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Module Addressing

Before sending a plug-in module command, you must specify an address to designate which module
will receive the command and, if applicable, which relay or channel will respond to the command. The
address is of the form esnn, where e is the mainframe or extender number (0 = mainframe, 1 -7 =
extenders), 5 is the slot number (0 - 9), and nn is the relay or channel number.

Commands That Address a Slot (es00)

Commands such as CTYPE and CRESET apply to a module as a whole and do not reference a
particular relay or channel. Commands of this type contain a sfor# or slot__list parameter in their
syntax statement. When using this type of command, you specify only the e and s digits and set the
nn digits to 00. For commands using a slot# parameter you can specify only one slot per command.
For example, to direct the CTYPE command to the module in mainframe slot 100, send:

QUTPUT 709; “CTYPE 0100

For convenience, when using a slot in the mainframe, you can omit the ¢ digit. For example, the
following program statement also directs the CTYPE command to the module in mainframe slot 100:

QUTPUT 709; “CTYPE 100"

For commands using a sfot__list parameter, you can specify a single slot (es00), multiple slots
(es00,es00, ... ), sequential slots (es00-es00), groups of sequential slots (es00-es00, esO00-esO), or any
combination of slots and groups. For example, to direct the CRESET command to the plug-in
modules in slots 100, 300, 400, 500, and 700 of the mainframe, and slot 800 of extender 1, send:

QUTPUT 709; “CRESET 100,300-500,700,1800"

Commands That Address a Relay or Channel (esnn)

Commands such as CLOSE and OPEN apply to individual relays or channels on a plug-in module.
Commands of this type contain a relay#, reiay__list, ch#, ch__list, or connector# parameter in their
syntax statement. When using one of these commands, you specify the complete four digit address
(you can omit the first digit when addressing a module in the mainframe). Refer to the appropriate
phig-in module manual for a particular module’s relay or channel numbers,

For commands using a relgy# or ch# parameter, you can specify only one relay or channel per
command. For example, to query the state of channel 12 on the module in mainframe slot 200, send:

QUTPUT 70%; “CLOSE? 212"

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Module Addressing (cont)

For commands using a relay__list or ch__list parameter, you can specify singles (esnn), multiples
(esnn, esnn, ...), sequentials (esnn-esnn), groups of sequentials (esnn-esnn, esnn-esnn), or any
combination of these. For example, to close channels 2 through 5 on the module in mainframe slot
100 and channels 1 and 3 on the module in mainframe slot 200, send:

OUTPUT 708; "CLOSE 102-105,201,203"

Commands Requiring a Predefined Address

Commands that are specifically for the HP 34520 Multimeter or the HP 34522 Digital 1/0 Module do
not specify an address in their command statements. These commands do not have any kind of slot,
relay, channel, or connector parameter in their command syntax. Before sending a command to one of
these modules, send the USE command to designate which module (use device) will receive commands.
After designating a use device, all subsequent digital 1/0 or multimeter commands are sent to that
slot. The use device is remembered by the mainframe and remains active until another USE command
is executed or power is cycled.

Whenever power is applied to the mainframe, it searches its slots and the extender slots for installed
multimeter modules. If it finds only one muitimeter module, it designates that module as the use
device, If it finds more than one multimeter module, it designates the one in the lowest numbered slot
as the use device. If no multimeter module is found at power-on, the mainframe does not designate a
use device. The power-on use device remains in effect until you change it by executing the USE
command.

You can use the optional control panel to specify a different use device than that specified by the
controller {over the HP-IB). If you do this, commands sent from the optional control panel go to the
device that was specified from the control panel and commands sent from the controller go to the
device specified by the controller. This is useful when an operator is interactively controlling one of
the use devices from the control panel.

Designating a Multimeter Module

When designating a multimeter module as the use device, you specify the e and s digits and set the nn
digits to 00. A multimeter module occupies two slots and is always addressed using the lowest of the
two slot numbers. For example, to designate the multimeter in slots 800 and 900 of the mainframe,
send:

CUTPUT 709, “"USE 800~

Designating a Digital 1/O Module

When designating a digital 1/0 module as the use device, you specify the e and s digits and specify
one of four ports with the nn digits (nn = 00, 10, 20, or 30). For example, to select port 10 on the
digital I/0 module in slot 700 of the mainframe, send:

QUTPUT 708; "USE 710"
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Syntax Rules

e Command keywords may be entered in upper or lower case.

# Parameters may be entered in upper case, lower case, or as a numeric variable for some
commands. Numeric parameters may be in either integer, floating-point, or exponential format.
Numbers in floating-point format are rounded to the nearest integer if the command requires an
integer.

» Command keywords and parameters must be separated by either a space or a comma. Extra
comimas or spaces are ignored.

® Command parameters enclosed in square brackets (e.g., [slof__lisf] ) are optional and may be
omitted when executing the command. Parameters which are not enclosed in square brackets are
required parameters and must be specified each time (e.g., relay__list).

® The carriage return (¢r), line feed ({f), semicolon (;), or EOI sent concurrent with the last
character indicate the end of message (command termination) to the HP 3235, The “‘Enter” key
signals the end of a command entered from the control panel keyboard.

e To regain control of the HP-IB bus and the system controller immediately after sending a
command, suppress the c¢r, [f, or both when sending a command. For HP Series 200/300
computers, use the following format to regain use of your controller:

QUTPUT 709: "TEST;'";

In the above program line, the first semicolon indicates the end of the command to the HP 3235
and the second semicolon suppresses the carriage return and line feed.

When using other controllers, use a formatted 170 statement to suppress the line feed or carriage
return/line feed. For example, the HP Series 80 controllers use the following format to suppress
the cr If*

QUTPUT 709 USING "# K", “TEST;”

In the above program line, the # image specifier suppresses the ¢r [f. The K image specifier
suppresses trailing or Ieading spaces and outputs the command in free-field format. The semicolon
following the TEST command indicates the end of the command to the HP 3235 and must be
present when you suppress the cr [f.

e Multiple commands separated by semicolons (;} may be used in one command statement. For
cxample:

OQUTPUT 709; "CLOSE 202;0PEN 202"
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Mainframe Commands

HP Common BEEP
Instrument DISp
Capabilities DISp?
CLR DSP
DISP DSP?
DSP ECHO
ERR? KEYS
ERRSTR? MON
ID? PONSRQ
IDN? READY?
LCL SRQ
LOCAL Monitoring
LOCK MON
RESET
REV? Variable Storage/
RMT Qutput
RQS DISP
ROS? DSP
RST FETCH
SER? MIEM
SET VREAD
251‘; User-Defined
STB o Key Commands
TE S;l“ DEFKEY
bl

TRG DEFKEY?
Data Formats/ gd;;;ory Usage
Buffering COMPRESS
BLOCKOUT DELSUB
CLROUT MEM
END MEMAVAIL?
INBUF PURGE
KEYS
OFORMAT SCRATCH
QUTBUF Math Commands/

. Operators
Error Reporting -
ERR? _
ERRSTR?
Contrel Panel /
Operation A\
ADDR? ABS
4

AND
ATN
BINAND
BINCMP
BINECR
BINIOR
BIT

COS
DIiM
DIV
EXOR
EXP
FIL.L
FILLBIN
INTEGER
LET
LGT
LOG
MGD
NOT

OR
REAL
ROTATE
SHIFT
SIN
SIZE?
SQR

Limit Testing
LIMIT

Help System
HELP

Subroutines
ABORT
CALL
COMPRESS
CONT
DELSUB
END IF

END WHILE
FOR.. NEXT
I¥...THEN

LiST
PAUSE
PAUSED?
RETURN
RUN
STEP
SUB
SUBEND
WHILE

State Storage
PURGE
RSTATE
SET

SET?
SSTATE

Self-Test
DTEST
DTST
FTEST
FTST
FTEST
SYS
FTST
SYS
TEST
TST

Addressing
USE
USE?

Trigger Bus
AUTOTB
BPOUT
DRIVEBPn
DRIVEETBn
DRIVEEXT
DRIVETBn
TBDRIVE
TBn?
TRIGBUF

Timing/
Synchronization
SERIAL
SETTLE

SET TIME
TIME

WAIT
WAITFOR

Timer Commands
DISABLE INTR
ENARBLE INTR
PULSE

READ COUNT
SET CLKSRC
SET COUNT
SET OUTPUT
SQWAVE

Backplane
Commands
CRESET
CTYPE?
CTYPE
EXTEND?
1D?
RESET
RST

Interrupt/Error
Handling

DISABLE ERROR
DISABLE INTR
DISABLE INTR SYS
ENABLE ERROR
ENABLE INTR
ENABLE INTR SYS
INTR?

OFF

ON

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Switching
Modules
ALLOW
CLOSE
CLOSE?
CONNECT
DISCONN
MON
OPEN
PROHIBIT
PROHIBIT?
SELECT
TRIGBUF

Power Fail/
Fixture Commands
FIXTURE?
PFCLOSE
PFCLOSE?
PFOPEN
PFSAME

Multimeter
ACAL
ACBAND
ACBAND?
ARANGE
ARANGE?

Commands by Functional Group {cont)

Plug-In Module Commands

AUXERR?
AZERO
AZERO?
CAL
CALEN?
CALNUM?
CALSTR
CALSTR?
DELAY
DELAY?
DIAG
FIXEDZ
FIXEDZ?
FSOURCE
FSOURCE?
FUNC
FUNC?
LFREQ
LFREQ?
LINE?
NPLC
NPLC?
NRDGS
NRDGS?
OCOMP
OCOMP?

RANGE
RANGE?
READ
TBUFF
TBUFF?
TERM
TERM?
TIMER
TIMER?
TRIG
TRIG?

USE
VMCMPLT
VMCMPLT?

Digital 1/0
CLEAR EVENT

CLEAR BEVENTERR

CLGSE

CLOSE?

DISABLE ERROR
DISABLE EVENT

DISABLE EVENTERR

DISABLE INTR

EDGE
ENABLE ERROK
ENABLE EVENT

WCTL
WRITE
WRITEBLK

ENABLE EVENTERR XFERMODE

ENABLE INTR
HSDONE?
HSTIME
HSTYPE
LSENSE
OPEN
PULLUP
RBIT
READ
READBLK
RFLG
RLEVENT
RSEVENT
RSEVERR
SELECT
SRTRIG
TBDRIVE
USE

WBIT

XFERWIDTH

Breadboard
ALLOW
BBREAD
BBWRITE
CLOSE
CLOSE?
QPEN
PROHIBIT
PROHIBIT?
TRIGBUF

Scanning
CHCLOSED
MEAS
PSCAN
SADV
SCAN
STRIG
VERIFY
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Power-On/Reset States

item State
ACBAND Slow mode
ARANGE ON
AUTOTB ON
AZERO ON
BEEP ON
BLOCKOUT ON
CHCLOSED Or¥
DELAY Automatic
DISP ON
DRIVEBPn OFF
DRIVEETBn OFF
DRIVEEXT OFF
DRIVETBn QFF
DSP ON
EDGE LH
END OFF
FIXEDZ OFF
FSGURCE ACY
FUNC DCV
HP-IB Address Not Changed
HSTIME 2E-6
HSTYPE NONE
INBUF OFF
KEYS OFF
LFREQ Multimeter Switch
Setting
LOCK OFF
6

Jtem

LSENSE
NPLC
NRDGS
OCOMP
OFORMAT
OUTBUF
PONSRQ

PULLUP
RANGE
SADV
SERIAL

SET CLKSRC
SET COUNT
SET OUTPUT
SET TIME
SRTRIG
STRIG
TBUFF
TERM
TIMER

TRIG
VMCMPLT
XFERMODE
XFERWIDTH

State

HIGH

10 Power Line Cycles
AUTO

OFF

ASCII

OFF

Most recent value
stored in continuous
memory

ENABLE (totem-pole)
AUTO

AUTO (or SCAN)
ON

INT

65535

OFF

0.0

INT

AUTO {or SCAN)
OFF

FRONT

1 second

AUTO

OFF

LIVE

Four 8-bit poris
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Command Summary

In the following command summary, command keywords are shown in upper case print and
parameter names are in italics. Optional parameters are enclosed in square brackets ( [ ] ). Unless
otherwise noted, the default values for optional parameters are shown in bold print.

ABORT

Halts execution of any RUN subroutine and returas controf to
the system contreller or control panel,

ABS (argument)
Returns the absolute value of the specified argument.

argamepd: Number or numeric expression.

ACAL {hwpel

Performs autocalibration {autocal) routines on the HP 34520
Multimeter in the current USE slot.

frpe: ALL (1), AC {2), OHMS (3.

ACBAND [frequeacy)

Selects the slow or fast AC measurement mode for the HP
34520 Multimeter in the current USE slot.

frequency: < 430 = slow mode, = 400 = fast mode.

ACBAND?

Returns **100°* if the HP 34520 Multimeter’s slow AC
measurement mode (ACBAND command) is selected or
“1E + 6" if the fast AC measurement mode is selected.

ADDR?
Returns the HP-IB address of the HP 3235, Valid addressss are
0 through 39. Factory Setting = 09.

ALLOW [combination,] relay__list
Qar

ALLOW alL

Aliows closures of prohibited relays, channels, or bits.

combination: ANYOF, TWOOF, ALLOF.
refgy st List of relay, channel, or bit numbers ('esnn'’).
ALL: Execute ALLOW ALL to cancel all prohibited closures.

argament AN argament

Returns a “0° or **1”’ based upon the logical AND of the
specified argumenis.

argireni: Number or numeric expression.

ARANGE {controf}

Enables or disables the autorange function on the HP 34520
Multimeter in the current USE slot.

confrof; OFF (C), ON (1).
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ABORT ¢ AUXERR?

ARANGE?

Returns “OFF" if the HP 34520 Multimeter’s autorange
function is disabled (ARANGE OFF) or “ON”’ if the autorange
function is enabled {ARANGE ON),

ATN (arguments

Returns the value of the angle (in radians) which has a tangent
equal to the argument.

argament; Number or numeric expression.

AUTOTEB mode

Enables or disables automatic trigger bus connections between
the mainframe and extenders.

mode:r OFF, ON.

AUXERR?

Returns the weighted sum of all bits set in the HP 34520
Multimeter’s auxiliary error register and clears the bits.

Decimal Bit
Value Number Description
1 0 isolation Error.
2 1 Siave processor
self-test failure,
4 2 Isplation self-test
faiiure.
8 3 Integrator convergence
arror.
16 4 Front-end zero-
measurement error.
32 g Current source, gain
selection input divider
failure.
54 6 Amps self-test failure.
128 7 AC amplifier's DC
offset tesi failure.
256 8 AC fiatness check.
512 9 QOhms precharge failure
during autocal.
1024 10 Backpiane interface
check failure.
2048 11 _Outguard ROM
1 Checksurs,
4096 12 Ouiguard reset failure.
gig2 13 Trigger bus and hard-
ware trigger failure.
16384 14 Calibration RAM failure.
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AZERC « CLOSE

AZEROQ [contro

Enables or disables the autozere function on the HP 34520
Multimeter in the current USE siof,

conirol: OFF (0), ON (1), ONCE (2},

AZERO?

Returns “OFF”’ if the HP 34520 Multimeter’s autozero function
is disabled (AZERQ QFI/ONCE) or *“ON” if the autozero
function is enabled {AZERG ON).

BBREAD slots registeré

Returns the decimal qquivaicni of the specified register on the
HP 34523 Breadboard Module.

sfor#: Slot number (“es00°),
register#: Register number between 0 and 31,

BBWRITE stosf, registert, vatue
Writes a decimal value to the specified register on the HP 34521
Breadboard Module.

slor#s Slot number (7es007),
registery> Register number between 0 and 31.

vafie: Two's complement integer in the range -32768 to -+ 32767.

BEE?P [model
Controls the HP 3215’5 beeper.

mode; OFF, ON, ONCE,

BINAND (argument, argument)
Returns the value of the bit-by-bit logical AND of the specified
arguments.

argameni; Number or numeric expression in the range 32768
1o 432767,

BINCMP (argumentd)

Returns the binary complement of the specified argument.

argimeni; Number or numeric expression in the range -32768
to + 32767,

BINEOR (argument, argument)
Returns the value of the bit-by-bit logical Exclusive-OR of the
specified arguments,

argament: Number or aumeric expression in the range -32768
o -+ 32767,

BINIOR (argvment, argament)

Returns the value of the bit-by-bit logical Inclusive-OR of the
specified arguments.

argament: Number or numeric expression in the range -32768
to +32767.

BIT (argument, bit__position)
Returns a “*0"" or “*1”" representing the logic value of the
specified bit of the argument.

argement; Number or numeric expression in the range -32768
to +32767.
bit_position: Bit position in the range O {Isb) to 15 (msb).

BLOCKQOUT mode

Enables or disables the binary output mode,
mode: OFF, ON.

BPOUT sos | framed

Designates which backplane trigger bus signal, in the specified
frame, sources a signal into the switching network for that
frame.

bus; A 07 specifies backplane trigger bus 0 and ““1”° specifies
backplane trigger bus §.
framed: Specifies mainframe (¢ = default) or extenders (1 - 7).

CAL

Service-related command for the HP 34520 Muklimeier. Refer to
the HP 3233 Service Manual for details.

CALEN?

Servige-related command for the HP 34520 Multimeter. Refer to
the HP 3235 Service Manual for details.

CALL sub__name

Executes the named subroutine and waits for completion before
executing other commands.

sub__nmame; Mainframe subroutine name,

CAILNUM?
Returns “°-9999'",

CALSTR

Service-related command for the HP 34520 Multimeter. Refer to
the HP 3235 Service Manual for details,

CALSTR?
Service-related command for the HP 34520 Muitimeter. Refer to
the HP 3235 Service Manual for details.

CAT

Returns a catalog list of all user-defined arrays, variables,
subroutines, and stored states.

CHCLOSED porr
Specifies the source for the champel closed signal used with
scanning. The specified source outputs a high-to-low pulse when
the relays have closed and settled during a MEAS, PSCAN,
SCAN, or VERIFY command.

pgort: EXT, TBO, TB1, OFF.

CLEAR EVENT nw#
Clears a single stored event bit on the HP 34522 Digital 1/0
Module in the current USE slot.

bir#: Event bit number in the range 0 to 7.

CLEAR EVENTERR si#

Clears event error detection on a single event bit on the HP
34522 Digital 1/0 Module in the current USE slot.

Bitg: Tvent bit number in the range 0 to 7.
CELOSE retar. tisr
Switching Modules: closes the specified relays or channels.

HP 34522 Digital 1/0: clears the specified bits (logic ““0'").

refay.fiser List of relay, channel, or bit numbers (“‘esnn’’).
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CLOSE? refay#

Switching Modules: returns the state of the specified relay or
channel. 0 = Open, I = Closed.

HP 34522 Digital 1/0; returns the state of the specified bit.
0 = Set, | = Cleared.

relay#: Single relay, channel, or bit number (“esnn’}).

CLR

Device clear,

CLROUT
Clears the data in the HP-IB ouiput buffer,

COMPRESS sub__name

Removes the text of the specified subroutine from mainframe
memory. This saves space in mainframe memory but eliminates
the abiiity to fist or step the subroutine.

sud__pame: Mainframe subroutine name.

CONNECT [ONLY,] connector?, conaector®
or

CONNECT [ONLY,] oi#, ABr

HP 34506 Coaxial Matrix Module: connects the specified row to
the specified column,

32-Channel Multiplexer Modules: closes the required relays to
make connection between the specified channel and analog bus.

ONLY: Ensures thaf all refays on the module are open before
making the connection.

connectord: Row or column number on the Coaxial Matrix,
chi: Single channe! number (“‘essn’’),

ARz Analog bus 0, 1, 2 or 3. Can also specify & backplane
relay number (“es9n”),

CONT

Continues execution of a paused or stepped subroutine executed
with the RUN command.

COS (argumenty

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

argument: Number or numeric expression in the range
+2.98156824429204 E + 8,

CRESET sfor_tisr

Places the plug-in modules in the specified slots to their reset
states.

sfor st List of slot numbers (“es00).

CTYPE stor#
See the CTYPE? Command.

CTYPE? dous

Returns an abbreviated model number of the plug-in module in
the specified slot. Abbreviation: CTYPE.

CLOSE? o DIM

Data
Returned Description

0 No moduie installed in siot,

1 HP 34501 Armature Reiay Mux.

2 HP 34502 Reed Relay Mux.

3 HP 34503 GP Relay Mux.

4 HP 34504 Coaxial Mux.

5 HP 34505 RF Mux.

8 HP 34506 Coaxial Matrix.

7 HP 34507 Mercury Relay Mux.
20 HP 34520 Multimeter Module.
22 HP 34522 Digital /G Module.

48-83 HP 34523 Breadboarc Module.
99 HP 34560 System Expansion Card.

stor#: Slot pumber (“esC0™’},

DEFKEY #ker, string

or

DEFKEY DEFAULT

Assigns a user-defined string to the specified number, shifted
letter, or shifted punctuation key for use from the control panel.
All user-defined key definitions are stored in confinuous
memory.

Aeyr Any control panel number key (0-9), shifted letter key (A~
Z), or shifted punctuation key (2, <, >,.efc.).

sfring: String to be assigned to key, Number keys may be
redefined up to 80 characters and shifted lefter/punctuation keys
may be redefined up to 10 characters,

DEFAULT: Returns all shifted letter and punctuation keys to
their original HP definition. This parameter has no effect on the
aumber keys.

DEFKEY? fer

Returns the contents of a user-defined key.

key: Any control panel number key (0-9), shifted letter key (A-
Z), or shifted punctuation key (7, <, >,:,etc.).

DELAY dmel

Specifies the time interval inserted before a measurement on the
HP 34520 Multimeter in the current USE slot.

time: G 1o 2300 seconds. Default = automatically determined by
function, range, resolution, and AC bandwidth.

DELAY?

Returns the present delay time, in seconds, for the HP 34520
Multimeter in the current USE siof.

DELSUB sut.__name

Deletes the specified subroutine from mainframe memory.

sub___name: Mainframe subroutine name.

DIAG

Service-related command for the HP 34520 Multimeter. Refer to
the HP 3235 Service Manual for details.

DIM srray_mame(max._index)] arcay__namelmax. index),.. .

Reserves mainframe memory space to store real arrays.

array__npame: Mainframe array name.
max._fndex: Maximum index of the array (range = 0 through
32767).
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DISABLE ERROR = EDGE

DISABLE ERROR

Disables the plug-in module in the current USE slot from
generating an HP 3235 error state when a plug-in module error
oceurs,

DISABLE EVENT sir#

Disables event detection on a single event bit on the HP 34522
Digital [/O Moduie in the current USKE slot.

bir#: BEvent bit number in the range 0 to 7.

DISABLE EVENTERR s

Disables event error detection on a single event bit on the HP
34522 Digital 1/O Module in the current USE slot.

bit#: Event bit numbey in the range 0 10 7.

DISABLE INTR [TIMER#]

Disables internal (mainframe) interrupts from the piug-in module
in the current USE slot or from the specified timer channel.

TIMERg: Specifies timer channel 0 (TIMERO} or timer channel
| (TIMERI).

DISABLE INTR SYS

Disables interrupts from the plug-in modules.

BISCONN connectort, connectors
or

DISCONN ot# ,ABn

HP 34506 Coaxial Matrix Module: disconnecis the specified row
from the specified column.

32-Channel Multiplexer Modules: opens all relays required to
disconnect the specified channel from the analog bus.

copmector#: Row or column number on the Coaxial Matrix.
cl# Single channel number (“*esnn’™),

ABn: Analog bus G, 1, 2 or 3. Can also specify a backplane
relay number (**es9n’’),

DISP mode

or
DISP 1MSG,] Lwessage]
Enables or disables the controi panel display. This command can

also display a string, the contents of a variable, a number, or a
numeric expression, Abbreviation: DSP.

moder ON, OFF.

MSG: Indicates to the HP 3235 that & message is to be
displayed.

message: Quoted string of characters to be displayed.

DISP?

Returns a quoted string containing the contents of the ¢ontrol
panel display. Abbreviation: DSP?,

wamerator DY desominator
Returns the integer portion of a division.

numerator; Number or numeric expressior,

denominator: Number or numeric expression NOT equal to zero.

DRIVEBPy source | Lrames)

Selects the source to drive the trigger bus in the specified
mainframe or extender with AUTOTB OFF.

e Specifies trigger bus 0 or wigger bus 1.

source; OFF, ETBO0, ETB1, EXTIN, TIMERO, TIMERI, LOW,
HIGH.

frameds Specifies the mainframe (0 = default) or an extender
-7

DRIVEETRy source | framed

Specifies the frame and source in that frame to drive the
extender trigger bus between frames with AUTOTE OFF.

#n: Specifies trigger bus 0 or trigger bus 1,

seurce: OFF, BP, ETBO, ETBI, EXTIN, TIMERO, TIMERI,
LOW, HIGH,

framed: Specifies the mainframe (0 = default) or an extender
(-7,

DRIVEEXT source

Selects the source to drive the External Trigger Qut BNC
connector on the mainframe.

source; OFF, TBO, TB1, EXTIN, TIMERO, TIMER!, LOW,
HIGH.

DREIVET By sonrce

Selects the source (other than a plug-in module) to drive the
specified trigger bus in all frames from the mainframe with
AUTOTB ON.

n: Specifies trigger bus 0 or trigger bus 1.
seurce; OFF, EXTIN, TIMERO, TIMERI, LOW, HIGH, TRG.

BSP mode

or
DSP IMSG,] Linessage]
See the BISP Command.

DsP?
See the DISP? Command,

DTEST (shor_tin
Performs a *‘data test”” on the plug-in modules in the specified
slots. Abbreviation: DTST.

sfor _fiser List of slot numbers (“es00’*). Default = all slots.

DTST Lstor_ 50
See the DTESY Command.

ECHO siring

Tests communication between the HP 3235 and the systemn
controtier,

string: Quoted string of characters,

EDGE fsitt, transition
Specifies which edge {rising or falling} is detected for event
interrupts on the HP 34522 Digital 170 Module in the current
USE slot,

bigs Event bit number in the range 0 to 7.
fransftfop: LH (rising edge), HL (falling edge).

10
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ENABLE ERROR

Enables the plug-in module in the current USE slot to generate
an HP 3235 error state.

ENABLE EVENT pir¢

Enables & single event bit for event detection on the HP 34522
Bigital 170 Module in the current USE slot.

bit#: Event bit number in the range G to 7.

ENABLE EVENTERR sir#

Enables event error detection on a single event bit on the HP
343522 Digital /0 Module in the current USE siot.

bit#: Event bit number in the range 0 to 7.

ENABLE INTR [TIMER#]

Enables internal (mainframe) interrupts from the plug-in module
in the current USE slot or from the specified timer channel.

TIMER#: Specifies timer channel ¢ {(TIMERO) or timer channel
1 (TIMERIL}.

ENABLE INTR 5YS

Enables the HP 3235 to acknowledge interrupts from the plug-in
modules.

END controf
Enables or disables the HP-1B End or fdentify (EOL) function.

controf; OFF, ON, ALWAYS,

END IF
Last statement of an IF...THEN loop.

END WHILE
Last statement of a WHILE loop,

ERR?
Returns the error code of the most recent error, deletes that
error code from the error register, and clears the error bit in the
status register when all errors are read.

ERRSTR?

Returns the error code and string of the most recent error,
deletes that error from the error register, and clears the error bit
in: the status register when all errors are read.

argament EXCR argament

Returns a ‘0" or **1”* based upon the logical Exclusive-OR of
the specified arguments.

argument; Number or numeric expression.

EXP (argumend
Raises base @ {2.718281828) to the power of the argument,

argumens: Number or numeric expression,

EXTEND?
Returns seven intagers indicating the frame addresses of any
extenders connected to the mainframe. Each of the seven
integers is either a 7’0" or a specific extender number (1 - 7).

ENABLE ERROR  FSOURCE?

varinble
FYETCH expression
string
Returns the value of the specified variables, expressions, or
displays a quoted string.

varizble: Mainframe variable name,

expression; Number or numeric expression (enclosed in
parentheses).

string: Quoted ASCII string to be displayed on control panel,

FYLL array__name, lst

Places the specified values into a previously dimensioned
mainframe array.

array__name: Mainframe array name.
st: Any Hst of numbers, channels, relays, slots, etc.

FILEBEIN array _name, block _datz

Places the specified binary values into a previously dimensioned
mainframe array.

areap..._name: Mainframe array name.
block__dartar A block in {EEE-728 Block A format.

FIXEDZ [conirof}
Enables or disables the fixed input resistance function for DC
voltage measurements on the HP 34520 Multimeter in the
current USE slot.

controf: OFF (0), ON ().

FIXEDZ?
Returns “*OFF” if the HP 34520 Multimeter's fixed resistance
function is disabled {(FIXEDZ OFF) or ““ON"" if the fixed
resistance function is enabled (FIXEDZ ON).

FIXTURE?

Returns the status of the mainframe quick interconnect fixture.
¢ = Open, 1 = Closed.

FOR counter = initial__value TO Hinal _vafue |STEP step._..size}
program scgment

NEXT counter

Defines a loop which is repeated until a loop counter passes a
specified value within an HP 3233 subroutine.

cognfer: Variable name which acts as the loop counter.

fmitinl __vafme: Number or numeric expression which is the
beginning value of the loop counter.

Haal __valuwe: Number or numeric expression which is the ending
value of the loop counter.

step... size; Number or numeric expression which specifies the
amount the loop counter is incremented for each pass through
the loop. Negative values decrement the loop counter.

FSOURCE psourcel

Configures the HP 34520 Multimeter to accept either AC
voltage, AC+ DC voltage, AC current, or AC+DC current as
the input signal for frequency or pericd measurements,

source: ACY (2, ACDCY (3), ACI (7), ACDCI (8},
FSOURCE?

Returns a string representing the present frequency source on the
HP 34520 Multimeter in the current USE slot (see FSOURCE).

11
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FTEST = LCL

FTEST [stor_tisA

Performs a fixtured self-test on a group of plug-in modules or
the entire HP 3235 system. Abbreviation: FIST,

stof st List of slot numbers (*es00”’). Default = all siots.

FTEST SYS [t

Performs a fixtured self-test of the system. Abbreviation: FISY
8YS.

fesr: 0, 1

FTST [sor__tise
See the ¥TEST Command.

FTST SYS [resr]
See the FTEST 85YS Command.

FUNC {function | max__input §,%.__resolution] } ]
Selects measurement type (AC volts, DC current, etc.), range,

and resclution for the HP 34320 Multimeter in the current USE
slot.

function: DLV {1}, ACV (2), ACDCV (3), OHM (4}, OHMF
{5), DCI {6), ACI (7), ACDCI (8), FREQ (8}, PER (10).
max__input:

For Voltage: AUTO or 0 - 300,

For AC Current: AUTOQ or 0 - 1.

For DC Current: AUTG or 0 - 1.5,

For Ohms: AUTO or 0 - 3E9.

%__resolution: percentage of max.  Inpaf (default set by the
NPLC command}.

FUNC?

Returns a string representing the preseat function of the HP
34520 Multimeter in the current USE slot (see FUNC).

| HELP }
FTOPIC |
HELP { rope |
{ command |
| parameter ]
Help Function.

HELP: Responds with: HELP is available for the following
topics: SWITCHING, DMM, DIGIO, SYSTEM, HPIB, SUBS,
and MATH".

TOPIC: Same response as HELP HELP.

fopic: Lists all commands related to & specific topic.
command: Type HELP command for help on a specific
command.

parameter: Type HELP parameter for help on a specific
parameter.

HSDONE?
Returns a number indicating the siatus of the preseat HP 34522
Digital E/O output handshake type. 0 = handshake in progress,
1 = handshake complete.

HSTIME seconds

Sets the handshake delay time for the HP 34522 Digital 1/0
Module in the current USE slot.

secomdsy Handshake time in the range 2E-6 to 13E-3 seconds.

12

HSTYPE mode

Selects the handshake type used for data transfers on the HP
34522 Digital I/Q Moduie in the current USE slot,

mode: NONE, FULLI, FULLZ, FULL3, PARTIAL, STROBE.
1D? psfor#

Returns “‘HP3235” or the plug-in module number and name:
00000 Empty Slot”
34501 Armature Relay Multipltexer”
“34502 Reed Relay Multiplexer”
“34503 General Purpose Relay”
34504 Switched-Shield Coaxial Multiplexer”
34505 RF Multipiexer”
"34506 Switched-Shield Coaxial Matrix”
34507 Mercury-Wetted Multiplexer”
34520 Multimeter”
*34522 Digital /O"
34523 Breadboard”
“34560 Expansion Gard”

sfosgs Slot number {“es007"). Default = entire system,

IDN?

Returns the manufacturer’s name (HEWLETT PACKARD), the
model pumber (3235), the serial number {always 0}, and the
firmware revision date {of the form: “yyww"’).

IF expression THEN

program segment
[ELSE]
[program segment]

END IF

Provides conditional branching within an FIP 3235 subroutine.

expression: Number or numeric expression.

INBUFT mode
Enables or disables the HP 3235 input buffer.

mode: OFF, ON.

INTEGER name |(nax_index)] Lname [(max__index)], ...]

Reserves mainframe memory space to store integer variabies or
arrays.

#ame: Mainframe variable or array name,
max__indes: Maximum index of the array (range = 0 through
32767).

INTR?

Returns the address of the most recent slot {’es(0°’) to interrupt
and be serviced. I no interrupt has been serviced since power-on
or a reset, *‘~1'" is returned.

KEYS mode

Enables the HP 3235 to send messages, entered from the control
panel, to the system controller.

mode: ON, OFF.

iCL
See the LOCAL Command.
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[EET] variable = expression
Assign values to numeric variables. The keyword LET is
optional.

varigble: Mainframe variable name.
expression: Number or numeric expression.

LFREQ brauel

Temporarily changes the HP 34520 Multimeter's A/D converter
line frequency reference. When power is cycled or when the
multimeter is reset, the reference frequency returns to that
selected by the line frequency selector switch on the multimeter.

vafue: 50, 60 (Hz).
LFREQ?

Returns the value of the line reference frequency (30 or
“60°" Hz) being used by the HP 34520 Multimeter's A/D
converter,

LGTY (argument

Returns the logarithm (base 10) of the argument.
argument: Number or numeric expression greater than zero.

YAMIT test__salue, lower _lmit, upper. linit
Tests a single value (number or variable) or an array to
determine if the value is between the specified lower and upper
lirmnits.

test__valwer Value to be tested against lower and upper limits.
fower__limit: Lower limit number, numeric expression, or array.

wpper. _limpt: Upper limit number, numeric expression, or array.

LINE?
Returns the setting of the line frequency swiich (50 or “60°")
on the HP 34520 Multimeter in the current USE slot.

LIST swb.__name

Lists the specified subroutine to the system controiler or control
panet display.

sl _pame: Mainframe subroutine name.

LOCAL

Returns the HP 3235 to the local mode and enables the control
panel Local key. Abbreviation: L.LCL.

LOCK mode
Enables or disables the HP 3235 conirol panel keyboard,

mode: OFF, ON.

LOG (argument)

Returns the natural logarithm (base e) of the specified argument.

argrmment; Number or numeric expression greater than zero.

LSENSE line, sense

Specifies the logic sense, positive or negative true, for the data
lines and handshake iines (CTL and FLG} on the HP 34522
Digital I/0 Module,

fime: DATA, CTL, FLG.
sepses HIGH, LOW.

LET » NOT

[AB#,]
MEAS [function, ’ FAST,! clr__fisr
[# 7,) [FRONT. | [ g el _fis
Scans a channel list using the HP 34520 Multimeter in the
current UJSE slot for the measurement.

fanction: DCY, ACV, ACDCV, DCI, ACI, ACDCI, OHM,
OHMF, FREQ, PER.

ABn: Analog bus 0, 1, 2, or 3. Default = ABO.

FRONT: Use front terminals of HP 34520 Mukltimeter.

FAST: Closes all backplane relays required to make connection
to the specified analog bus before the scan starts (useful only for
HP 34502, 34507).

cfi. fise List of channels (*‘esnn®’).

OFF
MEM rariable
array_ same | (start__index) }
Specifies a variable or array to store data from commands which

return numeric resulfs, This command cannot store ASCIH
(string) results.

OFF: Returns the memory output mode to normal operation
(results go to output buffer).

variable: Mainframe variable name.

arrgy__mame: Mainframe array name.

starf__ipdex: Starting location of the array {range = 0 through
32767, Default = 0).

MEMAVAIL?

Returns the size {in bytes) of the largest veolatile and continuous
memory blocks available within HP 3235 memory.

gamerator MIOD denominator

Returns the remainder portion of a divisien.

numersfor; Nuimber or numeric expression.
degomiuaror; Number or numeric expression NOT equal to zero,

HPIB
ch#
MON ALL

STATE, slot¥

STATE ALL

OFF
Displays (on the control panel) command keywords entered over
the HP-IB, results from a scan, or the state of one or all plug-in
modules.

BPIB: Displays command keywards, with parameters, as the HP
3235 receives them from the system controller and executes
them.

o Single channel number (“‘esnn’”).

ALL: Displays multimeter readings from each channel during a
MEAS or YERIFY scanning sequence.

STATE, sfo#: Displays the state of the plug-in module in the
specified sfot (“‘esan’”).

STATE ALL: Displays the state of the most recent plug-in
module to be modified by a command.

OFF: Disables the monitor mode,

NOT areument

Returns a ‘0”7 or “1”" based upon the logical complement of the
specified argument.

grgament: Number or numeric expression.

13
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NPLC « PROHIBIT?

NPLC {power fine cycles)

Designates the minimum integration time for the HP 34520
Multimeter’s A/D converter.

power__fine  cvoles: O - 0.0005, 0.003, 0.1, 1, 10, 100.
NPLC?

Returns the present number of power Iine cycles (PLCs) of
integration time used by the HP 34520 Multimeter’s A/D
converter (see NPLC).

NRDGS [cownt [evend] |

Specifies the number of readings per trigger and the event
(sample event) which initiates each reading on the HP 34520
Multimeter in the current USE slot.

comnt: ¥ - 32767,
event: AUTG (D, EXT {2), TIMER {6), TBC {7), TBI (8},
EXTBAR (9).

NRDGS?

Returns iwo values indicating the number of readings per trigger
and the sample event for the HP 34520 Multimeter in the
current USE slot {see NRDGS).

OCOMP [controfi

Enables or disables the offset compensated ohms function for
the HP 34320 Multimeter in the current USE slot.

ecantred; OFF (0}, ON (3).

GCOMP?

Returns ““OFF if the HP 34520 Multimeter’s offset
compensation function is disabled (DCOMP OFF) or “ON”' if
the offset compensation function is enabled (QCOMP ON).

OFF evenr

Prevents the action of & service subroutine when an enabled
event interrupt occurs or when the count on the specified timer
channel reaches zero.

everf: INTR, TIMERQ, TIMERI.

OFORMAT rormar

Designates the output format (ASCII or Binary) for HP 3235
commands that generate data.

formatr: ASCH, BINARY.

ON event CALL subr_name

Executes the named subroutine when an enabled event interrupt
occurs or when the count on the specified timer channel reaches
ZETO,

event: INTR, TIMERO, TIMERI.
sub.. mame: Mainframe subroutine pame.

OQPEN refay__list

Switching Modules: opens the specified relays or channels.
HP 34322 Digital 170! sets the specified bits (logic **17).

refay Jsee List of relay, channel, or bit numbers (*‘esnn’™),

argument QR argument

Returns & ‘0" or “*1”" based upon the logical OR of the
specified arguments.

argument; Number or pumeric expression.

OUTBUF mode
Enables or disables the HP 3233 output buffer. Qutput buffer

capacity is 2048 bytes.
mode; OFF, ON.

PAUSE

Pauses the most recent subroutine executed with the RUN
command.

PAUSED?

Returns ““#”’ if the current subroutine is paused or ‘0" if the
subroutine is running (or finished running). Only subroutines
execitted with the RUN command can be paused.

PYCLOSE relay.__tist

Closes the specified relays when power fails. Valid for: HP
34501 Armature Relay Mux.

refay__fise: List of relay or channel numbers (*‘esnn’’).

PYCLOSE? refay#
Returns one of three numbers indicating the programmed power
fail state. Valid for: HP 34501 Armature Relay Mux, HP 34504
Coaxial Mux, HP 34506 Coaxial Matrix.

0 = Relay Open (PFOPEN comimand),
1 = Relay Closed (PFCLOSE command},
2 = Relay Same (PFSAME command).

relap#: Single relay or channel number (“esnn’’).

PFOYEN refay__list

Opens the specified relays or channels when power fails. Valid
for: HP 34301 Armature Relay Mux, HP 34504 Coaxial Mux,
HP 34506 Coaxial Matrix.

refay fisf: List of relay or channel numbers (*‘esnn’’).

PYSAME refay__tist

Leaves the designated relays or channels in the same state when
power fails. Valid for: HP 34501 Armature Relay Mux, HP
34504 Coaxial Mux, HP 34506 Cosxial Mairix,

relgy. dise: List of relay or channel numbers (*‘esnn™).

PONSHGQ mode

Enables or disables assertion of the HP-IB SRQ line at
power-on,

mode; ON, OFF. Default = most recent value stored in
continuwous memory, Factory setting = OFF,

PROHIBET [combination,] refay.__list

Prevents closures of the specified plug-in module relavs,
channels, or bits.

combination: ANYOF, TWOOF, ALLOF,
refgy._ list: List of relay, channel, or bit numbers (“esnn’’}.

PROHIBIT?

Returns a list of all prohibited relays and relay combinations
{see PROHIBIT command).
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PSCAN [ABn, [ABr,} FAST,) o list
Connects channel pairs to the specified analog buses for
measurement by an external instrument.

ABnr Analog buses 0, 1, 2, or 3. Default = no analog bus
connection.

FAST: Closes all backplane relays required to make connection
to the specified analog bus before the scan starts (useful only for
HP 34502 and HP 34507).

ofy. Jiser List of channel numbers (**esan’’).

PULLYUP wode

Configures the HP 34522 Digital 1/0 Module {current USE port)
for either totem-pole or open-collecter output ports.

mode: ENABLE (totem-pole), DISABILE (open-collector).

PULSE TIMERgm, widihy
Qutputs a low-to-high pulse from the specified timer channel.

TIMER®#: Specifies timer channel 0 {TIMERD} or timer channel
1 (TIMER1),

widlth: 0,625E-6 - 0,081918 seconds or t - 65535 clock pulses
(one clock pulse = 1.25 uS).

PURGE name

Deletes the specified stored state (S8TATE command)} from HP
3235 memory,

name: Mainframe stored state name.

RANGE Lmax_input [,%__resolution] |

Selects measurement range or the autorange mode for the HP
34520 Multimeter in the current USE slot.

may _fnput:

For Voltage: AUTO or ¢ - 300.
For AC Current: AUTC 0 0 - 1.
For DC Current: AUTG or 0 - 1.5,
For Ohms: AUTO or 0 - 3E9.

%o resolufion: percentage of max.. fopar (default set by the
NPLC command).

RANGE?
Returns the present measurement range for the HP 34520
Muitimeter in the current USE slot. 1If AUTO (autorange) is
selected, *°-177 is returned.

RBIT 7

Returns the logic value (7’0" or “*1"’} of a single bit on the HP
34522 Digital 170 Module in the current USE slot.

bit#e Numbered 0-7 for 8-bit ports, 0-15 for 16-bit ports, and
0-31 for 32-bit ports.

READ (multimeter)

Transfers each reading made using a hardware trigger from the
HP 34520 Multimeter to the HP-IB output buffer or to a
memory location.

READ ddigital 1/0)
Reads a single word from the HP 34522 Digital [/0 port
selected by the USE command.

PSCAN « ROTATE

READBLK arrap__pame [leagti

Reads a series (a block) of words from the HP 34522 Digital
I/0 Module in current USE slot and stores them inio a
mainframe integer array.

array__pame: Mainframe array name.
Jeagrh; Number of words to be read from port. Defanlt = entire
array,

READ COUNT TIMER»

Reads the current counter value on the specitied timer channel.

TIMER#: Specifies timer channel 0 (TIMERQ) or timer channel
1 (TIMERI).

READY?
Returns ‘17" when the HP 3235 is ready to execute a new
command, Most useful with INBUF ON.

REAL pame [(max_inden)) {,name {(max__index), ... |

Reserves mainframe memory space to store real variables or
arrays.

name; Mainframe variable or array name.
max__index; Maximum index of the array (range = 0 through
32767).

RESET isfor__disa
Resets the entire HP 3235 system or places the specified plug-in
modules in their reset states. Abbreviation: RST.

stor. st List of slot numbers (“es00’"). Default = entire
system.

RETURN

Returns program execution from a subroutine to the program
line following the CALL statement. For subroutines executed
with the RUN command, this command terminates execution of
the subroutine.

REV?
Returns the HP 3235 firmware revision date code in the form
“yyww'?, where *fyy’" is the year minus 1960, and “‘ww’’ is the
week of the vear.

RFLG

Returns the logic state of the FLG (flag input) handshake line
on the HP 34322 Digital 170 port specified in the USE
command. This command is useful only with HSTYPE NONE.

RLEVENT
Returns the decimal equivalent of the ““live’” bit pattern of the
eight event bits on the HP 343522 Digital 1/0 Module.

RMT

Executes a soft local lockout which disables the control panel
Local key while in remote.

ROTATE argument, bit. displacement

Returns an integer obtained by rotating the argument a specified
number of positions with bit wraparound.

argument: Number or numeric expression in the range -32768

to +32767.

bit__displacement; Specifics the number of positions the bits are
ratated. Positive values rotate the argument toward the LSB and
negative values rotate the argument toward the MSB.
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RQS » SET COUNT

ROQS unmask_ vatue .

Sets bits in the RQS mask register to determine which conditions
assert the SRQ line and status hit.

unmask__valiue:
Bit Decimal
Mumber Value Description
0 1 Data Availabie.
1 2 Not Used.
2 4 User Service Reguest.
3 8 Local.
4 18 Ready.
5 32 Error.
6 64 SRQ Sent.
7-8 — Not Used.
g 512 Backplane Event
Interrupt.
10 1024 Device-Under-Test Limit
Failure.
11 2048 Fixture Open.
12 4096 Interrupt on TIMER 0.
13 8192 Interrupt on TIMER 1.
1415 e Not Used.
R(S8?

Returns the numeric sum of all conditions which are enabled for
SRQ interrupts by the RQS command.

RSEVENT
Performs a non-destructive read of the event bits on the HP

34522 Digital 170 Module and returns the decimal eguivalent of
the bits which have detected events.

RSEVERR

Performs a non-destructive read of the event error register on
the HP 34522 Digital 17O Module and returns the decimal
equivalent of the bits in the register,

RST slor__tisn)
See the RESET Command.

RSTATE pame [ slof_Usti
Recalis the state of the HP 3235 or the specified plug-in modules
as set by the SSTATE (store state) command.

namre: Mainframe stored state name.
sfot __fist: List of slot numbers (7’es00”). Default = store entire
instrument state.

RUN swb_name

Executes the named subroutine in paraliel with other commands.

sub__name: Mainframe subroutine name.

SADY lewarcel

Specifies the scan advance signal for scanning using MEAS,
PSCAN, SCAN, and YERIFY.

source: AUTO or SCAN, EXTIN, TB0, TBi, HOLD, 5GL.
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SCAN [ABn,| [FAST,) ch..fist

Connects & channel list to the specified analog bus for
measurement by an external instrument.

AB#: Analog buses 0, 1, 2, or 3. Default = no analog bus
connection.

FAST: Closes all backplane relays required to make connection
to the specified analog bus before the scan starts (useful only for
HP 34502 and HP 34507).

. Aiser List of channel numbers (“esnn’’).

SCRATCH [CONT]

Deletes {scratches) all user-defined arrays, variables, subroutines,
and stored states from HP 3235 volatile and continuous
MEmory,

CONT: If CONT is used, the contents of continuous memory
are deleted. If not used, only the contents of velatile memory
are deleted.

SELECT en_tist

Switching Modules: opens all channels in the associated bank,
waits for the relays to settle, and then closes the specified
channels.

HP 34522 Digital 1I/0: sets {*“1"°) all bits on the current USE
port and then clears (’07") the specified bits.

¢y Mise: List of channel numbers {(*‘esnn’’).

SER?
Returns *‘CO00AG0000™

SERIAL mode

Enables or disables serial command execution.
mode: ON, OFF.

SET block. data

Instructs the HP 3235 to accept a block of binary data, from the
system controlier, specifying the HP 3235%s internal hardware
setup state (use SET? to load state into controlier).

block _dafa: Block of data in IEEE-728 Block A format.

SET?
Dumps the complete insirument state, in IEEE-728 Block A
format, to the system controller (use SET to restore the state).

SET CLESRC TIMER#, source

Sets the clock source for the specified fimer channel.

TIMER#: Specifies timer channel 0 (TIMERD) or timer channel
1 {TIMER1).
source: INT, BP, ETBO, ETBI, EXTIN,

SET COUNT TIMER», ralue

Sets the counter value for the specified timer channel, The count
is decremented from the specified value when clock pulses are
received. The first clock pulse that occurs after the counter
reaches { reloads the counter with the given value.

TIMER#: Specifies timer channel 0 (TIMERO) or timer channel
1 (TIMER1).
vafne: O - 65535,
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SET OUTPUT TIMERa, mode

Enables or disables outputs from the specified timer channel.
Disabled timer channel outputs go to OV.

TIMER#g: Specifies timer channet ¢ (YIMERQ) or timer channel
1 (TIMER1}.
mode: ON, OFF,

SET TIME seconds

Sets the HP 3235 internal clock in number of seconds since
midnight. The time is stored in volatile memory and is lost when
power is removed.

seconds: Seconds since midnight in the range 0 through 86399.9
(resoiution = 0.01 seconds).

SETTLE

Ensures that all relays or channels have settled from a previous
command before processing another command. Useful only with
SERIAL OFF.

SHIFT (arpament, bit__displacement)

Returns an integer obtained by shifting the argument a specified
number of positions without bit wraparound.

argment: Number or numeric expression in the range -32768

to +32767.

bit. displacement: Specifies the number of positions the bits are
shifted. Positive values shift the argwment toward the LSB and
negative values shift the argument toward the MSE.

8IN rgamenty
Returns the sine of the angle (in radiaas) represented by the
argument.

argument: Number or numeric expression in the range
+ 2.98156826 E +8.

SIZE? array__name
Returns the number of elements in the specified array.

arrap__name: Mainframe array name.

SQR (argument)

Returns the square root of the specified argument.

argament; Number or numeric expression greater than or equal
to zero.

SQWAVE 1TIMER», period
Outputs a continnous square wave from the specified timer
channei.

TIMERs: Specifies timer channe! 0 {TIMERO) or timer chaanel
1 (TIMERE).

peripd: 2.5E-6 - 0.16384124 seconds or 2 - 131070 clock pulses
{one ciock puise = 1.25 u8). Clock pulses are rounded up fo the
next even number.

SRO
Sets bit 6 in the HP 32355 status register and sets the HP-IB
SRQ Hne true.

SRTRIG source

Specifies the second rank trigger source for buffered output
transfers on the HP 34522 Digital IY0O Module.

soarce; INT, EXT, EXTBAR, TB0, TB1, EVENT, LOW,
HIGH.

SET OUTPUT = STRIG

SSTATE nmame [ stor__tist] [,CONTI

Stores the hardware state of the entire HP 3235 system or the
plug-in modules in the specified slots. The state may be stored in
volatife or comtinuous memory.

rame: Mainframe stored state name,

sfot _fst: 1ist of slot numbers (*‘es00°").

CONT: If the CONT parameter is used, the state is stored in
continuous memory. If not used, the state is stored in volatile
memory.

STA?

Returns the system status word which is the weighted sum of all
bits set in the status register.

it Degimal
Number Value Description
G 1 Data Availabie.
1 2 Not Used.
2 4 User Service Request.
3 8 iocal.
4 16 Ready.
5 32 Error.
6 64 SRQ Sent.
7.8 — Not Used.
g 512 Backplane Event
Interrupt.
10 1024 Device-Under-Test Limit
Fatlure.
11 2048 Fixture Open.
12 4096 Interrupt on TIMER 0.
13 8192 Interrupt on TIMER 1,
14-15 — Not Used.
STB?

Returns the system status byte which is the weighted sum of the
lower eight bits in the status register.

Bit Becimal
Number Value Description
Q 1 Data Available,
1 2 Not Used.
2 4 Uiser Service Request.
3 8 Locatl,
4 16 Ready.
5 32 Error.
6 64 SRQ Sent.
7 — Not Used.

STEP sub__namej

Steps through the specified subroutine, line by line, to verify its
operation.

sudr _pamer Mainframe subroutine name. Default = most recent
subroutine to be stepped or paused.

STRIG [soorcel

Specifies the scan trigger signal for scanning with MEAS,
PSCAN, SCAN, and VERIFY.

soarce: AUTO or SCAN, EXTIN, TBO, TBi, HOLD, SGL.

17
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SUB » VMCMPLT?

SUB swb__name

Instructs the HP 3235 to store all subsequent commands, until
the SUBEND command, in the named subroutine.

SUBEND

Identifies where the subroutine ends and also terminaies the
subroutine entry. All commands between SUB and SUBEND
become part of the subroutine.

TRDRIVE T8rp, source

Specifies the source to drive one of the mainframe or extender
trigger buses from the HP 34522 Digital 1/0 Module.

TBar Specifies wrigger bus 0 (TBO) or trigger bus 1 (TBI).
seurce: OFF, SRTRIG, SRACK, EXT, EXTBAR, EVENT,
LOW, HIGH.

TB#? {framed]
Returns the logic level (707 or ““1"'} of the backplane trigger
bus in the specified frame.

n Specifies trigger bus 0 or trigger bus 1.

frame#: Specifies the mainframe (0 = default) or an extender
(F- 7

TBUFF [controft

Enables or disables hardware trigger buffering on the HP 34520

Multimeter in the current USE slot.

control: OFF (8), ON (1)

TBUFF?

Returns ““OFF” if the HP 34520 Multimeter’s trigger buffering
function is disabled (TBUFF OFF) or “*ON"" if the trigger
buffering function is enabled (TBU¥FF ON).

TFTERM [sourcel

Selects the input source {or non-scanning measurements using
the HP 34520 Multimeter in the current USE slot.

sources OPEN (9), FRONT (D), ABG (90), ABL (91), AB2 (92),
AR3 (93),

TERM?
Returns a string representing the selected multimeter input
terminals (see TERM).

TEST Istor fist)

Performs an unfixtured self-test on a group of plug-in modules,

Abbreviation: T8T,
sloe . fise: List of slot numbers (“es007). Default = all slots.

TIME

Returns the current HP 3235 clock reading in number seconds
singe midnighi.

TEMER sime

[Defines the timer interval for the TIMER event in the NRDGS
command on the HP 34320 Multimeter. The time interval is
inserted between successive measurements.

fimer 690E-6 to 2100 seconds (in 1 a8 intervals), Default = 1
{second).

18

TIMER?

Returns the present timer interval, in seconds, for the NRDGS
timer event on the HP 34520 Multimeter in the current USE
slot.

TRG

Pulses the backplane trigger bus (high-to-low) specified in the
DRIVETBs TRG command.

TRIG [evens

Specifies the sample event which initiates a measurement using
the HP 34520 Multimeter in the current USE slot.

event: AUTO (1), EXT (2), SGL (3), HOLD (4), TBO (7), TBI
(8), EXTBAR (9).

TRIG?

Returns a string representing the trigger event for the HP 34520
Multimeter in the current USE slot {see TRIG).

TRIGBUTF suffers, mode

Controls the bidirectional trigger bus buffers on the HP 34504
Coaxial Mux, the HP 34306 Coaxial Matrix, and the HP 34523
Breadboard.

buffer#s Trigger bus buffer number {“es00™” or “es01").
mede: 1IN, OUT, OFF,

TST [sltos__tish]

See the TEST Command.

USE devices

Selects the plug-in module to receive subseguent commands.

device#: Device number (fesan’’).

USE?

Returns the address (“*esnn’’} of the present use device set at
power-on or by the USE command (refurns “-1"" if no
multimeter is installed at power-on).

VERIFY {function,)] |ABna,] [FAST,l fow_array, high.. array,
ch__fist

Scans a channel list using the HP 34520 Multimeter and
performs a pass/fail limit comparison on each reading.

function: DCY, ACV, ACDCV, DT, ACI, ACDCI, OHM,
OHMF, FREQ, PER.

AB#: Analog bus 0, 1, 2, or 3. Default = ABO. Can also
specify Multimeter front terminals (FRONT).

FAST: Closes all backplane relays required to make connection
to the specified analog bus before the scan starts {useful only for
HP 34302 and HP 34507).

low._array: Lower Bmit array name.

Bigh__array: Upper Bimit array name.

ch. Aisr List of channel numbers (Cesnn®).

YMCOMPLT (model

Controls destination of the velfmefer complete signal on the HP
34520 Muldmeter in the current USE slot.

ntode: DFF (0), TBO (1), TBI (2), FRONT (3).

VMCMPLT?

Returns a string representing the voltmeier complefe destination
on the HP 34520 Multimeter in the current USE slot (see
VMCMPLT).
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variable
YREAD expression

Arrgr..name

Returns the value of the specified variables, expressions, or
arrays.

variable: Mainframe variable name.
expression; Number or numeric expression.
grray.. mame: Mainframe array name.

WAIT seconds

Waits the specified number of seconds before continuing.
seconds: O - 21,474,836.

WAITFOR source [ simeont __valuel

Waits until a trigger is received from the specified souzce or
until a timeout value {in seconds) is reached.

seurce: EXTIN, TBO, TB1.
timeout __value: O - 32767.00 seconds {Default = 0, no timeout
limit).

WBIT pirt, value

Writes a logic <0’ or ““I’7 to a single bit on the HP 34322
Digital 1/0 Module in the current USE slot.

&itfe Numbered 0-7 for 8-bit ports, 0-15 for 16-bit ports, and
0-31 for 32-bit ports.
value: 0, 1.

WCTL salue

Writes “0’* or ““1* 1o the CTL {coatrol cutput) handshake line
on the HP 34322 Digital 1/O port specified in the USE
command. This command is useful only with HSTYPE NONE.

vafue: 0, 1.

VREAD  XFERWIDTH

WHILE expression

program segment

END WHILE
Defines a ioop which is repeated as long as the numeric
expression is true within an HP 3235 subroutine.

expression: Number OT numeric expression.

WRITE (dara2) dutal

Writes 4 single word to the HP 34522 Digital 1/0 port selected
by the USE command.

data2: Upper 16-bit word for 32-bit transfers.
datal: Lower 8- or 16-bit word.

WRITEBLE arrar__name [ fengti]

Writes a series (a biock} of words from a mainframe integer
array to the HP 34522 Digital 170 port selected by the USE
command.

array__pame: Mainframe array name.
Jength: Number of words to write to the port. Default = entire
array.

XFERMODE mode

Configures the output ports of the HP 34522 Digital 1/0
Module for “‘live’” or “‘buffered’’ transfers.

mode; LIVE, BUFFERED.
X¥ERWIDTH widrs

Defines the port size (in bits) for input and output {ransfers on
the HP 34522 Digital 1/O Module in the current USE slot.

width: 8, 16, 32,

19
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HP-IB Command Summary

ABORTIO 7 (IFC)
Clears the HP 3235’°s interface circuitry.

CLEAR (DCL or SDO)

Clears the HP 3235 preparing it to receive a command (same as
the CLR command).

LOCAL (GTL)

Removes the HP 3235 from the remote state and enables the
control panel keyboard {provided that the keyboard is not
disabled with the LOCK comsmand).

REMOTE
Sets the HP-IB REN Ene true.

SPOLL (Serial Pell)

Returns a number representing the bits in the status register
(status byte}. The number returned is the weighted sum of all set

bits.
Bit Decimal
Number Value Description
0 1 Data Avaiiable.
1 2 Not Used.
2 4 User Service Request.
3 8 Local,
4 16 Ready.
5 32 Error,
8 64 SRQ Sent.
7 — Noi Used.

TRIGGER (GED)

If the DRIVETBa command is set for TRG, then the HP-IB
TRIGGER command pulses the specified backplane trigger bus.

20
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Module Diagrams
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Module Diagrams (cont)
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GP Relay Module
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Module Diagrams (cont)
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Module Diagrams (cont)
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Module Diagrams {(cont)
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Error Messages

Syntax

ERROR 01 "INCOMPLETE COMMAND"

ERROR 02 “'SYNTAX"

ERRCR 03 “CANNOT RE-TYPE A VARIABLE"
ERROR 04 “ERROR IN #A BLOCK"

ERROR 05 "'ARRAY SIZE OR TYPE MISMATCH"”
ERROR 668 "COMMAND TGO LONG”

Subroutines

ERAOR 21 "NOT ALLOWED IN SUB"

ERROR 22 “ALLOWED ONLY IN SUB"

ERROR 23 ""NEXT WITHOUT FOR"

ERROR 24 "'NEXT VARIABLE NOT SAME AS FOR
VARIABLE 7'

ERROR 25 "EXPECTED NEXT"

ERROR 26 ''ELSE OR END |F WITHOUT IF”

ERROR 27 “"EXPECTED END IF”

ERROR 28 "'END WHILE WITHOUT WHILE"”

ERROR 29 "EXPECTED END WHILE"”

Memory

ERROR 41 ""OUT OF MEMORY"
ERROR 42 "'TOO MANY NESTED CALLS”
ERROR 43 "'TOO MANY NESTED STRUCTURES”

Subroutine Execution/Stored Siates

ERROR 51 ""SUB WAS DELETED"”

ERRCR 52 "NO ACTIVE suB”

ERROR 53 '"SUB NOT PAUSED"

ERROR 54 ""SUB IS RUNNING"

ERROR 55 “CANNOT DELSUB AN ACTIVE SU8”
ERROR 56 “'STATE WAS PURGEDR”

ERROR 57 "STATE DOES NOT MATCH”
ERROR 58 'SuUB WAS COMPRESSED”

Parameters

ERROR 81 ~OUT OF RANGE"

ERROR 62 "EMPTY SLOT"

ERROR 63 "'"NO SUCH EXTENDER"

ERROR 84 "“"WRONG CARD TYPE"”

ERROR 65 ""COMMAND INCOMPATIBLE WITH
SETUP”

ERROR 66 ''SUBSCRIPT QUT OF BOUNDS™

ERROR 67 ""ARRAY TOO SMALL"

ERROR 68 ""ON BLOCK NOT FOUND"

ERRORA 69 '"MUST BE IN LOCAL"

ERROR 70 ““SETTINGS CONFLICT"

General

ERROR 81 “COMMAND TIMEQUT"
ERROR 82 ""BUSY TOO LONG”
ERROR 83 ~'BP ERROR FROM SLOT"
ERROR 84 ""UNEXPECTED INTR"
ERROR 85 “'SYSTEM TRIG TOO FAST”
ERROR 88 ''PROHIBITED SWITCH”

System

ERROR 91 'SYSTEMERROR"
ERROR 92 ''BUS ERROR"
ERROR 93 "'SYSTEM TRAP"
ERROR 94 ""MATH ERROR”
ERROR 85 ''CPU EXCEPTION"’

Multimeter
Triggering

ERROR 101 "ILLEGAL TRIGGERING SETUP”
ERROR 102 ""MM TRIG TO0 FAST”

Cal Setup

ERROR 111 "PERIOD CAL ILLEGAL"
ERRCR 112 "EXT OHMS CAL ILLEGAL"
ERROR 113 ""AC OFFSET CAL ILLEGAL"
ERROR 114 "CAL SWITCH NOT ENABLED"”’
ERROR 115 ""CAL SWITCH ENABLED"
ERROR 116 ""CAL INPUT OQUT OF RANGE"

Cal Hardware Fatiure

ERROR 121 ""AC OFFSET ACAL FAIL"
ERROR 122 "AC FLATNESS ACAL FAIL"
ERROR 123 "OHMS PRECHARGE ACAL FAIL"”
ERROR 124 "'EXT OHMS ACAL FAIL”

Muiltimeier Hardware Failure

ERROR 131 ""CAL MEMORY LOST"
ERROR 132 ""AUTO CAL MEMORY LOST

— ACALINIT required”’
ERROR 133 "BAD CHECKSUM ON”
ERROCR 134 "MM Hardware Error’’
ERROR 135 "MM timeout”

Digital O
ERROR 151 "INTERRUPT OVERRUN"’

27
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Error Messages (cont)

Seli-Test

28

ERROR 201 "PON TEST”

ERROR 202 "DTACK FAIL"

ERROR 203 "CARD ID FAIL”

ERROR 204 "CARD BUSY (D7) STUCK HIGH"
ERROR 205 ""CARD BUSY (D7) STUCK LOW""
ERROR 206 ""BUSY TOO SHORT"

ERROR 207 "BUSY TOO LONG”

ERROR 208 ""RE-TRIG BUSY TIME FAIL"
ERRCR 209 "BP /BUSY STUCK LOW"
ERROR 210 "RELAY READBACK FAIL"
ERROR 211 ""TRIGGER BUS FAIL"
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ERROR 221 “MM SELF TEST
ERROR 222 "DIG SELF TEST
ERROR 228 "RELAY OPEN"'
ERROR 224 "RELAY SHORTED”
ERROR 225 "TRIGBUF FAIL""
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