN subroutine, the HP 3245A releases the
HP-IB and 5 PAUSE, CONT, or STEP command will be recognized and accepted.

Using the CONT and STEP Commands

Running a subroutine and allowing it to execute until it reaches a PAUSE
statement is similar to stepping tha subroutine to that statement. Tn either case,
CONT resumes execution, while STEP executes only the next command. Only
one subroutine (the last one to be paused or stepped) can be continued.

Determining if Subroutine is Paused

The PAUSED? command returns a "[" or "0" to indicate if the current subroutine
is paused. See PAUSED? for details

Related Commands

CALL, CONT, PAUSED?, RUN, STEP, SUB, SUBEND
Example: Pausing a Subroutine
This program stores subroutine PAUSESQR and executes it using BUN. When

the subroutine executes, the square roots of | through 9 are displayed on the
front panel,

18 CQUTPUT 709;"INTEGER R" Ibefine INTEGER variable
280 OUTPUT 709;"SUB PAUSESQRY 'Begin subroutine

30 QUTPUT 70%;"FOR R=0 TC oM tBegin loop

40 QUTPUT 709;% DISP SQR(R)® ipisplay square reot
50 QUTPUT 709;" PAUSEY {Pause execution

60 QUTPUT 709;HNEXT RY iNext value

70 QUTPUT 709;"SUBENDY 1End subroutine

80 OUTPUT 709;"RUN PAUSESGR*® 1Run subroutine

90 WAIT 1 yait 1 second

160 FGR I=1 TO0 @ 'Start continue loop
110 QUTPUT Z09;"CONTH fContinue execution
120 WAIT .5 tWait .9 seconds

130 NEXT I idext value

140 END

Commands
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Pause Query. Returns "7 if the current RUN subroutine is paused or "7 if ihe
subroutine is running (or finished running). Only subroutines executed with the
HUN command can be paused,

PAUSED?

Nene.

bata Returned

The PAUSED? command returns "1" if the current RUN subroutine is paused or
"G" it the subroutine is running {or finished running).

Data Desiination

it MIEM is used, the value returned by PAUSED? is stored in the specified vari-
able or array, When PAUSED? is executed from the front panel, the response is
displaved on the front panel display, When PAUSED? is executed from the con-
troller, the response is sent to the output buffer in the default ASCI format.

HP-IB Data Format

The HP 3245A returns numeric results in either ASCII or binary format {(see the
QFORMAT command). In the default ASCH format, PAUSED? returns integer
results in 6-digit signed notation. In the binary format, PAUSED? returns integer
results in 16-bit, 2s complement riotation,

Related Commands

PAUSE, RUN, 5UB, SUBEND
Exampie: Reading Paused State

This program executes subroutine PAUSESQR with the RUN command and then
sends the PAUSED? command (PAUSESQR is assumed to have been previously
downloaded).

19  CUTPUT 709;YRUN PALSESQR™ FRun subroutine PAUSESAR
20 QUTPUT 709;HPAUSED?Y lQuery paused state

30 ENTER 709;A lEnter state

40 PRINT "Paused State (1=Paused) =';A IDisplay state

50 END

If the subroutine is paused, a typical refurn is:

Paused State {I=Paused) = 1



Description
Syntax
Parameters
Remarks

Synchronized Output Mode. Sets channels A and B for svachronized outputs
PHSYNC
Mone.

Parameters Set With PHSYNC

Using the PHSYNDC command is equivalent fo setting channels A and B 1o a set
of parameters and executing a trigger to output the waveforms synchronously,
Note that waveform parameters, such as amplitude. frequency, DC offset, etc.
must still be set with the appropriate command. A list of the commands set by
executing PHSYNC follows.

Command Description
DRIVETB1 HEGH Set TB1 HIGH (+5 V)
USE 0O Use channel A
TRIGMODE ARMWF Set synchronized mode on ¢h A
REFOUT EXT Ref freq dest is Freg Ref connector
TRIGIN TB1 Ch A input trigger source is TB1
USE 100 Use channel 8
TRIGMODE ARMUWF Set synchronized mode on ch B
REFIN EXT Ref freq input is Freq Ref connector
TRIGIN TB1 Ch B input trigger source is ¥BI
DRIVEF¥B1 SGL ITrigger both channels simultaneously
Note: USE is returned to the channel specified when
PHSYKL was executed.

PHSYNC Operation

With PHSYNC, channels A and B are set for svnchronous operation (with
TRIGMODE ARMWF). the reference frequency is routed vin the Freq Ref con-
nector, and triggering is via the TBI trigger bus. Thus, if these parameters can be
used, PHSYNC offers a shorter method to enter the parameters requived. (The
waveform parameters must still be specified, however,)

After PUSYNC is executed, both channels remain in synchronized mode
(TRIGMODE ARMWF). Subsequent execution of APPLY. ARANGE ON, DCOFF,
BUTY, FREQ, IMP, PANG, RANGE, and TRIGMODE ARMWF commands will
cause that channel’s output to be suspended until a trigger is received on a chan-
nel (another PHSYNC will provide this trigger) or until a TRIGMOUDE other than
ARMWEF is selected. (Sending ARANGE OFF, IMP, or BANGE to the same range
will not suspend a channel’s output.)

Commands
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PHSYNC (cont)

Felated Commands

REFIN, REFOUT, TRIGIN, TRIGMODE, USE

Examp%e Example: Generating Synchronized Waveforms (PHSYNC)

This program outpuis a 5 ki{z sine waveform (phase = %) from the channel A
{the master channel) and a 5 kHz ramp waveform (phase = 180°) from channel
B {the slave channel). PHEYNG sets synchronized waveform mode, sets TBI as
the channel input trigger sources, sets the Freq Ref connector as the out-
put/input path for the reference frequency, and simultaneously triggers both
channels (via TBI) to output their wavelorms.
G tfile PHSYRNC
20 i
30 CLEAR 709 ICLlear HP 32454
40 OUTPUT 709;"RSTH IReset HP 32454
58  OUTPUT 709;YSCRATCHY 'Clear HP 3245A memory
69 £
70 QUTPUT 709;"USE g itlse channel A
B0  OUTPUT 709;" FRE@ 5E3" 10utput freq is 5 kHz
90 QUYPUT 709:% APPLY ALV 5¢ tgutput sine wave 5 Vac PP
140 QUTPUT 709;1USE 100" tUse channeil B
110 QUTPUT 789;% FREQ SE3 foutput freq is 5 kHz
120 QUTPUT 709;" APPLY ACY 50 1Qutput ramp waveform 5 V
120 1
140 OUTPUT 709;"PHSYNCH IGenerate synced outputs
120  END

Commands
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Remarks

Example

Power-0On S8RQ. Enables or disables assertion of the HP-1B SR (service request)
fine at power-on. When enabled, the RQS mask (see the BGS command) is set to
"§' at power-on thus allowing SR to he asserted. When disabled, the ROS mask
is set to "0" the next time power is cycled.

PONSRBRO mode

The mode parameters follow. Power-on mode = most recent value stored in con-
tinuous memory. Factory setting = OFF.

mode z Description
GN Enables power-on service request (SRQA}.
CFF Fisables power-on service request (SR@).

Using PONSRO

Use the PONSRG ON command if the controller can detect and respond to the
HP-11 SRGO line. The controller can then be programmed to take appropriate ac-
tion if a power failure occurs.

PONSRQ Setting Slored in Continuous Memory

The PONSRG setting (ON/OFF) is stored in continuous memory and is retained
when power is removed from the HP 3245A,

Related Commands

RQOS, 5TH?

Example: Enabling Power-On Service Request (PONSRQ)

This program enables the HP-IB SRQ line to be asserted at power-on (sets the
RQS mask to "8". If the factory setting of PONSRQ OFF is assumed, "0" is
returned when the program is first executed, However, if power is cycled and

the program rerun, "8" is returned.

10 1file PONSRQ

20 !

30 CUTPUT 70C9;"PONSRG ONM TEnables HP-IB $SRG iine assertion
49 QUTPUT 709;"RQs?H 1Query RQS mask state

50  EKTER 709;4A IEnter state

640 PRINT A Ibisplay state

70 END

A typical return (after power is cycled) is;

8
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Set/Head Ouiput Range, RANGE selects a specific output range or enables the
autorange function on the USE channel RAMGE? returns the current range set-
ting on the USE channel

RANGE [max_output)
RANGE?

To select a range, specify max__owrput as the maximum expected output voltage
or current. The channel then selects the correct range, based on the previous
mode (DCT, DOV, ACL or ACV) of the USE channel. To enable the autorange
function, use the word "AUTO" for max__owpur or default the parameter.
When autoranging is enabled, the channel automatically selects the lowest volt-
age or current range which will provide maximum accuracy for the desired out-

put level. Power-on/reset/default max__ouwpur = AUTO,

DE Voltage/Current Ranges

The following table shows IDC voltage and current ranges and maximum
programmed output values. The values shown assume that the channel is ter-
minated with a 500 load in the 500 mode. When a fixed range is selected, the
output range is from 10% to 100% of the voltage range selected or from 5% to
100% of the current range selected.

8L Current Outputs

Range Max i mum Resolution
{Amps DC) Programmed High-Res Low-Res
Output #ode Mode
0.0001A 0.6001 A 0.1 nA 5G nA
0.901A 08.001 A 1 nA 500 rA
0.01A 0.061 A 10 nA 5 MA
0,14 0.1 4 100 nA 50 pA

PC Voltage Outputs (High-Resolution Mode)

Jutput Range Max imum Resciution
Impedance  (VYDC) Programmed
{Ghms) Output
0 v 1.25 v 1 v
G 10v 10.25 v Hn"
50 G.5v 0.625 v 0.5 uv
50 5V 5.125 v 5 v




RANGE/RANGE? (cont)

DC Voltage Qutputs {lLow-Resolution Mode)
Output kange Max mum Resciution
Impedance (VDo) Programmed
(Ohms ) Qutput

0 0.15625V 0.15625 ¥V 78 v
0 0.3125v G.3125 v 156 pv
0 6.625v 6.625% v 312 pv
] T.25Y 1.25 ¥ 625 mv
g 2.5v 2.5V 1.25 mv
0 5v 5V 2.5 my
0 0¥ HiRY 5 my
50 0.078125Y 0.078125 v 39 wv
50 0.15625v 0.15625 ¥ 78 v
50 0.3125v 0.3125 v 156 py
50 0.625v G.625 v 312 wv
50 1.25v 1.25 ¥ 625 mV
50 2.5v 2.5 ¥ 1.25 mV
50 5v 5V 2.5 mv

Autorange Enabled When Oufput Parameters Change

COutput range values differ according to BC resolution mode, output impedance,
and output function. When any of these output parameters are changed, the
channel enables autorange. When selecting the output ranges with RANGE, make
the range selection AFTER the resolution mode, output impedance, and output
function have been chosen. To avoid an "OUT GF RANGE" error, do not ex-
ecute RANGE until you are sure the output can be generated on the range.

AG Yoltage/Current Ranges

The following table shows AC voltage and current ranges and maximum
programmed output values. The values shown assume that the channel is ter-
minated with a 500 load in the 500 mode. When fixed range is selected, the out-.
put range is from 10% to 1G0% of the peak-to-peak range selected or from 5% to
100% of the current range selected.

AT Current CQutputs
Range Max i mum Resolution
(Amps AC) Programmed
Output

0.0002A 0.0002 A 50 nA
0.0024 0.802 A 560 nA

0.624 0.02 & 5 pA

0.2A 0.2 A 50 paA
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RANGE/RANGE? (cont)

AC Voltage Outputs (Sine, Ramp, Square, Arb)
Output Range Max imum Resclution
Impedance {(Vac PP) Programmed
(Ohms 3 Output

(Vac PR)
0 0.3125v 0.3125 v 156 uv
0 G.625V 0.625 v 312 uv
0 1.25v 1.25 v 625 v
[ 2.5V 2.5V 1.25% my
5} 5V 5V 2.5 mv
0 10v 1o v 5 my
9 20V 20V 16 mv
50 0.15625vV 9.15625 78 wv
50 0.3125v 0.3125 v 156 v
50 0.625V G.625 V 312 wv
=0 1.25V 1.25 v 625 v
50 2.5V 2.3V 1.25 mv
540 5v 5 v 2.5 mv
50 HuY 10V 5 mv

Guery Command (RANGE?)

The RANGE? command returns the value (in volts DC, amps DC, or volts or
amps AU peak-to-peak) of the outpui on the USE channel (channel A or B).

Related Commands

APPLYs. ARANGE, DCRES, IMP, RANGE?, USE
Examplies  example: Selecting DC Voltage Range (RANGE_1)

This program sets channel A to the 10 VDC range. R8T sets DCRES HIGH, P
g, APPLY DCV, and autorange on channel A, Then, RANGE 8 selects the

10 VIO range and APPLY DCV 1.25 outputs 1.25 VDC on the 10 VDC range.
Since the output function is not changed from its power-on DCV function,
RAMGE is executed before APPLY DCV.

10 1file RANGE 1

20 !

3¢ CLEAR 709 tClear HP 32454

40 QUTPUT 709;*RSTH {Reset HP 3245A

50 QUTPUT 709;“SCRATCHY iClear HP 3245A memory
&0 1

70 QUTPUT 709;“USE QO tUse channel A

80 OUTPUT 709;"RANGE 8¢ tSetect 10 ¥YDC range
90 QUTPUT 709;"APPLY DCV 1.25" toutput 1.25 vDC

TGG  END
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RANGE/RANGE? (cont)

Example: Selecting AC Voltage Range (RANGE_2)

This program sets channel A to the 20 VAC voliage range. Since RST sets
DCRES HIGH, IMP ¢, APPLY DCVY. and autorange on channe! A, the channel
must be set to the ACY mode with APPLY ACY BEFORE RANGE is executed,
if this is not done, an "OUT OF RANGE" error occurs, since the 20V range ex-
ceeds the maximum range (10V) for a channel set to the DC voltage mode,

10
20
30
&0
50
&0
70
80
90
100

1file RANGE 2

! _

CLEAR 709

OUTPUT 709;"RST™

QUTPUT 709;"SCRATCH"

H

OUTPUT 709;"USE O
OUTPUT 709;"APPLY ACV 4%
QUTPUT 709;“RANGE 20%
END

iClear HP 3245A
IReset HP 3245A
iClear HP 3245A memory

1Use chanhel A
1output 4 Vac 2.5 mV resoclution
1Select 20 Vac range
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Ready Query. Returns "1" when the HP 3243A is ready to accept a new com-
mand. READY? i5 useful when the input buffer is enabled (INBUF ON).

READY?

None.

Data Rewrned

READY? returns "I" when the HP 3245A is ready to accept new commands, I
the HP 3245A is presently executing a command or subroutine, the instrument
walits until the command or subroutine is complete before returning a "I" to indi-
cate a ready state. The READY? command is useful only when the input buffer
is enabled ((INBUF ON). The HP 3245A remains "busy" until READY? completes.

Data Destination

I MEM is used, the value returned by READY? is stored in the specified variable
or array. When READY? is executed from the front panel, the response is dis-
plaved on the front panel display. When READY? is executed from the controll-
er, the response is sent to the output buffer in the default ASCH format,

HP-IB Data Formal

The HP 3245A returns numeric results in either ASCH or binary format (see the
OFOBRMAT command). In the defauit ASCH format, READY? returns integer
results in 6-digit signed notation. In the binary format, READY? returns integer
results in 16-bit, 2’ complement notation,

Helated Commands

INBUF, SERIAL, SETTLE
Example: Reading the Ready Status (INBUF)

This program shows how to use the READY? command fo indicate when the in-
put buffer is empty. When the program executes, the HP 3245A is reset and
cleared and the input buffer is enabled (line 70). Then, a command string (line
80) with READY? as the last command is sent to the HP 3245A. As the com-
mands are executing, Buffer Commands Executing is displayed., When READY?
executes, 1 is returned to the output buffer and is entered into the controller. At
that point, Buffer Commands Compiete is displayed.



H
20
30
490
50
&0
70
80
90
169
119
120
130
140

READY? {cont)

'file INBUF
i
CLEAR 70% IClear HP 32454
QUTPUT TO9;wRST" tReset HP 3245A
QUTPUT 709;“SCRATCH® tClear HP 3245A memory
3
OUTRUT 709; "INBUF ON® lEnable input buffer
OUTPUT 709:MUSE O;DELAY 1.5;APPLY DCV 1.0;APPLY DLV 2.0;READYZ®
pISP “Buffer Commands Executing” IDisplay message
ENTER 709;A tReturns "¢
IF A=1 THEN
DISP "Buffer Commands Complete® iDisptay message
END IF
END

Commands
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Dimension REAL Array or Variabie, Reserves memory space in the HP 3245A 1o
store real variables or arravs

REAL mame [(max_index)] [,name (max _index)l;, « 1

Variable or array name. Variable or array names may contain up to 10 charac-
ters. The first character must be a lerter (A-7Z) but the remaining nine characters
can be letters, numbers (0-9), the underscore character (" "), or the question mark
"M, Variable or array names must not be the same as HP 3245A commands or
parameters, or stored gtate names.

The name parameter specifies the name of an REAL array or variable. Use name
(max index) to dimension an REAL array [eg, rRear 15Tt (93] To dimension a

valid range is 0 1o 32767, Since the lower bound (option base) for all arrays is
zero, the number of elements in the array is one more than max__index. For ex-
ample, "REAL A(5)" reserves memory space for REAL array A with six elements
{4 through 5).

Redimensioning Arravs

lixecuting REAL defines a REAL array and fills all elements with zeroes. (Arrays
may be redimensioned with a REAL or a BIM command.) The redimensioned ar-
ray is initialized to zeroes in all elements (if the array is redimensioned to the
same size, it is cleared and all previous data is fost).

User-Defined Arrays are Global

AH REAL arrays and variables are global among all front panel, HP-IB, and sub-
routine operations. A user-defined arrav or variable mav be used in any HP
3245A command where a numeric parameter is required.,

REAL Command Stored in Subroutines

If a HEAL command is stored in a subroutine, the array name is defined im-
mediately, but data storage for the array is not allocated until the subroutine is
run. {The name cannot be used for a subroutine name, another array name, or a
variable name))

REAL Command vs. DIM Command

The BREAL command defines REAL arrays and REAL variables. The DIM
command defines REAL arrays only,



Example

REAL (cont)

Memory Limilations

Any number of arravs may be dimensioned up to the limit of available memory.
Since al numeric arrays declared by a REAL command are REAL, each element
requires eight bytes of memory tor storage. (For REAL arrays, ERROR 41 -
OUT OF MEMORY is generated if vou fry to define an array greater than about
13000 elements)

Recovering Memory Space

Use the SCRATCH command to recover memory space allocated for arraye by
the REAL command. Following SCRATCH, any array or vartable name can be
used.

Related Commands

BIM, DISP, FETCH, FILL, INTEGER, SIZE?, VREAD
Exampie: Dimenslon REAL Variables and Arravs

These program lines define a REAL array A with 10 elements (0 through 9) and
a REAL variable B,

10 OQUTPUT 709;"REAL A(9" iDefine REAL array A with 10 elements
20 0YTPUT 709;Y“REAL BY iDefine REAL variablie B
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Set/Head Reference Frequency input. REFIN selecis the reference frequency
input scurce for the siave channel, REFIN? returns the reference frequency in-
put source for the slave channel,

BREFIN source
REFIN?

Specifies the source from which the slave channel will receive its reference
frequency. The source parameters follow, Power-on/reset source = INT.

source Definition

INT Internal. Use the channel!s internal 1.07 MHz
signal as the reference frequency input source.

EXT Freg Ref Connector. Use the signal on the Freg
Ref connector as reference frequency input source,

780 Trigger Bus 0. Use the signal on trigger bus 0
(TEBO)Y as the reference frequency input source.

TB1 frigger Bus 1. Use the signal on trigger bus 1
{TB1) as the reference frequency input.

Svnchronizing Multiple AC Waveforms

For svnchronized outputs, one channel is designated as the "master” and the other
channel is designated as the "slave" channel. Each channel (master or slave)
generates a reference frequency (1073741.824 Hz) based on its internal reference
oscillator. When BREFIN/REFGUT are used, the stave channel’s oscillator locks
onto the reference frequency generated by the master channel,

When the master and slave channels are triggered {both channels must be trig-
gered at the same time), each channel outputs its specified waveform {sine, ramp,
square, or arbitrary) at its sefected frequency and phase. The REFIN command
selects the source from which the siave channel’s reference oscillator will accept
the reference frequency.

Changing Master/Slave Relationship (REFIN/REFOUT)

At power-on/reset, channel A is set to REFOUT EXT: REFIN INT and channel B
is set to REFQOUT OFF:REFIN EXT. This setting "slaves" channel B reference to
channel A reference, making channel A the "master”. However, when REFQUT is
changed to EXT on a channel, it forces the other channel (if REFQUT EXT is set)
to REFOUT OFF:REFIN EXT. That is, the master/slave relationship is reversed.



Example

REFIN/REFIN? (cont)

NOTE

When two HP 324545 have their Freg Ref terminals conrected, al power-on they
hoth drive the comnector since REFOUT EXT iy sclecred af power-on. For proper
operation, both chonnels on one of the HP 32454 5 should be sef ro REFIN EXT.

REFIN Restrictions

Since a channel cannot be 2 master and a slave at the same time, whenever
REFIN is executed with any parameter other than INT, the channel output source
15 sutomatically disabled (REFOUT OFF), Executing REFOUT EXT on a channel
changes the other channel setting from REFOUT EXT to REFIN EXT (and, hence,
REFOUT OFF)

Selecting REFIN EXT

When the slave channel is set to REFIN EXT and the master channel is set to
REFOUT EXT, no type of external conneciion is required for the reference
frequency, since the reference is sensed internally by the slave channel,

fuery Command (REFIN?

The REFIN? command returns the specified source (INT, EXT, TBO, or TBI) for
the reference input frequency on the slave channel,

Related Commands

FREQ, PANG, PHSYNC, REFOUT, TRIGIN, TRIGMODE, USE
Example: Seiecting Ref Frequency input Source (REFIN_OUT)

This program nses REFHN and REFOUT (o lock channel B (slave) output to chan-
nel A (master) output. Both channels output a 5 V ac PP ramp waveform. Since
the Trigger ports of the two channels are externally connected, a trigger on
channel A is also routed to channel B so that both channels are simultaneousty
triggered,

Since REFOUT EXT and REFIN EXT are set. the reference frequency on channel
A is routed (internally) via the Freg Ref connector on the rear panel {ne external
connection is required). This prevents any drift in relative frequency and ensures
that the two channel outputs are exactly at the same frequency. TRIGIN LOW
triggers both channels simultanecusly to begin synchronous outputs.

10 1file REFIN_OUF

20 !

30 {External connections - connect a BNC cable between the
40 'Trigger {(1/0} ports of channeis A and B,

50 t

60 CLEAR 709 iClear HP 32454

79 CUTPUT 749;"RSTH iReset HP 3245A

80 OUTPUT 709;"SCRATCHY IClear #P 32454 memory
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REFIN/REFIN? (cont)
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90

100
116
120
130
144
1590
160
170
180
1990
200
210
220
230
240
250

1
ouTPUY
OUTPUT
OUTRPUT
oUTPUTY
auTePuT
QUTPUT
t
OUTPUY
QUTPUT
QUTPUT
OUTPUT
QuUTPUY
QUTPUY
I
CUIPUT
END

709: USE @v
709;4 TRIGMODE ARMWF®
709; " TRIGOUT £X3n
709;%  REFOUT EXTH
709;% EREQ SE3M

TO%; &  APPLY RPY 59
709:"ysSE 100"

705, ¢
Foe;n
709;

769"
769"

TRIGMODE ARMWE"
TRIGIN EXTH
REFIN EXTH

FREQ SE3®

APPLY RPV 5%

709;"TRIGIN LOW™

ltise channel A

IS¢t synch mode on ch A&
tEnable trigger out from ¢ch A
tFreq Ref conn is destination
toutput freq is 5 kHz

POutput 5 V ac PP ramp wave

1Use channel B

15et synch mode on ch B
'Trigger conn is trigger source
iFregq Ref cohnn is input source
Ioutput freg is 5 kHz

i0utput 5 ¥ ac PP ramp wave

ITrigger both chs simultaneously



Description

Svntax

Parameters

destination

Remarks

Set/Read Reference Frequency Output. When the synchronized waveform
mede is set (with TRIGMODE ARMWF), REFOUT selects the reference frequency
output destination for the master channel, BEFOUT? returns the reference
frequency output destination from the master channel

REFOQUT destination
REFOUT?

Specifies the destination from which the master channel will cutput its reference
frequency. The desiination parameters follow. Power-on/reset desfinafion
(channel A) = EXT.

destination Definition

OFF Bisable reference frequency output from master channel.
Places Freq Ref connector in high-impedance state.

EXT Freq Ref Connector. Output reference freguency to
the Freq Ref connecior.

TBO Trigger Bus 0. Output reference frequency from
master channel fo trigger bus 0.

81 Trigger Bus 1. Output reference frequency from
master channel to triggers bus 1.

Synchronizing Multiple AC Waveforms

In synchronized mode, one channel is designated as the "master” channel, while
the other channel is designated as the "slave" channel. Each channel {master or
slave) generates a reference frequency (nominally 1073741824 Hz) based on ifs
internal reference oscillator, In svnchronized mode, the slave channel oscillator
locks onto the reference frequency generated by the master channel oscillator,

When the master and slave channels are triggered (both channels must be trig-
gered at the same time), each channel outputs its specified waveform (sine, ramp,
square, or arbitrary) at its selected frequency and phase. The BEFQOUT command
selects the destination from which the master channel will output its reference
frequency.

Chanoing Masler/Slave Relationship (REFIN/REFOUT)

At power-on/reset, channel A is set to REFOUT EXT: REFIN INT and channel B
is set to REFOUT OFF;REFIM EXT. This setting "slaves" channel B reference to
channel A reference, making channel A the "master”. However, when REFOUT is
changed to EXT on a channel, it forces the other channel (it REFOUT EXT is set)
to REFQUT OFF,REFIN EXT. That is, the master/slave relationship Is reversed.
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REFOUT/REFOUT? (cont)

Example
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NOTE
When two HP 32454 5 have their Freg Ref terminals connected, af power-on they
hoih drive the connector since REFOQUT EXT is selected of power-on. For proper
operation, hoth chammels on one of the HP 32454 5 should be sef (o0 REFIN EXT,

REFOUT/SYNCOUT/DRIVETEn Interaction

Using REFQUT TBn or SYNCOUT TBn automatically resets DRIVETBR to OFF,
Using DRIVETBR other than OFF, SYRNCOUT TBn, or HEFOUT TBn from the
other channel avtomatically resets REFOUT TBn on this channel to REFQUT
OFF.

REFOUT Restrictions

Since a channel cannot be & master and a slave at the same time, whenever
REFOUT is executed with any parameter other than OFF, the channel input
source is automatically set to internal (REFIN INT), Executing REFOUT EXT on
a channel will change the other channel setting from REFOUT EXT to REFIN
EXT.

Guery Command (REFQUT?)

The REFQUT? command returns the reference frequency output destination
(OFF, EXT, TBO, or TBI) for the master channel,

Related Commands

DRIVETBn, FREQ. PANG, PHSYNC, REFIN, SYNCOUT, TRIGIN,
TRIGMODE, USE

Example: Selecting Ref Freq Quiput Destination (REFIN_OUT)

This program uses REFIN and REFQUT to lock channel B (stave) output to chan-
nel A (master) output, Both channels cutput 2 5 V ac PP ramp waveform. Since
the Trigger ports of the two channels are externally connected. a trigger on
channel A is also routed to channel B so that both channels are simultaneously
triggered.

Since REFOUT EXT and REFIN EXT are set, the reference frequency on channel
A is routed {internally} via the Freq Ref connector on the rear panel (no external
coennection is required). This prevents any drift in relative frequency and ensures
that the two channel outputs are exactly at the same frequency. Note that a
single trigger (TRIGIN LOW) triggers both channels simultaneously to begin
synchronous outputs.



10
20
30
40
50
60
70
80
0
106
116
120
130
1490
159
1460
170
180
190
200
210
220
230
240
250

tfile REFIN_OUT

lExternal connections

REFOUT/REFOUT? (cont)

- connect a BNC cable bhetuween the

firigger (I/0) perts of channels A and B.

CLEAR 709
CUTPUT 709;"RSTH
OUTPUT TFO9;"SCRATCHY

3
QUTPUT
GUTPUT
cuUTPUT
CUTPUT
OUTPUT
QUTPUY
H
CUTPUT
CUTPUT
QUTPUT
QUTPUT
QUTPUT
GUTPUT
{
GuUYPUT
END

70%; nysE QN
709;%  TRIGMODE ARMUFY
709:%  TRIGOUT EXTH
709:1  REFOUT EXT"
709;"  FREQ SE3"

709;4  APPLY RPY 5M

709;"USE 100"

709; ¢
oo
709;

709;w
709;w

TRIGMODE ARMWEY
TRIGIN EXT®
REFIN EXT®

FREQ 3E3®

APPLY RPV 3¥

TOG;UTRIGIN LOW"

ICtear HP 3245A
tReset HP 3245A
IClear HP 3245A memory

Use channel A

ISet synch mods on ch A
tEnable trigger out from ch A
ifreq Ref conn is destination
1Qutput fregq is 5 kHz

10utput 5 V ac PP ramp wave

'Use channel B

tSet synch mode on ch B
{Trigger conn is trigger source
IFreqg Ref conn is input source
Ioutput freq is 5 kHz

10utput 5 V ac PP ramp wave

ITrigger both chs simultanecusly
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Description

Syntax

Hemarks

Example
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Sets the HP-1B REN line TRUE.

REMOTE 7
REMOTE 709

¢ The BEMOTE 709 command places the HP 3245A in the remote state.
However, REMOTE 7 does not, by itself. place the HP 3245A in the remote state
After recetving REMOTE 7, the HP 3245A will only go to the remote state after
receiving its listen address,

e Generally, the REMOTE command is required only after the LOCAL command
is used. REMOTE is independent of any other HP-IB activity and is sent on the
REMN line, Most controllers set the REN line TRUE when power is applied or
when the HP 3245A is reset,

REMOYTE 7 ISets HP-IB REN line TRUE but does not place
lany device in remote state.

REMOTE 709 1Sets HP-IB REN line TRUE and addresses device
lat address 22 which places device in remote state.



Syntax
Parameiers
ch

HRemarks

Reset nstrument/Channel. Resets the HP 3245A or the specified USE channel
RESET (or HET) is the same as CRESET.

RESET [ci

Channel identifier. Use § or CHANA For channel A, use 100 or CHANB for
charinel B. Executing RESET without the ¢k parameter resets the entire HP
3245A. Executing RESET ch resets only the specified channel

AESET Command Action

Performs all actions of device clear (5ee CLR),
Disables input/output buffering and EOT function.
Enables block output mode (BLOCKOUT ON).
Trigger buses returned to power-on state.

Both channels returned to reset state.

immediately aborts all running commands,

e & & & @ 2

HP 324548 Power-On/Reset State

RESET returns the HP 3245A to the reset state shown in the following table
The reset state is the same as the power-on siate except that the HP-IB addressed
state is not changed (if in LOCAL.it remains in LOCAL or, if in REMOTE it
remains in REMOTEY the power-on self-test is not performed; and user variables,
arravs, and subroutines are not purged.

Item Command Power-On/Reset State
Gutput Function APPLY DC Volts (G V)
Auto Range ARANGE on
DC Offset DCOFF 0 volts
DC Resolution DCRES High-Res Mode
Delay Time DELAY 0.04 Seconds
Drive TBO DRIVETBO 0ff
Drive TBI DRIVETRI off
Duty Lycle DUTY 50%

Frequency FREQ 1000 Hz

Output Impedance IMP 0 Ohms

Phase Angle PANG 0 Degrees

Range RANGE 1V (Autogange)
ket Freq Input REFIN Externalt (ch B}
Ref Freg Output REFOUT External (ch A}
Sync Destination SYNCOUT Off

Qutput Yerminal TERM Front

Input Trigger Source TRIGIN High

Trigger Mode TRIGMODE 0ff

Trigger Output Mode TRIGOUT 0ff
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RESET (RST) (cont)

Related Commands

CLR, CRESET
Exampieg Example: Using RESET

Line 10 returns the HP 3245A (including channels A and B) to its reset state,
while line 100 resets channel A only.

T0 OUTPUT 709;“"RESETY IReset HP 3245A

100 QUTPUT 709;vRST Gv iReset channel A
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Description
Syntax

Parameters
Bemarks

Example

Return to Calfier. Returns program execution from a called subroutine io the
program line following the CALL statement. For subroutines executed using
RUN, RETUBN terminates execution of the subroutine

RETURN
None.

RETURN Valid Only Within Subroutines

RETURN can only be used within subroutines. It returns control to the caller at
any point in a subroutine without executing the SUBEND command. Since
SUBEND returns control to the calling program at the end of a subroutine,
RETUBN is only useful inside an IF..END {F loop.

Related Commands

IF.END IF, SUB, SUBEND
Example: Using the RETURN Statement (RETURN)

This program shows how BETURN is used to exit a subroutine when a specific
condition occurs, When the program executes, subroutine RANG__CHK is
downloaded and applies DC voltages from 0.5 to 1.5 VDC in 0.1 VDC
increments.

As each DC level is applied, the cutput range is read (line 130} and stered in
variabte A (line 100). As long as the output remains on the |V range, the
program continues. When the output range changes to the 10V range (1.25
VDQ), the subroutine returns to the first line following the CALL statement (line
200},

Then, memory mode is turned off and VREAD reads the range value into the
output buffer and the value is entered into the controlter and RANGE CHANGE HAS
occurred is displaved. Meanwhile, the HP 3245A will have ocutput voltages up to
1.3 VDC and the output will remain at 1.3 VDC {Note that 1.3 VDC is applied
before the range is checked.)

10 tfile RETURN

20 '

3 CLEAR 709 iCiear HP 3245A

40 OQUTPUT 709;"RSTH tReset HP 32457

5  OUTPUT 709;"SCRATCH® tCiear HP 3245A memory
66 1

70 OQUTPUT 709;"SUB RANG_CHK" tBegin subroutine

80 cUTPUT 709;" USE O" tUse channel A

90  OUTPUT 709;" FOR | = .5 TO 1.5 STEP 1# ISet DCV amplitudes
1086  CUTPUT 709%;" MEM A" IEnable memory mode
116 QUTPUT 709;“ APPLY DCV M tgutput be levels

120 GUTPUT 709;" WAET 2% tWatt 2 seconds

130 o©UTPUT 709" RANGE?¥ tauery range - store in A
140  QUYPUT 7090 IFf A<>% THEN® iBegin comparison loop
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RETURN {cont)
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150
1460
1740
189
190
200
210
2z
2340
240
250
260

OUTPUT 709;" RETURHY
QUTPUT 709:% END TFT
QUTPUT 70¢:%  REXT I#
QUTPUT 709;“SUBENDY
CUTPUY 709;"CALL RANG_CHKY
OUTPUT 709;"MEX OFF®
OUTPUT 709;“VREAD Ad
ENTER 709;A
IF A <>1 THEN

PRINT "RANGE CHANGE HAS OCCURREDY
ERD I¥
END

FExit sub if range <>tV
Fend loop

UIncrement count

TEnd subroutine

iCall subroutine

{Turn memory mode of f
iRead range value
tEnter range value
{Begin comparison itoop
iDisplay if range <1
lEnd loop



Description
Syntax
Parameters
Remarks

Example

Revision Guery. Returns the HP 3245A firmware revision date code,

REV?

None,

REV? returns g four-digit vear and date code. The code has the form "yyww",
where "yy" is the year minus 1960, and "ww" is the week number of that year.
For example, 2833 means that the latest firmware revision was the 33rd week of
1988 (1988 - 1960 = 28).

Data Destination

If MERM is used. the value returned by REVY? is siored in the specified variable or
array. When BEV? is executed from the front panel, the response is displayed on
the front panel displav. When REV? is executed from the controller, the
response is sent to the output buffer in the default ASCI format.

HP-IB Data Format

The HP 3245A returns numeric results in either ASCIH or binary format (see the
OFORMAT command). In the default ASCH format, REV? returns integer resulis
in 6-digit signed notation. In the binary format, REV? returns integer results in
16-bit. 2’s complement notation.

Example: Reading Firmware Revision Code (REVQ)

This program reads the firmware revision date of the HP 3245A and displays the
result on the controlfer,

HY tfile REVQ

20 f

30 CLEAR 709 tClear HP 3243

40 QUTIPUT 70Q;URSTM IReset HP 3245A

50 QUTIPUT 709;"SCRATCH® IClear HP 3245A memory
&0 t

70 OUTPUT T09;"REVI™ iRead firmware date

80 ENTER 709;A tEnter result

20 PRINT A IDisplay result

100 END

A typical return is:

2833
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Description

Syntax
Parameters
Remarks

Example
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Flemote. Executes a soft local lockout (simifar to HP-IB LOCAL LOCKOUT)
which disables the front panei Loeal key while in remote mode.

BMT
MNone,

BRMT Command Operalion

Normally, when the HP 3245A is in remote (i.e, commands are being sent from
the controiler), the Local key may be used to return to the local mode (ie., front
panel has full access). However, when BMT is executed, it prevents the front
panel Local key from returning the HP 3245A to the local mode,

Gaining Front Panel Access after RMT

To enable the front panel Local key, execute the LOCAL command from the
controller (eg., OUTPUT 709;"LOCAL™),

Disabling Fromt Panel Keybeoard and Dispiay

Use the LOCK ON command to disable all keys on the front panel kevboard.
Use the DISP OFF command to disable the front panel display.

Related Commands

DISP, 1L.CL, LOCAL, LOCK
Example: Disabling the Local Key

This program line disables the front panel Local key. To reenable the key, send
the LOCAL command from the coniroller,

16 OUTPUT 709;HRMTH IDigsable front panel Local key



Description

Syntax
Parameters

argument

bit_displacement

Remarks

Examples

Rotate Bits with Wraparound, Returns an integer obtained by rotating the ar-
gument a specified number of positions with bit wraparocund {(contrast with
SHIFT).

ROTATE (argument, bit_displacement)

Must be a numeric integer within the range -32768 to +32767. Within the HP
3245A, the argument is represented as a 16-bit, 2’s complement integer.

Specifies the number of positions the bits are rotated. Positive values rotate the
argument toward the least significant bit and negative values rotate the argument

toward the most significant bit.

Related Commands

SHIFT
Example: Positive Rotation

This program rotates the bit pattern for 12 three positions toward the least sig-
nificant bit and displays the result (-32767) on the controller CRT.

12 0006 0CGO0 Q00O 1100
Rotation #1 = 000C 000C 0690 9110
Rotation #2 = 0DOO 000G 0GBO GC11
Rotation #3 = 1000 000C 0GO0 OGOt

[H

10 OQUTPUT 70%;"VREAD ROTATE(12,3)" IRotate bit pattern 3 pos

20 ENRTER 709:A IEnter result
30 PRINT “Rotation Result = ";A iDisplay result
4G END

Example: Negative Rotation

This program rotates the bit pattern for 12 three positions foward the most sig-
nificant bit and displays the result (96) on the coniroller CRT.

§t

0006 0600 0000 1109
Rotation #1 0000 0C80 0001 1000
Rotation #2 = 0800 0000 0011 0000
Rotation #3 = 0000 000C 0110 QGO0

12

i3

10 OQUTPUT 709;"VREAD ROTATE(12,-3) {Rotate bit pattern 3 pos

20 ENTER 709;A 1Enter result
30 PRINT “Rotation Result = "; A 'Bigplay result
40 ERND
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Description

Syntax

Parameters

unmask _value

Remarks

Commands

2-178

Set/Head 3ervice Request Enable. RGS sets bit(s) in the RQS (service request)
mask register to determine which condition(s) will assert the HP-IB SR} line
RQSY? returns a decimal value equal to the sum of the values of the unmasked
bits in the ROS mask.

ROAS anmask value

A decimal value equal to the sum of the values of the bits to be "unmasked",
Only bits ¢, 2, 3. 4, and 5 can be unmasked (bit 6 is alwavs unmasked and bit 2 15
not used), Other hite are ignored. Bit numbers, decimal value, and descriptions
for the ROQS mask are the same as for the Status Register.

RO% mask Operation

The RQS mask determines which events and/or conditions monitored by the
Status Regisier set Status Register bit 6 true (1) and thus assert the HP-1IB SRQ
line to the controlter. if an event or condition monitored by the Status Register
occurs gnd the corresponding bit in the ROS mask is "unmasked”, the HP 32435A
sets Status Register bit 6 (SEQ) true, asserts HP-1B SRQ and turns the front panel
SR annunciator on, (The controller must be programmed te respond to the
SR interrupt.)

Status Register Bit Definitions

The HP 3245A Status Register constantly monitors several predefined events and
conditions. Whenever a defined event or condifion occurs, the corresponding
Status Register Bit ig set true (1), If the bit is unmasked by RGS, an HP-IB SRQ
is sent to the controller. Status Register bit definitions and associated decimal
values used to unmask the bits follow,

Bit [Value| Definition Set by: Cleared by:
0 1 DATA Data available in CLR, CLEAR,
AVAILABLE the output buffer. CLROUT, or
Clear key or
when data is
removed from
sutput buffer
1 2 NOT USED
2 4 USER SRQ command from STA?, CLR,
SERVICE controller or from| CLEAR, or
REQUEST HP 3245A. Clear key.
3 8 LOCAL Pouwer-on, RST, or STA?, CLR,
Local mode sex. CLEAR, or




Examples

RQS/RQS? (cont)

Clear key.

4 16 READY input buffer is Command or
empty and no CaLL sub-
command or CALL routine is
subroutine is executing.
executing.

5 32 ERRCR An error CLR, CLEAE
condition or when ERR?
coourring. or ERRSTR?

clears error
register,

[ 64 SRQ SENT Wher any unmasked STAY, STB?,
bit (6, 2, 3, &, CLR, CLEAR,
or 53 in status SPOLL, or
register is set. Clear key.*

7 NOT USED
16

* = Not cleared by STA?/STB? for every condition.

Power-On Condition

If PONSRG OFF is specified, the power-on value is 0. If PONSHG ON is
specified, the power-on value is 8. causing SR to be asserted at power-on.

Guery Command (RAS7)

The BQS? command returns the dectmal vatue of the sum of unmasked bits in
the RQ5S mask register.

Related Commands

RQS?, PONGRQ, SRQ, 5TA?, STH?
Example: Unmasking ROS Mask Bit

This program unmasks RQS mask bit 3 (LOCAL)Y The program then continuous-
ly loops (at line 50) until the front panel Local key is pressed. When the Local
key is pressed, the HP 3245A reverts to local mode and "HP 3245A wow IN LocaL" is
displaved on the controller CRT.

iClear HP 3245A

{Reset HP 32434

IClear HP 3245A memory

Vunmask kit 3 (LOCAL) in RQS mask
tLoop until Local key pressed
tEnd loop

IDisplay message

10 CLEAR 709

20 QUTPUT 709;HRSTH

30 QUTPUT 709;"SCRATCH®

40 QUTPUT 709;"ROS 8¢

50 WHILE NOT BIT (SPOLL(709),6)
60  END WHILE

70 PRINT *HP 3245A NOW IN LOCALY
8C  END )
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Description

Syntax
Parameters

number

Remarks

Commands
2-180

Recall Stored State. States stored with SSTATE or 88TATER can be recalled
with the BSTATE or RSTATER commands.

BRSTATE namber or RSTATEn number

Number of the stored state. For single-channel instrument operation, number = 0
through [3. For two-channel instrument operation, number = 9 through 6. Also,
for single-channel instrument operation, only BSTATE and RSTATEA apply. For
two-channel operation, RETATE. RETATEA, and RETATER apply.

Setling/Recalling Channel States

The hardware state of a channel (such as DOV output, the arbitrary waveform
contents, frequency = [ kHz, DC offset = 2 VD, etc) can be stored in con-
tinupus {nonvolatile) memory with SSTATE or $STATER (DRIVETEn is stored by
SSTATE only). The stored state of the channel can then be recalled {and the
state of the channel restored) with the RSTATE or RETATER command
(DRIVETBR is recalied by RSTATE only).

Since the states stored in continuous memory are not destroyed when power is
removed, vou can use a single RSTATE command to restore the channel to the
state existing before power-down, rather than having to reenter all the com-
mands required to set the channel parameters.

NOTE

I a power failire occurs while a state is being stored in contintons memory, that
state becomes invalid. When power is restored, the invalid partial state is purged,
However, states stored in continions memory are not purged with a SCRATCH
command nor are stored states lost at power-down,

Single-Channe! Instrument Operation

For gsingle-channel instrument operation, the current state of channel A is initial-
Iy stored in volatile memory. Use SSTATE mumber or SSTATEA number 1o store
the state of channel A into the state number specified by number. For example,
SS8TATE 3 or SSTATEA 3 stores the existing state of channel A into state #3.

For a single-channel instrument, you can store up to 14 states (0 through 13} in
continuous memory using SSTATE or SSTATEA nmumber. When a state is stored,
use RSTATE wumber or BRSTATEA niumber to recall the state from continuous to
volatile memory and thus restore the channel state, For example, RETATE 2 or
RSTATEA 2 transfers the state stored in continuous memory state #2 into
volatile memory.



Examples

RSTATE (cont}

Twe-Channe! instrument Operation

With two-channel operation, seven states (0 threugh 6) are specified for each
channel. That is, state 0 stores information in state A{0) and B(O), state 1 in A(L)
and B(L), etc. When SSTATE mumber is specified, the state of channel A is stored
in Aln) and the state of channel B in B{a).

If SSTATEA is used, only the state of channel A is stored. I SSTATEB is used,
only the state of channel B is stored. For example, 88TATE 1 stores the state of
channels A and B in continuous memory in state | [A(]) and B(1)} However.
SSTATEA 1 stores only the state of channel A in state | [A(L]

Similarty, RSTATE mmber recalls the states of channels A and B from the
specified continuous memory state, RETATEA mumboer recalls the state of channel

A, and BRSTATEB recalls the state of channel B

RETATE May Halt Waveform Quiput

Although the settings of a waveform with TRIGMODE ARMWYF set (stored with
SSTATE or SSTATER) are recalled with RSTATE or HSTATEn, the waveform
output will be suspended whether or not the waveform was running when stored.
Therefore, to start a waveform when TRIGMODE ARMWF is set, a trigger must
be sent to that channel (eg. with TRIGIN, PHSYNG, or by applving an external
signal).

ASTATE May Change Freg Ref Connecior State

The driving channel and/or state of the Freqg Ref connector may be changed by
STOREATOB, STOREBTOA, or RETATE(A.B). If, for exampie, a 2-channel HP
3245A ig in its power-on/reset state of channel A: REFQUT EXT and channel B;
REFOUT OFF, STOREBTOA will set both channels to REFOUT OFF and they
will no longer by synchronized,

Or. if channel A is set to REFOUT EXT, STOREATORB will set channel B to

REFOUT EXT (which sets channel A to REFOUT OFF). A similar situation wiil
result when TBO or TBI is driven with SYNCOUT or REFOUT,

Related Commands

SSTATE, SSTATEn, SET, SET?
Example: Recall Stored State (RSTATE)

This program sets channel A to output a 1.0 VDO signal, stores the channel A
state (and the channel B state) in state #1, and pauvses, After power is cycled and
the program is continued, the channel A state (and the channel B state} are recal-
led with ASTATE. When the program pauses (line 90), cycle power and then
press the controller Continue {or equivalent) kev to complete the program.
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RSTATE (cont)

10 Ffile RSTATE

20 f

39 CLEAR 709 IClear HP 3245A

40 QUTPUT 709;HRETH 1Reset HP 3ZZ245A

50 GUTPUT 709;"SCRATCHY iClear HP 3245A memory

&0 1

70 OUTPUT 709;7APFRLY DCV 1.00 toutput 1.6 VDL from ch A
80 OUTPUT 709;YSSTATE 1% iStore ch state inm state 1
QG PAUSE TPause controller

TG0 DUTPUT 709, MRSTATE 1 IRecall channel states
116 QUTPUT 709, "OUTPUTM tQuery sutput value

120 ENTER 709;A iEnter value

130 PRINT A IBisplay value

140 END

Since 83TATE 1 stored the state of channel A in continuous memory (in state 1)
the state information is not lost when power is cvcled. As a result, RETATE 1
seis the channel A output back to 1.0 VIDC. Then, QUTPUT? returns "10" to
verify that the channel A output is 1.0 VIO after power was cveled.
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Description

Syntax
Parameters
sub_name

Remarks

Aun Subroutine. Fxecutes the named subroutine in parallel with other com-
mandds. Thus, subroutine commands are execnted as the HP 3245A finds time be-
tween execufing other commands (contrast with CALL).

RUN sub name

Name of the subroutine which is run.

Subroutine Must Be in Memory

The specified subroutine must be stored in HP 3245A memory using the SUB
angd SUBEND commands before executing the RUN command.

Subroutines and Commands Occur In Parzliel

Subroutines executed with RUN proceed in parallel with commands from the
front panel or from the controller. This parallel processing means that the state
of the HP 3245A or subroutine variable values can be read while the subroutine
ic running. However, parallel execution does not allow two commands fo ocour
at the same fime.

Do Not Use RUN for Nesting Subroutines

The RUN command cannot be used to nest subroutines.

Execution Error Aborts Subroutine

If an error occurs during subroutine execution, the subroutine is aborted and the
cause of the subroutine error is stored in the error register. Control of the HF
3245A is returned to the controller or to the front panel (wherever the RUN
command initiated).

Using the USE Command Within Subroulines

A USE channe! assignment within a subroutine executed by RUN is valid ONLY
during subroutine execution. For example, suppose channel B iy selected as the
USE channel before the subroutine is run, but channel A is set as the USE
channel in the subroutine. In this case, Channel A is used only in the subroutine
and the USE channel assignment reverts back to channel B after the subroutine
completes.

Helated Commands

CALL, SUB, SUBEND, USE
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RUN {cont}

Exampie Example: Running a Subroutine (RUN)

This program initiates a RUN subroutine with o BUN command. It shows that a
resource. such ag the USE channel, specified within a RUN subroutine applies
OMNLY to that subroutine. When the program executes, channel A is designated
4s the USE channel. However, channel B (USE 100) is designated as the USE
channel within the subroutine only. Thus, when the subroutine completes,
APPLY DCV 10 (line 150) changes the channel A ocutput from 50 VBC to 100
Vi,
16 Ifite RUN
20 I
3 CLEAR 709 ICiear HP 32454
49 QUTPUT 709 HRSTH tkeset HP 3245A
50 OUTPUY 709;"SCRATCH® FCtear HP 3245A memory
&0 !
70 OUTRUT 709;7USE (v lUge channel A
80 OUTPUT 709;" APPLY DLV 5% toutput 5 VDC on channel A
90 GUIPUT 709;4 WALT 5 tHold output value fer 5 sec
100 OUTPUT 709;"SUB CHECK™ 1Begin subroutine CHECK
110 OQUTPUT 709;" USE 1004 tUse channel B
120 OUTRUT 709;% APPLY DCV 5 foutput 5 VWDC on channel B
130 OUTPUT 709;9SUBENDY IEnd subroutine CHECK
140 OUTPUT 709;"RUN CHECK® fRun subreutine CHECK
150 QUTRUT TO9;UAPPLY BLY 1Q¢ 'Output 10 VDU on channel A
160 END

Commands
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Description

Syntax
Parameters
Remarks

Example

Aunning Guery. Returns "1 if the current subroutine is running (or pansed) or
returns "0" otherwise. Only subroutines executed with the BUN command can be
paused.

RUNNING?

MNone.

Data Retumed

RUNMING? returns "I" if the current subroutine is running {(or paused) or "0" if
the subroutine has finished running

Data Destination

If MEM is used, the value returned by RUNNING? is stored in the specified vari-
able or array. When RUNNING? is executed from the front panel, the response
is displayed on the front panel display. When RUNNING? is executed from the
controller. the response is sent to the output buffer in the defauit ASCH format.

HP-18 Data Format

The HP 3245A returns numeric results in either ASCIH or binary format (see the
OFORMAT command). In the default ASCIH format, RUNNING? returns integer
results in 6-digit signed notation, In the binary format, RUNNING? returos in-
teger results in 16-bit, 2's complement notation.

Related Commands

PAUSE, RUN, SUB, SUBEND
Example: Aeading Subroutine State (RUNNINGQ)

If this program is preceded by the program RUN (refer to the RUN command),
executing this program returns the data shown below.

16 ifile RUNNINGO

20
30 QUTPUT TO9;"RUNNING?M 'Query state
40 ENTER 709;A Enter state

S0 PRINT “Subroutine State (i = Running) =%:A IDisplay results
&0 END

A typical return when the subroutine is finished is:

Subroutine State {1 = Running) = 0
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2-185



Description

Delete Al Deletes (scraiches) all vser-defined arravs, variables, and subroutines
from HP 32454 volaiile memory,

Syntax  SCRATCH
Parameters

Hemarks  scratcH versus DELSUB
The DELSUB (delete subrouting) command removes a specific subroutine but the
sibroutine same remains defined (ie, the name cannot be vsed to define another
variable, array, ete). Unlike the DELSUB command, SCRATCH deletes arrays,
variables, and subroutines from volatile memory and also removes the name
definitions from the catalog (CAT) listing. If SCHATCH is executed when a sub-
routine is running, an error is generated and the subroutine is not purged from
memory.
Related Commands
CAT, DELSUR

Exampﬂe Example: Clearing HP 3245A Memory (SCHATCH)

This program uses SCRATCH CONT to clear both volatile and continuous
memory. The CAT command is used to show the operation of SCRATCH by
returning a list of all user-definied arrays, variables, subroutines, and stored siates,

190 ffile SCRATCH

29 !

30  DIM Hame$ [60}

440 CLEAR 709

5¢ OUTPUT 709;MRSTH

IDimension controller array
IClear HP 3245A
IReset HP 3245A

Commands
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a4t !

70 QUTPUT 709;"“SUR BEEPER® tBegin subroutine BEEPER

80 OUTPUT 709;" BREEPY {Beep once

90 OUTPUT 709;"SUBEND™ lEnd subroutine BEEPER

196 1

110 OUTPUT TFO9;"REAL RV iDefine REAL variablte R

120 GQUTPUT 709;"ust 0w dse chamel A

130 OUYPUT 709:% APPLY DCV 5v Dutput 5 VDL

140 QUTPUT 7O09;“IRTEGER A(20)¢ 1Define A as INTEGER array
159 1

160 TOUTPUT 709;"SCRATCHY Delete all vars,arrays,subs
170 QUTPUT T09;HCATY fRequest CAT listing

80 ¢

19C  REPEAT iRepeat loop

200 ENTER 709;Name$ tEnter line

210 PRINT Hame$ iDisplay line

220 UNTIL Hame$=MDONEW® IDCKE is last werd returned
230 END



SCRATCH (cont)

When this program executes as listed (with line 163 as a comment line), a typical
return is as follows.

TARRAY A SI2€E e

REAEL R

SUB BEEPER S1ZE 88, TEAT SI2ZE &2
DONE

If the exclamation point (!} is removed from line 160 and the program rerun, the
data returned (DONE) shows that SCRATCH has deleted all arrays, variables, and
subroutines from HP 3245A volatile memory, A typical return is

DONE
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Description

Commands
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Callbration Securlty. Sets a security code to prevent accidental or unauthorized
calibration of the 32454,

Information on the use of the SECURE command is found in the HP 32454
Calibration Manual {(P/N 03245-90003).



Description
Syntax
Parameters
Remarks

Example

Serial Number Query. Returns "0000A000600"
SER?
MNone.

On some Hewlett-Packard equipment, the S3ER? command returns the actual
serial number of the instrument. However, the HP 3245A serial number cannot
be read, so SER? returns "00G0A00006™

Data Destination

If MEM is used, the value returned by SER? is stored in the specified variable or
array. When S8ER? is executed from the {ront panel, the is displaved on the
front panel displav. When SER? is executed from the controller, the response is
sent to the output buffer in the default ASCI format

Exampie: Serial Number Guery

10 OUTPUT 709;"SER?H tauery serial number
26 ENTER T709:A% PEnter value

3G PRINT A% fbisplay w000GAOOOO0®
40 END
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Description

Syntax
Parameiers
block data

Remarks

Example
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Send/Read HP 32454 State. SET instructs the HP 3245A to accept a binary
block of data from the controller which specifies the HP 3245A configuration.
Before executing SET, SET? must be executed to read the present HP 3245A
configuration into the controller.

SET dlock data

specifies the configuration. The contents of the block must be identical to the
block returned by the SET? command.

SET? Command Operation

The SET? command transfers the configuration of the HP 3245A into the con-
troller. The configuration can then be reloaded into the HP 3245A (with 3ET)
should the instrument lose power or the configuration can be loaded into
another HP 3245A, as required.

Block A Format

The hlock _data parameter is in IEEE-728 Block A format. Block A format
header consists of four bytes: the # sign, the letter A, and two bytes which indi-
cate the number of bytes of data to follow. When the HP 3245A configuration
is transferred to the controller (with SET?) and is then returned to the HP
3245A (with SET), the Block A format is automatically provided.

Related Commands

BILOCKOUT, OFORMAT
Exampte: Sending/Reading HP 3245A State (SET)

This program reads the configuration of the HP 3245A into the controller with
the SET? command. The HP 3245A configuration is then sent to the HP 3245A
from the controller using the $SET command.

When the program executes, the state of the HP 3245A is transferred to the con-
troller and stored in Set$ and the program is paused. When the Continue key is
pressed, the program resumes, resets the HP 3245A, and then restores the previous
state to the instrument with the SET command.

190 1file SET

290 !

30 DIM Set{8500] 19im cont array

£0 CLEAR 709 IClear HP 3245A

50 QUTPUT 709;M"RSTH {Reset HP 32454

60 CUTPUT 709;"SCRATCHEY iClear HP 3245A memory
70 QUTPUT 709;"APPLY DCV 1.5% Toutput 1.5 VBC

80 !

20 CUTPUT 709;"SET?Y 1Read HP 3245A state



190
110
120
130
140
15G
J6G

ENTER 709:Set$
DISP "PRESS CONTINUE TO RESUME®
PAUSE

D] SP i

OUTPUT 709;#RSTN

DUTPUT 709;%SET":5et$

END

SET/SET? (cont)

lEnter state

IDisplay message

tPause program

tClear display

IReset HP B245A

1Trans state to HP 3245A

Commands
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Description

Syntax
Parameters

seconds

Hemarks

Example

Commands
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Set Time. Sets the HP 3245A internal clock in number of seconds since mid-
night. The time is stored in volatile memory and 18 lost when power is removed,

SET TIME seconds

Number of seconds since midnight. The valid range is 0 through 863999 (resolu-
fion = 001 seconds).

Powei-On/Reset Yalue of Internal Clock

At power-on/reset, the HP 32454 internal clock is set to 0.0 seconds. The time
set by SET TIME is stored in volatile memory and is lost when power is removed.

Converting Tine Formals

HP 9000 Series 200/300 controllers use two commands to convert time formats
TIME and TIMES. The TIME command converts a formatted time-of -day string
(hfummss) inte a numeric valoe of seconds since midnight. The TIMES command
converts the number of seconds value into a string representing the time-of-day
format,

You can calculate a specific time in seconds since midnight by using t (seconds) =
(hours*3600) + (mimites*60) + seconds. For example, 94530 AM. = (9 x 3000) +
(45 x 60) + 30 = 35130 seconds. Or, for 94530 A M., the number of seconds since
midnight can be specified as: OUTPUT 709; 9SET TIMEN; (9*3600)+(45%60)+30,

Related Commands

TIME

Exampie: Setling Clock Time (8ET_TIME)

This program sets the HP 3245A internal clock to .35 AM. and verifies that the
clock is running by reading the time five seconds after the clock is set. The time
is set using the HP 9080 Series 200/300 TIME command and the return time
{09:55:05) is converted to an hhimnuss format by the TIME$ command.

19 tfite SET_TIME

20 !

30 CLEAR 709 IClear HP 3245A

40 DUTPUT 709;nRSTH IResel HP 3Z245A

59 QUTPUT 709;USCRATCHY Iclear HP 3245A memory

60 i

70 QUTPUT 709;"SET TIME";TIME ("9:53:00™) 1Set time to 9:55 A.M.
80 WAIT 5 lWait five seconds

S0 CUTPUT 709:9TIMEY tRead clogck time

100 ENTER 709:A tEnter time

1106 PRINT TIMES(A) iConvert time and display
120 END



Description

Syntax
Parameters

argument

biv_displacement

Remarks

Examples

Shift Bits Without Wraparcund, Returns an integer obfained by shifting the ar-
gument a specified number of positions without bit wraparound (contrast with
ROTATE)

SHIFT (argument, bit _displacement)

Must be a numeric integer within the range of -32768 to +32767. Within the HP
3245A, the argument is represented as a 16-bit, 2’s complement integer.

Specifies the number of positions bits are shifted. Positive values shift the argu-
ment toward the least significant bit and negative values shift the argumeni

toward the most significant bit.

Related Commands

ROTATE
Example: Positive Shift

This program rotates the bit pattern for 12 three positions toward the least sig-
nificant bit as shown and displays the result (1) on the controller CRT.

12 = 0000 6890 9600 1100
Shift #1 = 0000 0000 QGO0 0110
Shift #2 = 0000 000C 00GC 0GYY
shift #3 = 0GOC 000G Q0OGC 0CO4
10 QUTPUT 709;"WREAD SHEFT(12,3)" tshift bit pattern for 12
26 ENTER 709:A tEnter result
30 PRINT "Shift Result = "“;a ibisplay result

40 ERD
Example; Negative Shift

This program shifts the bit pattern for 12 three positions toward the most sig-
nificant bit as shown and displays the result (96) on the controller CRT.

12 = 0000 GOOCG 6000 1140

shift #1 = 0000 0000 08061 1000

Shift #2 = 0H00 0GGO G011 G000

Shift #3 = 0000 00GO 0110 000C
19 GUTPUT 709;"“WREAD SHIFT(%1Z,-3) 1Shift the bit pattern for 12
20 ENTER 709;A 1Enter result
30 PRINT "Shift Result = ":p IDisplay result

40 END
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Description
Syntax
Parameters

argument

Remarks

Example

Commands
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Sine. Retwrns the sine of the angle (in radians) represented by the argument.

SIN (argument)

Must be a number or numeric expression {enclosed in parentheses) in radians and
in the range + 298156826 E+&

Related Commands

ATN, COS

Example: Using SIN Function

This program computes the sine of 0.5235988 radians (30 degrees) and displays
the result {5} on the controller CRT.

10
20
30
40

QUTPUT 799;%VREA
ENTER 709;A
PRINT "Sine = #
END

A tvpical return is

Sine = .50000002

D SINC.5235988)4 tCompute sine of 30 degrees
TEnter result

tA ipisplay result



Description
Syntax
Parameters

arvay _name

Remarks

Example

Size Query. Returns the number of elements in the specified array.

SIZE? array name

Array whose size is returned.
Data Returned

SIZE? returns the number of elements in the specified array. This number is one
more than the index of the last element in the array due to the option base 9
convention (see DM, REAL, or INTEGER commands). If the number of the max-
imum element s 32767, SIZE? returns -32768 since +32768 cannot be represented
as a 16-bit signed integer,

NOTE

For REAL arrays, ERROR 41 - QUT OF MEMORY is gencrated if you try fo
define the array size greater than abour 10000 elements,

Data Destination

If the MEM command is used, the value returned by SIZE? is stored in the
specified variable or array, When SIZE? is executed from the front panel, the
response is displayed on the front panel display. When BIZE? is executed from
the controller, the response is sent to the output buffer in the default ASCIE
format.

HP-IB Data Format

The HP 3245A returns numeric results in either ASCH or binary format (se¢ the
DFORMAT command). In the default ASCH format, SIZE? returns integer
results in 6-digit signed votation. In the binary format, SIZE? returns integer
results in 16-bit, 2’s complement notation.

Helated Commands

DiM, INTEGER, REAL
Example: Using the SIZE? Command

This program defines INTEGER array VOLT1 with [0 elements and then
verifies the array size using the 8IZE? command.

10 QUTPUT 709;"INTEGER VOLTI(?)" tinteger array with 10 elements

20 QUTPYUT 709;"SIZE? vOLT1Y 1Read array size
30 ENTER 709:A IReturn array size
40  PRINT “YOLTT Size = ;A IDispiay array size
50 END
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Description  spoLL like the HP 32454 STB? command, returns the status byte which is the
weighted sum of the lower eight bits set in the Status Register,

Syntax  P=SPOLL (709)

Remarks ® 8POLL returns a decimal value which is the sum of lower eight bits in the HP
3245A Status Register bits which are frue {sef). A "0" is returned if no Status
Register bits are set. The following table defines Status Register bits and as-

sociated decimal values.

Bit

Value

Description

16

3z

64

DATA AVAILABLE. Set (1) when data is
available in the output buffer. Cleared (0}
when dates is removed from the buffer; by the
CLROUT, CLE, or CLEAR commands; or with the
front panet Clear key.

NOT USED.

USER SERVICE REQUEST. Set (1) when SRG is
executed over HP-I8 or from the front panetl.
Cleared (D)} with 5TA?, CLR, CLEAR, or front
panel Clear key.

LOCAL. Set (1) when the HP 37245A powers on;
when it is reset (RST); or when it enters
the Local mode. Cleared (0) with STA?, CLR,
ot CLEAR.

READY. Set (1) when the input buffer is
empty and the HP 3245A s not executing a
command or a CALL-executed subroutine.
Cleared (0) when the HP 3245A is executing &
command or a CALL-executed subroutine,

ERROR. Set true (%) when an error condition
occurs. Cleared (0) when £RR?  or ERRSTR?
¢lear the error register or by CLR or CLEAR.

SRE SENT. Set (1) (and HP-1B SEQ sent to
controller) when any other unmasked bit (bit
0, 2, 3, &4, or 5) in the status regizter is
set. Cleared (0) by STA?, CLR, CLEAR, SPOLL
or by the front panel Clear key.

NOT USED.
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Example

SPOLL (Serial Poll) (cont)

& If the HP-IB SRQ line is set TRUE when SPOLL is sent, all bits in the Status
Register arve cleared if the condition which set the bit(s} is no longer present. f
the 8RO line is FALSE when SPOLL is sent. the Status Register contents are not
changed.

e SPOLL differs from $TB7? in that STB? interrupts the HP 3245A microproces-
sor, With 8TB?, the HP 32454 always appears to be busy (bit 4 clear). However,
SPOLL reads the status byte without interrupting the microprocessor, so 8POLL
can be used to monitor the ready state of the HP 32454

e If there is data in the output buffer when SPOLL is sent, the data remains in-
tact. However, if there is data in the cutput buffer when §TB? is sent, that data
is overwritten by the status data (unless QUTBUF ON i set),

10 P=SPOLL (709) 18end Serial Poll, place response in P
20 DISP P 'bisplay response
30 END
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Description
Syntax
Parameters

argument

Remarks
Example
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Square Root Returns the square root of the specified argument.

SQR (argument)

Must be a number or numeric expression (enclosed in parentheses) greater than
or equal to zero.

None.

Example: Square Root of a Number

This program computes the square root of 2.345 and displays the result
(1.5313393) on the controlier CRT,

HY
20
30
40

QUTPUT 709;"VREAD SQR{2.345)% |Compute square root
ENTER 709;A lEnter result

PRINT Y“Square Root = ":A ibisplay result

END

A typical retura is:

Sguare Root = 1.5313393



Description

Syntax
Parameters
Remarks

Example

Programmed Service Reguest If status register bit 2 (USER SERVICE
REQUEST) is unmasked by the AOS command, executing SRQ sets the HP-{B
SRQ line TRUE which signals the controller that the HP 32454 has requested
SErVICe.

SRQ
None.

Service Hequest Action

When executed, $RQ sets bit 2 in the status register. If the USER SERVICE
REQUEST bit (bit 2) in the RQS mask register is unmasked (with RQS 4), the
HP-IB SRQ line is asserted and the coutroller is notified of the HP 3245A service
request.

Using Front Panel SRG

Entering the SRGQ command via the front panel or from an HF 3245A sub-
routine performs the same action as entering the SR command via HP-IB from
the controiler.

HRelated Commands

PONSRQ, BRQS, RQS?, STA?
Example: Using Front Panel SRG (8RE)

This program shows one way to use the SRQ command from the front panel to
generate an interrupt signal to the controller. The program loops continuously
until an 8RG command is executed from the front panel {via the MENU keys).
When SRQ ic executed, the front panel SRO annunciator is lit and a message is
displaved on the controller CRT.

10 tfite SRQ

20 !

30  CLEAR 709 1Clear HP 3245A

40 QUTPYT 709;uRETY IResets HP 3245A

50 QUTPUT 769 "SCRATCH™ IClear HP 3245A memory

60 QUTPYT 709;"RQAS 4 IUnmask bit 2 (USER SERV REQ)
70 !

80 ON INTR 7 GOTOC 120 6o to Lline 120 when SRQ exec
90  ENABLE INTR 7;2 IEnabiz HP-IB SRG interrupt
100 WHILE 1 ILoop until SRG exacuted

110 END WHILE tind toop

120 PRINT ®3245 SRQ RECEIVEDY tDispltay interrupt message
130 OQUTPUT 709;"sSTA?N tRead status register bits set
140 ENTER 709;A tEnter bits set

159  PRINT t$pace

160 PRINT "Status Reg. Bits Set = ;A thigplay bits set

170 END
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SRQ (cont)

When SRQ is executed from the front panel, the controller CRT display is as
follows. The returned value of 68 shows that bit 6 - SRQ SENT (weight = 64}
and bit 2 - USER SERVICE REQUEST (weight = 4) are set (68 = 64 + 4).

3245 SRO RECEIVED

Statys Reg. Bits Set = 68

Commands
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Description

Syniax
Parameters

number

Remarks

Store HP 3245A State Stores up to 14 HP 3245A states in continuous memory.
Stored states can be recalled with the BSTATE or RETATER commands.

SSTATE number or SSTATEn number

Number of the stored state. For single-channel instrument operation, number = ¢
through I3 For two-channel instrument operation, suenber = 0 through 6. Also.
for single-channel instroment operation, only BSTATE and SSTATEA apply. For
two-channel operation, SSTATE, S8TATEA, and S§STATES upply.

Setting/Recalling Channel States

The hardware state of a channel (such as DCV output, the arbitrary waveform
contents, frequency = 1 kHz, DC offset = 2 VD, ete.) can be stored in con-
tinuous (nonvoelatile) memory with SSTATE or S8TATEn (DRIVETED is stored by
SETATE only). The stored state of the channel can then be recalled (and the
state of the channel restored) with the BETATE or RSTATER command
(DRIVETB is recalled by RSTATE only),

Since the states stored in continuous memory are not destroved when power is
removed, vou can do a single RSTATE command to restore the channel to the
stiate existing before power-down, rather than having to re-enter all the com-
mands required to set the channel parameters,

NOTE

It a power failure occurs while g state is being stored in continuouns memory, that
state becomes invalid. When power is restared, the invalid partial state is purged,
However, states stored in continnous memary are noil purged with a SCRATCH
command nor are stored states losi at power-dowa,

Single-Channel instrument Operation

For single-channel instrument operation, the current state of channel A is initial-
ly stored in volatile memory. Use 88TATE mmber or 88TATEA mumbor to store
the state of channel A into the state number specified by number. For example.
SSTATE 3 or SSTATEA 2 stores the existing state of channel A into state #3.

For a single-channel instrument, you can store up to 14 states (0 threugh 13) in
continuous memory using S8TATE or SSTATEA number. When a state is stored,
use BRSTATE number or RETATEA mianber to recall the state from continuous o
volatile memory and thus restore the channel state. For example, RSTATE 2 or
RSTATEA 2 transfers the state stored in continuous memory state #2 into
volatile memory.
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SSTATE (conti)

Examples

Commands
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Two-Channel instrument Operation

With two-channel operation, seven states (@ through 6) are specified for each
channel. That is, state 0 stores information in state A(Q) and B(0), state | in A(D)
and B(1), etc. When SSTATE number (s specified, the state of chanpel A is stored
in A(n) and the state of channel B in Bn)

If 88TATEA is used, only the state of channel A is stored. It SSTATEB is used,
only the state of channel B is stored. For example, $STATE 1 stores the state of
channels A and B in continuous memory in state | [A(l) and B(1)]. However,
SSTATEA 1 stores only the state of channel A in state 1 JA{1)]

Similacty, RETATE mmber recalls the states of channels A and B from the
specified continuous memory state, BETATEA number recalls the state of channel

A, and RSTATEB recalls the stare of channel B,

Using STOREATOB/STOREBTOA for Two-Channel Opersation

In addition, for two-channel instrument operation, you can use STOREATOB o
copy the state of channel A into channel B or use STOREBTOA 1o copy the state
of channel B into channel A (both previous states are still stored in continuous
memory). Then, vou can use SSTATEA or 8STATEB to transfer the state to
continuous memaory.

Related Commands

RSTATE, RSTATEn, SET. 517
Example: Store State (8STATE)

This program sets channel A to output a 1.0 VDU signal, stores the channel A
state (and the channel B state) in state #1, and pauses. After power is ¢vcled and
the program is continued, the channel A state (and the channel B state) are recal-
led with RETATE. When the program pauses (line 80), cycle power and then
press the controlier Continue (or equivalent) kev to complete the program.

10 Ifile SSTATE

20 ¢

30 CLEAR 709

40 DUTPUT 7D9;WRSTH

59 QUTPUT 709;"SCRATCH®

68 QUTPUT 789:"APPLY BCYV 1.0®
74 GUTPUT TO9;"SSTATE 1v

iClear HP 32454

iReset HP 3245A

ICLlear HP 3245A memory
fQutput 1.0 VBC from ch A
iStore ch state in state 1

80 PALSF tPause controiler
@0 OUTPUT 709;“RSTATE 1» FRecail channel states
100 END



Description

Syntax
Parameters
Remarks

Status Word Query. Returos the status word. The number returned by STA? is
the weighted sum of all bits (masked or unmasked) set in the status register.

STA?
Mone.
Data Returned

STA? returns a decimal value which is the sum of the status register bits which
are TRUE (set). A "0"is returned if no status register bitg are set.

Power-0n Conditions

At power-on, STA? returns "0" if power-on SRQ is disabled (PONSRQ OFF), Tf
power-on SR is enabled (PONSRQ ON), at power-on 8TA? returns "72" and the
HP-1B SR line is asserted,

Reading/Clearing Status Register with STA?

The STA? command reads the status register bits set and clears certain bits in the
register after the read has been made. STA? returns a decimal value equal to the
sum of the decimal values of all status register bits set (both masked and unmas-
ked). For example, if bit ¢ - DATA AVAILABLE (value = I} and bit 4 - READY
(value = 16) are set, 8TA? returns 7.

8TA? also clears status register bits after the read has been made, STA? clears bif
2 - USER SERVICE REGUEST and bit 3 - LOCAL after the command executes.
For example, if both of these bits are unmasked and both bits are set, status
register bit 6 - SRQ SENT is also set and an SRQ is sent to the controller. In this
case, STA? returns 70 (64 + 8 + 4) and clears bits 2, 3. and 6.

Executing STA? clears bits 2 and 3 which are set by an event (USER SERVICE
REQUEST and LOCAL). Bits 4 and 5 which reflect state (condition) (DATA
AVAILABLE. READY, and ERROR) are not cleared by 8TA?. Bit 6 (5RQ
SENT) and the HP-IB SRQ line are cleared ONLY if no unmasked bits remain
set.

NOTE

When 8TA? or 8TB? is execitted, bir 4 - REA DY, will always show cleared since
the HP 32454 is busy executing the command, Use READY? or SPOLL 10 check
the ready stafus of the HP 324354,

Data Destination

if MEM is used, the value returned by 8TA? is stored in the specified variable or
array. When 8TA? is executed from the front panel, the response is displayed on
the front panel display. When 8TA? is executed from the controller, the
response is sent to the output buffer in the default ASCH format.
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STA? (cont)

Status Register Bit Definitions

This table defines status register bits and associated decimal values. It also shows
the events/conditions which set/clear the bits

Bit |Value: Definition Set by: Cleared by:

0 1 DATA Data available in CLE, CLEAR,

AVATLABLE the output buffer. CLROUT, oar
Clear key or
when date is
removed from
output buffer

1 2 NGT USED

& 4 USER SRQ command from STA?, CIR,

SERVICE controller or from| CLEAR, or

REQUEST HP 32454, Clear key.

3 8 LGCAL Power-on, R$T, or §TA?, CLR,
tocal mode set. CLEAR, or

Clear key.

4 16 READY input buffer is Command or
empty and no CALL sub-
command er CALL reutine is
subroutine is executing.
executing.

5 32 ERROR An error CLR, CLEAR
condition or when ERR?
occurring. ar ERRSYR?

clears error
register.

& 64 SRQ SENT When any unmasked STA?, STB7?,
bit (0, 2, 3, 4, CLR, CLEAR,
or 3) in status sPoLL, or
register is set. Clear key.*

7- NEGT USED
16

* = Not cleared by STA?/$TB? for every condition.
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Example

STA? (cont)

HP-1B Data Format

The HP 32454 returns numeric results in either ASCH or binary format (see the
OFORMAT command). In the default ASCH format, STA? returns integer resulis
in 6-digit signed notation. In the binary format, 8TA? returns integer results in
16-bit, 25 complement notation,

Refated Commands

PONSRQ, RQS, 518?
Example: Reading the Status Word {(STAG)

This program uses 8TA? to read the system status word. The value returned is
the weighted sum of the status register bits {(masked or unmasked) which are set.
In the program, IMP? returns data to the output buffer, which seis status register
bit G - DATA AVAILABLE. Then, 8TA? returns a "1" {decimal value of bit 0) to
indicate bit 0 is set, (Note that line 80 is a comment line. It is added so that this
program can be modified and used for §TE?)

14 tfile STAQ

24 H

39 CLEAR 709 iClear HP 3245A
40  QUTPUT 709;%RsT® treset HP 3245A
50 GUTPUT 709;“SCRATCH" tClear AP 3245A memory
&0 QUIPUT T09;MIMP?! tauery impedance
70 CUTPUT 709;MSTA?Y tRead status word
B0 1OUTPUT 709;usTB?" {Read status byte
0 ENTER 709;A TEnter value

100 PRINT I8pace

110 PRINT “Status Reg Bits Set = ;4 IGisptay value
120 END

Since bit § is the only status register bit set, $TA? returns the weighted decimal
value (1) of the bits set and a typical return is:

Status Reg Bits Set = 1
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Description

Syntax
Parameters
Remarks
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Status Byte Query. Returns the status byte. The number returned by 8TB? is
the weighted sum of all bits (masked or unmasked) set in the status register,

STB?
Nene.

STH? returns a decimal value which ig the sum of the status register bits which
are TRUE (set), A "0" is returned it no stafus register bits are set.

Power-On Conditions

At power-on, $TB? returns "0" if power-on SRQ is disabled (PONSRGQ OFF), If
power-on SRQ is enabled (PONSRGQ ON). at power-on $TB? returng "72" and the
HP-1B SRQ line is asserted.

Heading/Clearing Status Register with 8TB?/SPOLL

STA?, 87B%, and SPOLL all return the weighted sum of the status register bit
which are set (both masked and unmasked), However, STA? also clears hit 2
(USER SERVICE REQUEST) and bit 3 (LOCAL). If desired, you can use §TB?
to read the status register bits without clearing bits 0, 2, 3. 4, or 5.

Since $TB? interrupts the HP 3245A microprocessor, when $TB? is used the HP
3245A appears to be busy (bit 4 is cleared}) Since SPOLL reads the status register
without interrupting the microprocessor, you can use SPOLL to monitor the
READY state of the HP 3245A.

If the HP-1B SRG line is set TRUE when SPOLL is sent, all bits in the status
register are cleared if the event or condition which set the bit(s) is no longer
present. If the SRQ line is FALSE when SPOLI. is sent, the status register con-
tents are not changed.

If there is data in the ocutput buffer when SPOLL is sent, the data remains infact,
In contrast, if there is data in the output buffer when STB? is sent, that data is
overwritten by the status data (unless QUTBUF ON is set),

NOTE

When STAT or STB? is executed, bit 4 - REA DY, will always show cleared since
the HP 32454 is busy execiting the command, Use READY? or S8POLL /o check
the ready status of the HP 32434,

Data Destination

If MIEM is used, the value returned by STB? is stored in the specified variable or
array. When STB? is executed from the front panel, the response is displayed on
the front panel display. When 8TB? is executed from the controller, the
respomnse is sent to the ocutput buffer in the default ASCIT format.



Status Register Bit Definitions

STB? (cont)

This table defines the status register bits and associated decimal values, It also
shows the events/conditions which set/clear the bits.

Bit |[valuel Definition Set by: Cleared by:
a 1 DATA Data available in CLR, CLEAR,
AVAILABLE the output buffer. CLROUT, or
Cltear key or
when data is
removed from
output buffer

1 2 NOT USED

2 4 USER SRQ command from STA?, CLR,

SERVICE controller or from {LEAR, or
REQUEST HP 3245A. Clear key.

3 8 LGCAL Power-on, RSY, or STA?, CLR,

Local mode set. CLEAR, or
Clear key.

4 16 READY Input buffer is Command or
empty and no CALL sub-
command or CTALL routine is
subrautine is executing.
executing.

5 32 ERROR An error CLR, CLEAR
condition or when ERR?
accurring. or ERRSTR?

clears error
register.

6 64 SRQ SENT When any unmasked STA?, STE?,
bit (0, 2, 3, 4, CLR, CLEAR,
or 5} in status SPOLL, or
register is set. Clear key.*

7- NOT USED
16

w

= Not clieared by STA?/STB? for every condition.
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STB? (cont)

Example
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HE-IB Data Formal

The HP 3245A returns numeric results in either ASCH or binary format (see the
OFORMAT command). In the default ASCH format, 8TB? returns integer results
in 6-digit signed notation. In the binary format, 8TB? returns infeger results in
16-bit, 2's complement notation.

Helaled Commands

PONSR{, RS, STA?
Example: Feading the Status Byte

This program uses 8TB7? to read the system status byte. The value returned is the
welghted sum of the status register bits {masked or unmasked) which are set. in
the program, IMP? returns data to the cutput buffer, which sets status register bit
0 - DATA AVAILABLE, Then, STB? returns a "1" {decimal value of bit 0) to
indicate bit 0 is set. (I desired. vou can use the STAQ program stoved on the
Example Programs disc and modif'y lines 70 and 80.)

10 tfite STAQ

20 i

30 CLEAR 709 tClear HP 3245A
40 QUTPUT 709;VYRsTH {Reset HP Z245A
50 DUTRUT 709;YSCRATCH! iClear HF 32457 memery
&0 OUTPUT 709;9IMp7n lAuery impedance
70 TOUTPUT 7g9;ustazh IRead status word
80 QUTPUT 709;u8Ta2" IRead status byte
Q0 ENTER 709:4a lEnter value

160 PRINT 1Space

110 PRINT "Status Reg Bits Set = ';A ibisplay value
120  £ND

Since bit 0 is the only status register bit set, $TB? returns the weighted decimal
value (1) of the bits set and a tvpical return is;

Status Reg Bits fet = 1



Description

Syntax
Parameters
sub name

Hemarks

Example

Single Step Subroutine. Steps through the specified subroutine, line by line, to
verif v its operation.

STEP [sub_name)

The name of a previously stored subroutine,

Using the STEP Command

To start the single-step process, send the STEP command followed by the name
of the subroutine, Next, send the STEP command to sequence through the sub-
routine, line by line. Each time STEP is executed, the next subroutine line is dis-
plaved and executed. If the line generates data, the data is displaved.

You can execute the CONT (continue) command to cease stepping and continue
normal execution of the subroutine from the last line stepped. Compressed sub-

routines {COMPRESS command) cannot be stepped.

RHelated Commands

COMPRESS, CONT, PAUSE, SUB, SUBEND
Example: Stepping Through 2 Stored Subroutine

This program line steps through stored subroutine TEST! one line at a time, each
time line 200 is executed.

166 CUTPUY 709;"STEP YESTI® 1Step through subroutine TEST?

200 GUTPUT 709;4sSTEP! iIStep to next line
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Remarks

Example
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Copy Channel State. STOREATOB stores (copies) the present state of channel A
into channel B. STOREBTOA stores the present state of channel B into channel
A

STOREATOB or STOREBTOA
None,

Using STOREATOB/STOREBTOA

For two-channel instrument operation, use STOREATOB (o copy the staie of
channel A into channel B or use STOREBTOA to copy the state of channel B
into channel A (both previous states are still stored in continuous memory),
After STOREATOB or STOREBTOA is executed, the states remain in volafile
memory, Use SSTATEA or SSTATEB to transfer the state to continuous
Memory,

Changing Freq Ref Connector Siate

The driving channel and/or state of the Freq Ref connector may be changed by
STOREATOB, STOREBTOA, or RSTATE(A,B). If, for example, a 2-channel HP
3245A is in its power-on/reset state of channel A: REFOUT EXT and channel B
REFOUT OFF. STOREBTOA will set both channels to REFOUT GFF and they
will no longer by synchronized. Or, if channel A is set to REFOUT EXY,
STOREATOB will set channel B to REFOUT EXT (which sets channel A to
REFOUT OFF). A similar situation will result when TBC or TBI is driven with
SYNCOUT or REFOUT.

Helated Commands

SSTATEA, S5TATEB

Copying Channel A State to Channel B (8TOREATOSB)

This program sets channel A to a specified state (2.5 VDO offset. 10 kHz
frequency, and 5 V ac PP square wave output) and then pauses. When vou press
the Continue key, the program continues and uses STOREATOB to copy the

channel A state to channel B

10 tfite STOREATORE

20 !

30 CLEAR 709 tClear HP 3245A

4G QUTPUT 709;HRSTY IReset RP 32454

5G  OQUTPUT 709;"SCRATCH" tClear HP 3245A memory
606 1

76 QUTPUT 709;HUSE OV tiise channet A

a6 QUTPUT 709;" DCOFF 2.5¢ 12.5 vDC offset

9C  QUTPUT 709;" FREG 10E3™ 110 kHz frequency

160  OUTPUT 709;" APPLY sqv 59 15 ¥V ac PP square wWave
110 PAUSE 1Pause controlier

120 OQUTPUT 70%;"STUREATORY iCopy ch A state to ch B
130  END



Description

Syntax
Parameters

sub name

HRemarks

Begin Subroutine. Instructs the HP 32454 to store all subseguent commangls un-
tif the SUBEND command in the named subroutine

SUB sub_name

Subroutine name. Subrouting names mav contain up to 10 characters, The first
character must be a letter (A-7) but the remaining nine characters can be letters,
numbers (0-9), the underscore character (" "), or the guestion mark ("7,
Sobroutine names must not be the same as HP 3245A commands or parameters,
mreviously defined array or variable names, or stored state names.

Do Not Enter Subroutines From Front Pang!

Since the front panel has no features for editing subroutines, it is recommended
that you first create subroutines on your controller and then download them to
the HP 3245A.

Executing Subroutines

Subroutines can be executed using either the CALL command or the RUN com-
mand, See the CALL or BUN command for details,

Eubroutine Nesting

Nesting subroutines allows one subroutine to execute (CALL only) another sub-
routine. Subroutines can be nested up to 10 deep.

Subroutine Syniax is Checked When Downloaded

When g subroutine is entered, the HP 3745A checks the subroutine for syntax er-
rors, It the syntax is not correct, an error is generated and the command is not
stored in the subroutine. In this case, edit the subroutine in the controller and
download it again.

Maximum Number of Subroutines Allowed

The exact number of subroutines that can be stored depends upon the sizes of
the individual subroutines. A subroutine which consists of about 18 commands
(including SUB and SUBEND) might average about 600 bytes.

Helated Commands

CALL, COMPRESS, DELSUB, FILLBIN, LIST, RUN, SUBEND
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SUB {cont}

Exampﬁe Example: Creating a Subroutine

This program creates subroutine OUT ! which outputs 0.1 VDC from channel A
ard then beeps once when the subroutine is executed (with CALL).

10  CLEAR 709 iCtear HP 3245A

20 QUTPUT 749;1"RSTH IReset HP 3245A

30 CUTPUT 7O9;“SCRATCHY iClear HF 3245A memory
&0 t

50 OUTPUT 709;4suB QUTTY 1Begin sub OUT1

&0 QUTPUT 709;% AFPLY DLV 1% Houtput G.1 VDL

70 QUTPUT 709;" BEEPH" 1BEEP once

80  OUTPUT 709;"SuUBENDY 1End subroutine

S0 OUTPUY 709; “CALL OUT1IH icall subroutine

100 END
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Syntax
Parameters
Hemarks

Example

End Subroutine. Identifies where the subroutine ends and also terminates the
subroutine entry. The SUBEND command must be the last statement in the sub-
routine. Al commands listed between SUB and SUBEND become part of the
subroutine.

SUBEND
MNone,

Subrowdine Operations

Since the front panel has no features for editing subroutines, it is recommended
that you first create subroutines on your controller and then download them to
the HP 3245A, Subroutines may be executed using either CALL or RUN. Nesting
subroutines allows one subroutine to execute (CALL only) another subroutine.
Subroutines can be nested up to 10 deep.

Subrouline Syntax Checked When Downloaded

When a subroutine is entered, the HP 3245A checks the subroutine for syntax er-
rors, If the syntax is not correct, an error is generated and the command is not
stored in the subroutine. In this case, edit the subroutine in the controller and
download it again.

Related Commands

CALL, COMPRESS, DELSUB, FILLBIN, LIST, RETURN, RUN, SUB
Example: Creating a Subroutine

This program creates subroutine OUT1 which outputs 0.1 VDC from channel A
and then beeps once when the subroutine is executed {with CALL).

10 CLEAR 709 IClear HP 3245A

20 OUTPUT 7Q9;"RST" tReset HP 32454

390 QUTPUT 709;“SCRATCHY [Clear HP 32454 memory
48 !

50 CUTPUT 709;v"sSUB QUT1* IBegin sub QUTHT

60 QUTPUT 709;" APPLY DLV 10 0utput 0.1 VDC

70 QUTPUY 709;% BEEPM 'BEEP once

80 QUTPUTF 709:"SUBERDY 1End subroutine

QG QUTPUT 709; Y“CALEL oufrin icall subroeutine

160 END
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Syntax

Parameters
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Remarks
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Set/Read Sync Oul. SYNCOUT controls the destination of the 5% NC output
signal for AC waveforms. SYNCOUTY? returns the SYNC signal output destina-
tion (front panel Sync Out connector and/or rear panel TBG or THBI connector).

SYNCOUT destination
SYNCOUT?

The SYNC signal is alwavs routed to the front panel Sync Out connector, but
can also be routed to the TBO or TBI output connectors on the rear panel with
the dedinafion parameter as shown, Power-on/reset destination = QFF,

destination Daefinition

GFF Disabie external routing of Sync signal (the Sync
signal is routed only te the Sync Qut connector).

TBO Route Sync signai to Sync Out connector and to the
TBO connecter on the rear panel.

781 Route Sync signal to Sync Qut connector and to the
T8t connector en the rear panel.

The Sync Out Signal

All AC waveforms (sine, ramp, square, and arbitrary) have an associated SYNC
signal which is output from the front panel Sync Oui conngctor when the
waveform is output. The Sync signal is a logic "1" (+5V) when the waveform
output level is positive relative to its [3C offset. The Sync signal is a logic "¢”
{0V) when the waveform output level is negative relative to its DU offset.

Sync Qut Signal Destinations

The Sync Out signal is always routed to the front panel Sync Qut connector for
the specified USE channel, but can also be routed to the TBC or TB ports on
the rear panel. $YNCOUT OFF disables external routing of sync signal and the
signal is routed only to the Sync Qut connector.

SYNCOUT TBO or TB automatically disables the software drivers (DRIVETBn)
and/or the other channel’s drive (8YNCOUT or REFOUT) to the selected trigger
bus and routes the present USE channel’s sync signal to the TBO or TBI port.

REFOQUT/SYNCOUT/DRIVETBn Interaction

Using REFOUT TBn or SYNCOUT TBn automatically resets DRIVETBn to OFF.
Using DRIVETBnR other than OFF, SYNCOUT TBn, or REFOUT TBn from the
other channel automatically resets REFQUT 7Bn on this channel to REFOUT
OFF.



Example

SYNCOUT/SYNCOUT? (cont)

Query Command (SYNCOUT?)

FThe SYNCOUT? command returns the destination (front panel S5ync Out connec-
tor and/or rear panel TRO or TBI connector) for the SYNC output signal.

Retated Conmmmands

DCOFF, USE
Example: Using the Sync Signal (SYNCOUT)

This program uses the Sync Out signal to gate the channel B output. Channel A
ic set for a 1 kHz square wave @ | Yac PP and channel B is set for a 10 kHz sine
wave (@ 2.5 V ac PP. SYNCOUT TB0 and TRIGIN TBO allow the sync out signal
to be sent from channel A to channel B via the TBO trigger bus.

Since channel B is set for gated waveform mode with TRIGMODE GATE, when
the Sync Out signal goes from LOW to BIGH., the channel B waveform is out-
put. When the Sync Out signal goes from HIGH to LOW, the channel B
waveform is not output. Thus, channel B output occurs only when the channel
A waveform is positive with respect to its DC offset (0 V in this case).

19 Ifite SYNCOUT

20 1

30 CLEAR 709 tClear HP 3245A

40 CQUTPUT T09;WRSTH IReset HP 3245A

58 CUTPUT 709;"SCRATCH" tClear HP 3245A memory

60 !

70  OUTPUT 709;"USE G¥ tUse channel A

80  CUTPUT 76%9;% FREQ TE3™ Hutput freq = 1 kHz

@0 GUTPUT 709:® SYNCOUT TBOV iSyne Cut dest is TBO

100 QUTPUT 709;" APPLY sSQv 1¢ toutput 1 V ac PP square wave
110 OUTPUT 709;“USE 100% tUse channel B

120 QUTPUT 70%9;" FREQ 1CGE3" 10utput freq = 10 kHz

130 OUIPUT 7069; TRIGMODE GATEY ISet gated mode

140 OUYTPUT 709;% TRIGIKR TBO® 1Trigger source is TBO

150 QUTPUT 709:" APPLY ACYV 2.5% 1output 2.5 V ac PP sine wave
160 END
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Syntax
Parameters
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Remarks

Example
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Trigger Bus Query. Returns the logic level ("0" or "1") of the specified trigger
bus (TB0 or TBI)

TBa?

Hiﬂ

Specifies which trigger bus level is read. A "0" specifies trigger bus § and a
specifies trigger bus L

TBn? returns the logic level of the specified trigger bus (the trigger buses are
normally high). A "0"is returned for a logic low level (§ V), while a "1" is return-
ed for a logic high level (+5 V) on the trigger bus,

Data Destination

If the MEM command is used, the value returned by TBn? is stored in the
specified variable or array. When TBn? is executed from the front panel, the
response is displayed on the front panel display. When TBn? is executed from
the controller, the response is sent to the output buffer in the default ASCII
format,

HP-1B Data Format

The HP 3245A returas numeric results in either ASCIH or binary format (see the
OFORMAT command). In the default ASCII format, TBr? returns integer resulis
in 6-digit signed notation. In the binary format, TBn? returns integer results in
16-bit, 2’s complement notation.

Related Commands

DRIVETBn,
Exampie: Read Trigger Bus Level

This program reads the logic state of irigger bus | and displays the result on the
controller CRT.

10 QUTPUT 70%;wIgf? tRead logic state of trigger bus 1
20 ENTER 709:A tEnter result (0 or t)

3G PRINT "TB1 Level =M;A IDisplay result

4G END

If TBI level is high, a typical return is

TB1 Ltevel = 1



Description

Syntax

Parameters

mode

Remarks

Examples

Set/Head Output Terminal. TERM sclects the output terminal (Front panet or
rear panel) for the USE channel. TERM? returns the output terminal for the
USE channel,

TERM {maode)

TERM?

The mode parameters follow, Power-on/reset/default mode = FRONT.

mode Definition

DPEN/OFF Hisconnect atl ocutputs.
FRONT Front panel Output terminal.
REAR kRear panel Output terminal.

TERM Selects Output Terminals for USE Channel

TERM selects the output terminal destination for the USE channel. For example,
if channel A is the USE channel, TERM FRONT selects the channel A front panel
Output termtinal, while TERM REAR selects the channel A rear panel Output
terminal. (A channel’s Front and Rear terminals cannot be selected at the same
time,)

Query Command (TERM?)

The TEBM? command returns the output destination terminal for the USE
channel (channel A or Bl

Related Commands

APPLYSs, USE
Example: Selecting Output Terminal

This program selects the rear panel Channel A Qutput connector as the channel
A output destination and returns the output terminal destination {(REAR).

i0 QUTPUT 709;%USE O tUse channel A

26 OUTPUT 709;"TERM REAR™ lUse rear panel Output terminal
30 OUTPUT 709;“TERM?ZM 1Query output terminal

4G ENTER 709;A% 1Enter terminal location

5G  PRINT "Output Terminal = ";AS% Ipisplay terminal location

&0 END

Commands
2-247



Description

Syntax
Parameters
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Confidence Test TEST (or TST) performs a confidence test on the HP 32454
or on specified channel(s). TEST does not change the hardware or sof tware
state, but does set the output to G V on the specified channels).

TEST [ch, (chi]

Channel parameter. Use 8§ or CHANA or channel A or use 100 or CHANB for
channel B. Executing TEST without the off parameter tests the enfire HP 32454,
including channels A and B and the front panel. Executing TEST ¢ tests only
the specified channel

Dats Returmned

TEST returns "PASS i all tests pass or "FAIL" if one or more tests fail. Any
failures which occur during the test are displayed on the front panel and the
first Four errors are stored in the error register. Use the EBR? or ERBSTR?
command to read the error register. Status register bit 5 (ERROR) is also set if
any failures occur,

Executing TEST performs various tests on the specified channel(s), but does not
change the hardware or software state of the channel. For the channel test, each
internal register on the channel is addressed. If the registers do not respond, the
test fails,

Front Pane! Test

The front panel test is performed when the TEST command is executed without
the ch parameter. After the front panel test is completed, both channels are
tested.

[iata Destination

When TEST is executed from the front panel, the response is displayved on the
front panel display, When TEST is executed from the controller, the response is
sent to the output buffer in the default ASCH format.

Reiated Commands

DTEST, FTEST



Example

TEST (TST) (cont)

Example: Testing the HE 32454 (TEST)

This program tests the HP 3245A, channels A and B, and the front panel. If all
tests pass, "Test Pagsed” appears on the controller CRT. If one or more tests fail,
"Test Failed" appears on the controller CRT and the first four errors are dis-

paved,

190 tfile TEST

20 b

30 DIM Err3[60]

40 OUTPUT 709;"TESTY

50  ENTER 709;A$

60 IF A$="FAIL™ THEN

70 PRINT #Test Failed”
80 FOR I = 1 TQ &

Q0 GUTPUT 709;"ERRSTR?™
100 ENTER 709;Err$
110 PRINT Err$

1290 NEXT |

130 ELSE

140 PRINT "Test Passed"
150 END IF

160 END

IBimension controlier array

ITest HP 3245A and front panel
lEnter test result (pass/fail)
FEnter loop

thisplay message if test fails
tError loop

1Read error string

1Enter string

IDisplay string

'Loop until error register is empty

tDisptay message if test passes
tEnd toop
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Read Time, Returns the current HP 3245A clock reading in nomber of seconds
since midnight (see the SET TIME command).

TIME
None.
Data Returned

The TIME command returns the current time in nember of seconds since mid-
night in the range 0 through 8639999 seconds,

Data Destination

If the MEM command is used, the value returned by TIME is stored in the
specified variable or array. When TIME is executed from the front panel, the
response is displayed on the front panel display. When TIME is executed from
the controller, the response is sent to the output buffer in the default ASCI
format.

HP-IB Data Format

The HP 3245A returns numeric results in either ASCIL or binary format {see the
OFORMATY command). In the default ASCH format, THME returns integer results
in 6-digit signed notation. In the binary format, TIME returns integer results in
16-bit, 2’s complement notation.

Converting Time Formats

HP 9000 Series 200/300 controllers use two commands to convert time formats:
TIME and TIMES. The TIME command converts a formatted {ime-of-day string
(hhimmss) into a numeric value of seconds since midnight, The TIME$ command
converts the number of seconds value inte a string representing the time-of -day
format.

Related Commands

SET TIME



TIME (cont)

xample: Setting/Heading Time Since Midnig

Exam le E le: Setting/Heading Time Si Midnight (TIME)
This program sets the HP 3245A internal clock to 06:56:40 A M. (25000 seconds
past midnight) and verifies that the clock is running by reading the time five

seconds after the clock is set (06:56:45).

10 tfile TIHWE

20 !

50 CLEAR 709 tClear HP 32454

40 QUTPUT 709Q;uRSTH iReset HP 3245

50  OuUTPUT 709;9"SCRATCHM iCtear HP 3Z245A memory

60 !

70  OUTPUT 709;%SET TIMEY; (6"3600.)+(56*%&£0)+40 106:56:40 A.¥.
ac WAIT 5 tWait five seconds

90 QUTPUT 709;BTIMEN tRead clock time

160 EHTER 749;:A tEnter time

110 PRINT YTIMES{A)} iConvert time and display
120 END
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Pulse Trigger Bus. Pulges the irigger bus (TBO or TBI) specified in the
DRIVETEBn TRG command when a TRG command is received by the HP 3245A,

TRG

None.

TRG Performs the Same Action as the HP-IB TRIGGER Command

TRG performs the same action in the HP 32454 as the HP-1B TRIGGER (Group
Execute Trigger) comumand. However, the TRIGGER command also triggers
other instruments on the HP-1B bus, while TRG triggers only the HP 3245A.

Helaied Commands

DRIVETBn
Example: Pulsing TBO Trigger Bus (TRG)

This program sets channel A to output a 5 V ac PP ramp waveform when the
TRG command is received. Since TRIGMODE ARMWEF is set, the waveform is
not output until a trigger is received from the source set by TRIGIN (trigger bus
TBG in this case). Since DRIVETBO TRG is set, the trigger is generated when TRG
is executed and pulses TB®, To generate the output waveform, run the program
and press the Continue key when the program pauses.

10 tfile TRG

290 !

30  CLEAR 799 ICtear HP 3245A

40  QUTPUT 709;"RSTH IReset RP 32454

50 OQUTPUT 709;YSCRATCHM tClear HP 32454 memory

&0 1

70 QUTPUT 709;%ysg Qw tUse channel A

80 OUTPUT 709;" TRIGMODE ARMWF" ISet MParmed® mode

0 OUTPUT 709;® DRIVETBO TRGH® iPulse TBO when TRG received
10¢  OUTPUT 7G9:" TRIGIN TBG® iTrigger source is TBQ

11¢ OUTPYT 7G69;" FREQ 700" IFrequency = 100 Hz

120 OUTPUT 709;"% APPLY RPY 5% 1gutput 5 V ac PP ramp wave
130 PAUSE IPause program

140 OUTPUT 709;" TRGY IPpuyise TBO trigger bus

150 END



Description

Syntax
Parameters
ch
freq mHz
Remarks

Example

Triggered Frequency Mode. Allows fast change of AC waveform frequency
(less than 140 wsec from a subroutine), Frequency change occurs on the high-to-
low transifion of the event specified by TRIGIN for the use channel.

TRIGFREQ ch, freq mH

USE Channel 0 sets channel A, 100 sets channel B
Frequency in millihertz {fractional part will be truncated).

Lising TRIGFREGQ Command

Using TRIGFREQ allows frequency changes to be made faster than with FREG,
but eliminates features such a query, display monitoring (MON STATE), autorang-
ing, parameter value checking and rounding, and autematic use channel. The
event set by TRIGIN must be inactive (high) before TRIGFREQ is executed.

To enter the riggered-frequency mode, the desired waveform function must be
selected with APPLY ACY/ACL APPLY RPY/RPE APPLY SQVY/SGE, or APPLY
WFV/WFL Next, TRIGFREQ must be executed with an initial frequency value,
Then, a second APPLY command (for the same function) or a FASTAMP com-
mand must be specified. (If the second APPLY command is APPLY WFV/WFI,
the array must NOT be respecified) When you are finished using the TRIGFREG
command, RESET is recommended to correct gueries (FRE€?), display monitor-
ing (MON STATE), autoranging, etc.

Related Commands

FASTAMP. FASTFREQ, FREQ
Exampte: Triggered Freguency Changes (TRIGFREQ)

This program sweeps amplitude, DC offset, and frequency for both channel A
and channe! B. Note that using TRIGFREQ mainfains precise phase relationship
between the two channel outputs since the frequencies on both channels are
changed simultaneously when TRIGIN is executed. if FREQ or FASTFREQ were
used, some phase shift would occur sine the frequencies would not be simul-
taneously updated. This program requires about 800 Lsec per iteration.

10 1 file TRIGFREG

20 ;

36 ASSIGN aSocurce TO 709

40 N_points=3000 tumber sweep points
50 CUTPUT @Source;“RSTY 1Reset HP 3243A

69 QUTPUT RSource;"SCRATCHM iclear HP 3245A memory
70 !

80 iDefine arrays, variables

0 !

100 OUTPUT @Source;"DIM FO(";N points;)® 1Freq array

116 CUTPUT ASource;"INTEGER AMPO(";N points;™M)® tCh A amplitude array
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120
130
140
150
160
170
180
196
200
210
zen
230
240
250
260
270
280
290
300
310
320
330
540
350
360
370
380
390
400
410
420
430
440
450
460
470
480

490

560
510
520
330
540
550
560
570
580
590
600
610
620
639
640
650

OUTPUT QSource;"INTEGER AMPI(Y;N points;" )"
OUTPUT BSource:"INTEGER OFFO(Y;N points;#;t
OUTPUT @Source;MINTEGER OQFFT1(";N points;" ¥

QUTRUT @Source;"INTEGER [, 4%
t

tCh B amplitude array
tCh A offset array
tCh B offset array
1bef INTEGER vars

tbefine ch A and B amplitude and DC offset arrays

{
GUTPUT BSource;¥SUB DEF ARRAYSH

OUTPUT @Source;" FOR I=1 T0 "N points
QUTPUT @Source;® FOCE}=1%100.¥
OUTPUT @Scurce;®
QUTRUT sScurce;™
OUIPUT aSocurce:®
OUTPUT dSource;™
DUTPUT aSource;* NEXT M
OUTPUT aSource;MSUBERD"

OUTPUT &Source;MCALL DEF ARRAYSH
£

AMP1(1)=888"
QFEG(Ly=0n

1Set channel A triggering/output

1

QUTPUT aSource;"UsE o¢

DUTPUT @Source;"TRIGIN HIGH®

QUTPUT aSource;"TRIGOUT EXTY

QUTPUT @Source;"FREG OV

OUTPUT &Source;"TRIGMODE ARMWEY

OUTPUT fScurce;™APPLY ALV ¥

!

15et chennel B triggering/output

!

QUTPUT ASource;™USE 100"

QUTPYT &Source;PTRIGIN EXTH

OUTPUT &Source;"FREQ G¥

CUTPUT a@Source;"TRIGMODE ARMUWEFY

BUTPUT @Source;"APPLY RPV 1

[

ISet initial values on channels A and B
1

QUTPUT ASource;"TRIGFREQ 0,F0CT)#
OUTPUT aSource:"TRIGFREG 100,F0(1)"
OUTPUT @Scurce;"FASTAMP O,AMPO(1y, 00
QUTPUT 8Source;"FASTAMP 10G,AMPI(1},00
!

AMPO(1)=BEB+BE8.*1/9;N_paints

hefine arrays

ICh A ampl
ICh B ampl
iIth A DC offset

GFE1(1)=&60.%1/%;N points ICh B DC offset

tEnd subroutine
tCall subroutine

IUse channet A

!Set TRIGIN HIGH
tEnable Trigger conn
tHold at zero phase
I$et armed mode
tApply sine wave

fUse ch A

'External trigger
tHold at zero phase
ISet armed mode
tapply ramp wave

Ich A init freq
lch B init freq
lch A ampt/ofiset
tch B ampt/offset

'Change ch A and B amplitude, D¢ offset, frequency

!
QUYPUT ASource ;" USE On

OUTPUT aSource;"SUB SWEEPA"™

CUTPUT @Source;® FOR I=1 TO ";N points

CUTPUT &Source;™ FASTAMP 0,AMPG(I), 0"
CUTPUT aSource;" FASTAMP 100, AMP1(1},0"
QUTPUY Q@Source;" TRIGFRER 0, FGCLE)Y

OUTPUT aSource;" TRIGFREQ 100, FG(I)"
CUTPUT @Source;" TRIGEN SGL®
QUTPUT @Source;¥ HNEXT I

QUTPUT @Source; "SUBENDY

tise channel A
ipefine freq array
1Sweep thru peints
iUpdate ch A ampi/off
'Update ch B ampli/off¥f
tech A trig freg mode
teh B trig freq mode
Change freguencies



460 !

670 IMeasure/display iteration time
680 1

690 T1=TIMEDATE

769 OUTPUT asoutrce; "SHEEPA"

719 T2=TIMEDATE

720 DISP (T2-T1)/N_points

730 STOP

740 END

A typical return (in psec) is;

a0¢

TRIGFREQ (cont)

IDigplay iterstion time

Commands
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Remarks
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Commancds
2-226

if DRIVETBN TRG is set. TRIGGER {Group Execute Trigger) triggers the
specified trigger bus once, then holds triggering.

TRIGGER 7
TRIGGER 709

& TRIGGER performs the same action as the HP 3243A TRG command.
However, the TRIGGER command also triggers other instruments on the HP-IB

bus, while TRG triggers only the HP 3245A

e If INBUF ON is set. TRIGGER executes immediately even if other commands
are in the input buffer waiting for processing.

e If subroutine execution is suspended by an HP 3245A PAUSE command,
TRIGGER resumes subroutine operation, but does not generate a trigger.
TRIGGER 7 1Send Group Execute Trigger (GET)

TRIGGER 709 ISend Group Execute Trigger (GET) to
ldevice at address 09



Description

Syntax

Parameters

source

Hemarks

Set/Read Trigger Input Source. TRIGIN selects the trigger source used to
generate triggers on the USE channel TRIGIN? returns the TRIGIN source for
the USE channel,

TRIGIN [source)

TRIGIN?

The source parameters follow., Power-on/reset source = HEGH, default source =
SGlLL.

source Definiticn

T80 Trigger Bus 0. Trigger using the signal on the
TBO trigger bus.

TB1 Trigger Bus 1. Trigger using the signal on the
TB1 trigger bus.

EXT Trigger Connector. Trigger using the input to
the front panel Trigger connector.

EXTRAR Inverse of EXT. Trigger using the inverse of
the input to the front papel Trigger connector.

LCW Low Signal - Software Control. uUsed with the
HI1GH parameter to internaliy trigger.

HIGH #igh Signal - Software Contrel. Used with the
LOW paremeter to internaliy trigger.

HOLD Same as HIGH parameter.

SGL Single Trigger. Assure a HIGH then change to
LOW and back te HIGH to internaliy trigger.

Selecting Trigger Source (TRIGIN)

TRIGIN source selects the trigger source used to generate triggers on the USE
channel. Front panel triggering is selected with TRIGIN EXT or EXTBAR; sof't-
ware friggering with TRIGIN HIGH, HOLD, LOW, or 8GL: and trigger bus trigger-
ing with TRIGIN TBG or TB1.

Front Panel Trigoering (TRIGIN EXT/EXTBAR)

External triggers can be input to the Channel A and Channel B Frigger (1/0)
ports on the front panel. When TRIGIN EXT or EXTBAR is set, the USE channel
is triggered with an external (user-supplied) trigger into the Channel A or

Commands
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TRIGIN/TRIGIN? (cont)
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Channel B Trigger (1/0) port on the front papel (the trigger input must be
TTL-compatible). With TRIGIN EXT, the USE channel is triggered by the Trigger
(I70) port, With TRIGIK EXTBAR, the USE channel is triggered by the inverse of
the Trigger (1/O) post.

Software Triggering (TRIGIN HIGH/HOLD/LOW/SGL)

You can internally (software) trigger the USE channel with TRIGIN HIGH, HOLD,
LOW, or 8GL. For example, TRIGIN HIGH or TRIGIN BOLD sets the USE chan-
nel input HIGH (+3Y). Triggering in this manner is equivalent to setting TRIGIN
EXT and inputting a +3V level to the USE channel Trigger (1/0) port, TRIGIN
LOW sefs the USE channel input LOW (0V). TRIGIN SGL first assures that the
use channel is set HIGH, thean sets the channel LOW and back to HIGH to single-
trigger the channel

Trigger Bus Triggering (TRIGIN TBo/BRIVETER)

TRIGIN TBO or TRIGIN TB1 sets trigger bus triggering on the specified USE
channel. TRIGIN TBO sets trigger bus TBO, while TRIGIN TB1 sets trigger bus
TBI as the bus to be used. The DRIVETBn command selects the source to drive
the specified trigger bus (TBO or TBI1). Use DRIVETBR? to read the source for
the specified trigger bus,

With trigger bus triggering (FRIGIN TBO or TRIGIN TB1 set), you can input an
external trigger into the TBO (1/0) or TBI (1/0) port on the HP 3245A vear panel
or you can use internal (software) triggering to trigger the specified USE channel.
To do this, BRIVETBn OFF must be set. This disables the software drivers as well
as any channel’s drive (with REFOUT or SYNCOUT) to that trigger bus so that
the TBO or TBI port can act as an input terminal. Then, you can input a
TTL-compatible signal into the TBO or TB!I port to trigger the specified USE
channel (channel A or B).

Alternatively, you can use DRIVETBr LOW, HIGH, SGL, or TRG to internally
drive the specified trigger bus. DRIVETBn LOW drives the specified trigger bus
LOW (0V), while DRIVETBn HIGH drives the specified trigger bus HIGH (+53V).
DRIVETBn SGL. pulses the specified trigger bus (LOW then HIGH).

With BRIVETSa TRG set, the specified trigger bus is pulsed (LOW then HIGH)
when the HP 3245A receives a TRG command or an HP-IB Group Execute
Trigger (GET) command. Refer to SYNCOUT or REFOUT commands for more
information on driving a trigger bus from a channel,

Query Command (TRIGINT)

The TRIGIN? command returns the current TRIGIN sonrce parameter sefting
(TBO, TBI, EXT, EXTBAR, LOW, HIGH, HOLD, or SGL) for the USE channel
{channel A or B).

Helated Commands

DRIVETBn, TRIGOUT, USE



Example

TRIGIN/TRIGIN? (cont)

Example: Using External Triggering (TRIGIN)

This program uses TRIGIN EXT to trigger the channel B output with the Syne
Out pulse from channel A. This caunses the waveform on channel B to be 180°
otit of phase with the channel A waveform. Channels A and B are configured to
output a | ¥V ac PP, 500 Hz sine waveform,

Since TRIGMODE ARMWF and TRIGIN EXT are sef on channel B, channel B will
not generate an output until an external {rigger is received on the channel
When the channel A cutput is positive, the Svnc Gut pulse is HIGH (+5V) and
when the channel A ocutput is negative. the Sync Our pulse is LOW.

Thus, channel B is triggered when the Sync Out pulse goes from HIGH to LOW
(at the 180° point of the channel A waveform). As a recult, the channel B
waveform is 180° out of phase with the channel A waveform. To ensure that
the 180° phase relationship is maintained and that both outputs remain at the
same frequency, the channels use the channel A frequency reference,

H tfile TRIGIN

20 1External connections - connect o BNC cable between SYNC OUT of
3G tchannel A and TRIGGER (1/0) of channel B.
40 t
50 CLEAR 709 ICtear ¥P 3245A
60 GUTPUT 709;uRsTY IReset HP 3245A
70 GUTPUT 709;"SCRATCH® fClear 4P 3245A memary
80 !
9Q OUTPUT 709;%USE @nv idse channel A
106G OoUTPUT TF09;" FREQ 500 VFrequency = 500 Hz
110 OUTPUT 709;" REFOUT EXTH 'Ref freq dest is Freg Ref conn
120  OUTPUT 709;" APPLY ACV 1¢ toutput ¥ V ac PP sine wave
130 QUTPUT 709:%USE 100v IUse channel 8
160 OUTPUT 709;" TRIGMGDE ARMWFY 1Set sync mode on ch B
150 QUTPUT 709;" TREIGIN EXTH 'Trigger conn is trigger source
160 GUTPUT 709; REFIN EXT" IFreg Ref conn is input source
170 QUYTPUT 709;% FREQ 500 10utput freq is 500 Hz
186 QUIPUT 709;% APPLY ALY 1® igutput 1 V ac PP sine wave
i9C  END
Commands
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Syntax

Parameters

mode

Remarks
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Set/Read Trigger Mode., TRIGMODE selects one of three AC triggering modes
for the USE channel. TRIGMODE? returnsg the current triggering mode on the
USE channel TRIGMODE has no effect on DC outputs.

TRIGMODE mode

TRIGMODE?

The mode parameters foliow. Power-on/reset mode = OFF.

mode Definition

OFF Disables ali triggering modes.
ARMUWF Selects the synchronized mode.
GATE Selects the gated waveform mode.
DUALER Selects the dual frequency mode.

Selecting Trigger Mode (TRIGMODE )

TRIGMODE mode selects one of three AC triggering modes for the USE channel.
TRIGMODE OFF disables all triggering modes: TRIGMODE ARMWF selects
synchronized (armed) mode; TRIGMODE GATE selects gated output mode; and
TRIGMODE DUALFR selects dual-frequency mode, The power-on mode is
TRIGMODE OFF,

Svynchronized Mode (TRIGMODE ARMWF)

TRIGMODE ARMWF allows AC waveforms from both channels fo be
synchronized. In this mode, the waveform begins outputting when a high-to-low
edge is received. This allows the synchronization of two waveforms. since when
a trigger from the source set by TRIGIN is simultaneously recetved on both chan-
nels, AC waveforms begin ocutputting synchronousty from both channels.
Synchronized mode is convenient for generating multiphase AC waveforms and
precise harmonics.

In synchronized mode, one channel is designated as a "master” and one or more
other channels are designated as "slaves”. Each channel (master or slave)
generates a reference frequency (1073741.824 Hz) based on its internal reference
oscillator,

In synchronized mode, each slave’s oseiliator locks on to the reference frequency
generated by the master, When the master and the slaves are triggered (all chan-
nels must be triggered simultanecusly), each channel beging outputting its
waveform at the selected frequency and phase angle, At power-on/reset, channel
B is slaved to channel A.



TRIGMODE/TRIGMODE? {cont)

When synchronized mode has been enabled, use an APPLY command o ser the
wavel'orm function (sine. ramp, square, or arbitrary) on each channel and its as-
signed frequency (FREQ) and phase angle (PANG) When the master and slaves
are simultaneously triggered by a trigger from the TRIGIN sovrce, each channel
beging outputting its defiped waveform, Note that all chanpels MUST be trig-

gered at the same time,

in synchronized mode, the APPLY commands, ARANGE ON, DCOFF, DUTY,
FREQ, IMP, PANG, RANGE. and TRIGMODE ARMWFEF reset the waveforms from
the master and the slaves to their starfing phase. Afier one of these commands is
executed, the waveform returns fo its assigned phase angle and waits for another
trigger before resuming, (Sending an ARANGE, IMP, or RAMNGE command to the
same range will not reset the waveforms to their starting phase)

Gated Mode (TRIGMODE GATE)

AC waveforms can be gated by using the TRIGMODE GATE command. Gated
mode is convenient for generating waveforms which must start and stop at
precisely the zero phase point. With gated mode, when the signal on the trigger
event selected by TRIGIN is LOW (0V), the channel generates the waveform
specified by APPLY. When the trigger signal goes HIGH (+5 V), the waveform
output continues until it reaches its zero phase point and then stops.

Zero phase is defined as the positive-going, zero-crossing point of a sine, ramp, or
square waveform (relative to the DC offset). For arbitrary waveforms, zero
degrees is deflined as the first of the 2048 points required to define the
waveform. At power-on, gated mode is disabled (TRIGMODE OFF) and the
waveform is continuously generated (no trigger is required),

Dual-Frequency Mode (TRIGMODE DUALFR)

With dual-frequency mode, an AC waveform (sine, ramp, squaie, or arbitrary)
can be modulated between two frequencies. An APPLY command sets the
waveform to one of the two assigned frequencies (FREQG command) based on the
logic level of the trigger event. You can use TRIGMODE DUALFR to enable
modulation of AC waveforms between two frequencies. This mode is con-
venient to generate precise frequency changes or to hold a waveform at a
specified frequency determined by the logic level of the selected trigger event.

The two waveform frequencies are set by the FREG /reg 1 [Jreq 2] command,
where freg 1 is the output frequency when the event selected by TRIGIN is
HIGH (+5V) and freq 2 is the output frequency when the trigger event is LOW
(0V). For sine, square. and arbitrary waveforms, both frequencies must be in the
range 0 to | MHz. For ramp waveforms, both frequencies must be in the range 0
to 100 kHz. At power-on, both frequencies are set to 000 Hz

NOTE

Executing APPLY commands, ARANGE ON, DCOFF, DUTY, FREQ, IMP, RANGE,
or TRIGMODE may canse the outpur waveform to momentarily change (o the other
of the two frequencies.
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TRIGMODE/TRIGMODE? {cont)

Examples
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Query Command (TRIGMODE?)

The TRIGMODE? command returng the current mode setting (OFF, ARMWF,
GATE, DUALFR) for the USE channel

Related Commands

APPLYs, FREQ, PANG, REFIN, REFOUT, TRIGIN, USE
Example: Generating Armed Wavefornm (TRGMDE 1)

This program shows how TRIGMODE ARMWF arms (but does not trigger) chan-
nel A. This prevents the waveform from being output until a trigger from

TRIGIN source is received. When the program executes, channel A is armed and
configured to generate a 100 kHz square wave @ 5 V ac PP and 2.5 VDC offset.

Since the channel was armed by TRIGMODE ABMWF, the waveform is not
generated until TRIGIN SGL is executed, even though APPLY SOV 5 is executed,
Note that the program is paused (line 120} to allow changes to the circuit or
device to receive the outpuf, as required. To generate the waveform, run the
program and then press the Continue Kev.

10 1file TRGMDE 1

20 !

3¢ CLEAR 709 ICtear HP 3245A

40 OUTPUT TO9;9RST™ IReset HP 32454

5§ CUTPUT 709;"SCRATCHY tClear HP 3245A memory

64 !

70 QUTPUT 709;"UsSE 0% idse channel A

80 QUTPUT 709;% TRIGMODE ARMWFM 1Set Marmed" mode

90 QUTPUT 709;" FREQ 100E3" 1Cutput freg is 100 kHz
1CG  QUTPUT 709;" DCOFF 2.5¢ 12.5 V¥OC offset

110 OUTPUT 709;" APPLY SQV 57 t0utput sgquare wave @ 5 V¥ ac PP
120 PAUSE tPause program

130 OUTPUT 709;" TRIGIN SGL™ 1Single trigger channel A
149  END

Example: Generating Gated Waveform (TRGMDE_ 2)

This program enables gated waveform mode on the channel A. When the exter-
nal input to the channel is LOW (0V), the channel outputs a 60 Hz sine wave @
L.5 V ac PP. When the external input is HIGH (+5V), the sine waveform con-
tinues to its 0 phase point and then stops.

10 1file TRGMDE 2

29 lExternal connections - conhect & power supply to the 3245A

30 ITRIGGER (I1/0) BNC {channel A). Vary supply between OV and +5V.
40 !

50 CLEAR 709 FClear HP 3245h4

60 CUTPUT 709;HRSTH tFReset HP 32454

70 OUTPUT 709;VSCRATCHY [Clear HP 32457 memory
8¢ !

Q0 OQUTPUT 709;“USE 0% lUse charnel A

100 OCUTPUT 709;" TRIGMODE GATE™® ISet gated waveform mode



TRIGMODE/TRIGMODE? (cont)

TRIGIN EXT*
FREG 60
APPLY ACY 1.5%

110 ouYpurT FO9n ITrigger conn is trig source
120 QUIRUT 709;%
1306 QUIPLT V09w

140 END

VFrequency = 60 Hz

I0utput sine wave @ 1.5 V ac PP

Exampie: Generating Dual-Frequency Waveform (TRGMDE_3)

This program shows how the output frequency can be changed based on the
level of the trigger signal. When the program executes, a subroutine is
downloaded which ovtputs a 100 Hz or | kHz sine wave @ | V ac PP, based on
the trigger signal level. Since the power-on value of TRIGIN is HIGH, the first
frequency listed in the FREQ command (100 Hz) is output. Then, when TRIGIN
LOW is executed. the second frequency in the FREQ command (1 kiz) is output.

NOTE

This program foops continwously from line 120 io line 160. To exit the loop and
stop the program, press the fronl panel Local key and reset the instriment from
the HP 32454 [ronf panel.

1% 1file TRGMDE 3

20 !

30 CLEAR 709 tClear HP 3245A

&0 OQUTPUT 7D9;"RSIv 1Reset HP 32454

50 OQUTPUT 709;"SCRATCHY tClear HP 3245A memory

60 !

70 OQUTRPUT 709;7SUB DUAL_FREQ® tBegin subroutine

80 OQUTPUT 709;% USE O fuse channel A

Q0 QUTPUT 709;¢ TRIGMODE DUALFR® tset dusl freguency mode
100 QUTPUT 709;% FREQ 100, 1E3" foutput 100 Hz or 1000 Hz
110 OUTPUT 709;" APPLY ACY 1v fOutput 1 V ac sine wave
120 OQUTPUT 709, WHILE 1w I{Begin continuous loop
130 QUTPUT 709;% TRIGIK HIGH® iSet freg to 100 Hz

140 QUTPUT 709;% WAIT v IMaintain 100 Hz for 1 sec
150 OQUTPUT 709;% TRIGIN LOW® iSet freg to 1 kHz

160 QUTPUT 709;% WAIT 1v tMaintain 1 kHz for 1 sec
170 QuUTPUT 709;% END WHILE® tend loop

180 OQUTPUT 709;"SUBENDY tend subroutine

190 QUTPUT 709;"RUN DUAL FREQY tExecute subroutine

200 END

Commands
2-233



Description

Syntax

Parameters

control

Remarks

Commands
2-234

Enable/Read Trigger Output. TRIGOUT enables or disables trigger cutputs from
the UBE channel Trigger connector when the channel is triggered with TRIGIN
HIGH, HOLD, LOW, or SGL. TRIGOUT? returns the current setting for the USE
channel Trigger connector.

TRIGOUT control
TRIGOUT?

The control parameters follow. Power-on/reset control = OFF,

control I Pescription
EXY Enables outputs from the Trigger connector.
OFF Disables outputs from the Trigger connector.

Hardware Input Triggers Disable Trigger Connector

Outputs from the Trigger connector are automatically disabled when TRIGIM
T80, TB1, EXT, or EXTBAR is selected, Similarly, if TRIGIN T80, TB1, EXT or
EXTBAR is selected and TRIGOUT EXT is then selected, TRIGIN HIGH is auto-
matically set.

Query Command {(TRIGOUT?)

The TRIGOUT? command returns the current setting of the USE channel Trigger
connector.

Related Commands

TRIGIN, USE



Example

Exampie: Triggering Channels Simuitaneocusly (REFIN_OUT)

TRIGOUT/TRIGOUT? (cont)

This program uses REFIN and REFOUT to lock channel B (stave) output to chan-
nel A {master) output. Both channels output a 5 ¥V ac PP ramp waveform. Since

the Trigger ports of the iwo channels are externally connected, a trigger on

channel A is aiso routed to channel B so that both channels are simuitaneousty
triggered.

Since REFOUT EXT and REFIN EXT are set, the reference frequency on channel
A is routed (internally) via the Freq Ref connecior on the rear panel (no external
connection is required). This prevents any drif't in relative freguency and ensures
that the two channel ocutputs are exactly at the same frequency. TRIGIN LOW
triggers both channels simultanecusly to begin synchronous outputs.

10
20
3

60

70

80

90

100
110
120
136
140
150
160
170
180
190
200
219
220
230
240
250

Tfile REFIN_QUT
!

tExternal conngctions - cennect & BNC cable beatween the
Trigger (1/0) ports of channels A and B.

i

CLEAR 709

OUTPUT 709;"RSTH

OUTPUT 709;"SCRATCH®

t

OUTRUT 709;M“USE O%

QUTPUT 7G9;" TRIGHMODE ARMWFY
QUTPUT 70G9;" TRIGOUT EXT*

QUTPUT 709;" REFOUT EXTH
OUTPUY T09;" FREG 5E3M
CUTPUY 709%9;%  APPLY RPV 5%

|
GUTPUT 709;7USE 100"
OUTPUT 709;" TRIGMODE ARMUWF®

QUTPUT 709;" TRIGIN EXTH
OUTPUT 709; REFIN EXT"®
OUTPUT 709;" FREQ 3E3"

OUTPUT 709;" APPLY RPV 5%
1
CUTPUT YO9;U“TRIGIN LOW"

END

'Clear HP 3Z245A
tReset HP 3245A
EClear HP 3245A memory

tyse channel A

18et synch mode on ch A
1Enable frigger out from ch A
Ifreq Ref conn is destination
loutput fregq is 5 kHz

10utput 5 V ac PP ramp wave

fUse channel B8
iSet synch mode on ch B

iftrigger conn is trigger source

IFreq Ref conn is input source
1Qutput freq is 5 kHz
1Qutput 5 ¥V ac PP ramp wWave

ITrigger both chs simuitanecusly
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Set/Head Use Channel USE selects the channel (A or B) to receive subseguent
commands. USE? returns the current USE channel

USE ¢k

USE?

Selects the channel (A or B) to receive subsequent commands. USE 0 or USE
CHANA selects channel A, USE 100 or USE CHANB selects channel B
Power-on/reset ch = channel A (USE 0)

USE Within Subroutines

When a subroutine is executed, its USE ¢/ is initially set to the same channel as

previously defined in the main program. The subroutine may then define a dif-
ferent USE ch. If USE is executed within a CALL subroutine, the ¢/ designation
in the subroutine is retained when the subroutine finishes execution.

If USE ic executed within a RUN subroutine, the HP 3245A uses that USE ch
designation ONLY in the subroutine. After the subroutine finishes execution, the
assignment reverts back to the value assigned before the subroutine was run.

Front Panel vs. HP-IB USE Channels

Commands originating from the front panel or HP-IB may or may not have the
same USE channel If a USE channel is assigned from the front panel, all sub-
sequent commands entered from the front panel (or from HP-1B) wili be direc-
ted to that channel. If a different USE channel is assigned over HP-1B alt sub-
sequent commands sent over HP-IB will be directed 1o that channel,

Query Command (USE?)

The USE? command returns the current USE channel (channel A or B), USE?
returns "0 if channel A is the USE channel or returns "100" if channel B is the
USE channel.

Related Commands

CALL, RUN
Example: Selecting Channel B as USE Channel

At power-on, channel A is selected as the USE channel. This program line sets
channel B as the USE channel, Note that USE CHANBE could also be used.

10 QUTPUT 709;"USE 100% lUse channel B



Description

Syntax

Parameters
variable
expression

array _naime
[efement]

Remarks

Read Variable/Array. Returns the value of the specified variable, expression, or
array.

veriable

VREAD expression
array name [element]

Variable read.
Any valid number or numeric expression (enclosed in parentheses).

Array name/element read.

Reading Yariable/Array Value Using VREAD

Use YREAD varighle to read the value of a variable For example, VREAD A
reads the value of variable A. Use YREAD array__wname [(clemenn)} to read the

value of an array or a specified element, When ¢/ement is not specified, VREAD
returns the values of all elements in the array.

When eloment is specified, VREAD returns the value of the specified element.
For example, DIM YOUT{3) defines a 4-element array. VREAD YOUT{2Z) returns
the value of element #2, while YREAD would return the value of each of the
elements in VOUT.

Turn Memory Mode OFF Before Using YREAD

VREAD transfers variable or array values from memory to the output buffer.
Always turn memory mode OFF (MEM OFF) before executing VREAD.
Otherwise, YREAD attempis to write data into memory and an error occurs
Memory mode is automatically turned off' as required for variables, but not for

arrays.

Data Destination

If MEM is used, the value returned by YREAD is stored in the specified variable
or array. When YREAD is executed from the controller, the response is sent to
the output buffer in the default ASCII format.

HP-IB Data Format

The HP 3245A returns numeric results in either ASCIH or binary format (see the
OFORMAT command). In the default ASCH format, VREAD returns REAL vari-
ables in 8-digit scientific notation and INTEGER variables in 6-digit format.
(Array elements are separated by carriage return and line feed.) In binary format,
VREAD returns REAL variables in JEEE-754 04-bit format and INTEGER vari-
ables in 16-bit format.
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VREAD {(cont)

Examples
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Related Commands

DISP. DSP, FETCH
Example: Reading Array Values Using MEM/VYREAD

This program defines array A as a J-element INTEGER array and stores the HP
32454 HP-IB address and duty cycle in the First two elements of the array {(ele-
ment 3 remains at §). Then, VREAD A reads the datu stored in array A, Since A
15 an array and since memory mode s NOT automatically turned of £ for arravs,
MEM OFF (line {00) must be used to prevent an error when VREAD 15 executed.

10 DIM A(D:?)

20 CLEAR 709

30 GUTPUT 709;%RSTH

40 QUIPUT 709;9SCRATCHY
50

60 OUTPUT 709;"INTEGER A(Z)"
70 QUTPUT 70P;MMEM AM

89 QUTPUT 709;"ADDRESS?®
99 OUTPUT 709 upuiYIN
106 OUTPUT 709;"MEM OFF"
110 OUTPUT 70%;"VREAD"
120 ENTER 709;A(*)

130 PRIKT A(*)

140 END

IClear HP 3Z24%A
{Rezset HP 32454
1Clear HP 3Z245A memocry

iDefine A as INTEGER array
tStore data in array A
tQuery HP 3245A address
tauery duty cycle

FTurn memory mode off
{kead array A values
tEnter valoues

ibisplay vatues

For a factory-configured instrument, a typical return is:

g 50 0
Exampie: Reading Array Values Using FILL/VREAD
This program uses YREAD to read array VOUT which contains four stored read-
ings to be output. This example is similar to the previous program, except that
FILL is used to fill the array.,

16 DIM Rdgs(G:3) IDimension controller array

20 QUTPUT 709;"DIM VOUT(3)"

30 QUTPUT 709:MFILL vauT -5,0,5,19%
40 QUTPUT 709;"VREAD VOUTH

50  ENTER 709: Rdgs(*)

&0 PRINT Rdgs{¥)

70 END

A typical return is:

iDimension array VOUT
lEnter array values

IRead array element values
lEnter results

ibisplay results



Description
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seconds

Remarks

Example

Wait The HP 3245A waits the specified number of seconds before continuing.

WAIT seconds

Specifies the time (in seconds) that the HP 3245A pauses. Valid range = §
seconds through 21,474,830 seconds (about 248 days). Power-on/reset seconds =
0.

WAIT Time Resolution

Resolution for the WAIT command is 10us for values <30 msec and 10 msec
for values >30 msec,

WAIT Within RUN Subroutine

If WAIT is specified within a RUN subroutine, the wait occurs within the sub-
routine only.

Related Commands

WAITFOR

Example: Using the WAIT Command

This program statement pauses the HP 32454 for 2 msec.

100 CQUTPUT 709;“WAIT 2E-3" 1Pause for 2 msec.
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Wait for Event. Causes the HP 3245A to wait until a trigger edge is received
from the specitied source.

WAITFOR source, edge

The source parameters follow.

spurce ! pefinition

Wait for edge on backplane trigger bus 0.
Wait for edge on backplane trigger bus 1.

TBO
781

The edge parameters follow,

edye I Definition

Wait for high-te-lew edge.
Wait for low-to-high edge.

HL
LH

Related Commands

WAIT
Example: Wait For Edge

This program statement causes the HP 3245A to wait for a falling (HL) edge on
trigger bus THO.

10 OUTPUT 709;YWAITFOR TBO,HL® tWait for HL edge on TBO
Example: Wait For Pulse

This program line causes the HP 3745A to wait for a high-to-low-to-high pulse
on trigger bus TBL

10 QUTPUT 709;"WAITFCOR ¥BI,HL;WAITFOR TB1,LH"



Description

Syntax

Parameters

expression

FRemarks

Example

White-End While Loop. Defines a loop within a subroutine which is repeated as
long as the numeric expression is TRUE.

WHILE expression

program segment

END WHILE

A numeric expression that is evaluated as TRUE if nonzero, or FALSE if
evaluated as zero,

WHILE..END WHILE Valid Only in Subroulines

WHILE may be used only within HF 3245A subroutines and the subroutine must
be called (CALL commarid) or run (RUN command) to execute the commands.

Using the WHILE..END WHILE Command

The WHILE..EMD WHILE operation depends on the result of a test performed at
the start of the loop. H the test is TRUE (not equal to zero), the program seg-
ment between the WHILE and ERND WHILE statements is executed and a branch
is made back to the WHILE statement. If the test is FALSE (equal to zero),
program execution continues with the first statement after the END WHILE
statement,

Helated Commands

FOR. . NEXT, IF. . END IF, SUB, 5UBENI
Example: Using a WHILE...END WHILE Loop (WHILE)

This program uses subroutine PWRTWO with a WHILE loop to display the
powers of 2 less than 1600 (1. 2, ... 512) on the front panel display.

10 1file WHILE

20 i

30  CLEAR 709

40 GUTPUT 709;"RsTH

50 QUTPUT T709;“SCRATCH"

60 !

74 OUTPUT 709;%SUB FWRTHO® 1Befine subroutine PHRTWO
86 QUTPUT 709;n =11 11 =1

90  OUTPUT 709;" WHILE I <= 1060" IContinue until 2%Q >= 1000
100 OUTPUT 709;" pigp v IDisplay value of I

110 QUTPUT 709;% T=(2%] )0 lAssign next value to 1}

120 QUTPUT TO9;v WAIT 1w tWait 1 second

130 QUTPUT 709;" END WHILE® 1End when 2*%1 >= 1000

140 QUTPUT 749:% DISP 'Done'® iDisplay message when done
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WHILE..END WHILE (cont)

150 OQUTEUT 709 YSUBEND" 1End subroutine
160 GUTRUT 70G;BCALL PWRTWOH FCall subroutine PWRTHO
170 END
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