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Safety Guidelines

The beginning of the power supply Operating Manual has a Safety Summary page. Be sure you are familiar with the
information on that page before programming the power supply for operation from a controller.

ENERGY HAZARD. Power supplies with high output currents (such as the Series 668xA/669xA)
WARNING can provide more than 240 VA at more than 2 V. If the output connections touch, severe arcing may
occur resulting in burns, ignition or welding of parts. Take proper precautions before remotely
programming the output circuits.

Printing History

The edition and current revision of this guide are indicated below. Reprints of this guide containing minor corrections and
updates may have the same printing date. Revised editions are identified by a new printing date. A revised edition
incorporates all new or corrected material since the previous printing. Changes to the guide occurring between revisions are
covered by change sheets shipped with the guide.

Edition 1......... July, 2001

© Copyright 2001 Agilent Technologies Inc.

This document contains proprietary information protected by copyright. All rights are reserved. No part of this document
may be photocopied, reproduced, or translated into another language without the prior consent of Agilent Technologies.
The information contained in this document is subject to change without notice.
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ROOT
:TRIGger ——— [[IMMediate]
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L :QUEStionable :ENABle
s o :NTRansition
:PTRansition

Figure 2-2. Partial Command Tree

Active Header Path

In order to properly traverse the command tree, you must understand the concept of the active header path. When the power
supply is turned on (or under any of the other conditions listed above), the active path is at the root. That means the
interface is ready to accept any command at the root level, such as TRIGger or STATus in Figure 2-2. Note that you do
not have to precede either command with a colon; there is an implied colon in front of every root-level command.

If you enter STATUS, the active header path moves one colon to the right. The interface is now ready to accept :
OPERATION, :PRESET, or QUESTIONABLE as the next header. Note that you must include the colon, because it is required
between headers.

If you next enter :OPERATION, the active path again moves one colon to the right. The interface is now ready to accept
:EVENT?, CONDITON?, ENABLE, NTRANSITION, or PTRANSITION as the next header.

If you now enter :ENABLE, you have reached the end of the command string. The active header path remains at :ENABLE.
If you wished, you could have entered :ENABLE 18;PTRANSITION 18 and it would be accepted. The entire message would
be STATUS:OPERATION:ENABLE 18;PTRANSITION 18. The message terminator after PTRANSITION 18 returns the path to the
root.

The Effect of Optional Headers

If a command includes optional headers, the interface assumes they are there. For example, if you enter STATUS:
OPERATION?, the interface recognizes it as STATUS: OPERATION: EVENT? (see Figure 2-2). This returns the active path to
the root (:STATUS). But if you enter STATUS: OPERATION: EVENT?, then the active path remains at :EVENT. This allows
you to send STATUS: OPERATION: EVENT?; CONDITION? in one message. If you tried to send
STATUS:OPERATION?;CONDITION? the command path would send STATUS:OPERATION:EVENT? and then return to
:STATUS instead of to :CONDITION.

The optional header SOURCE precedes the current, digital, and voltage subsystems (see Figure 3-2). This effectively makes
:CURRENT, :DIGITAL, and :VOLTAGE root-level commands.

Moving Among Subsystems
In order to combine commands from different subsystems, you need to be able to restore the active path to the root. You do

this with the root specifier (:). For example, you could clear the output protection and check the status of the Operation
Condition register as follows (see Figure 3-2):

OUTPUT:PROTECTION:CLEAR
STATUS:OPERATION:CONDITION?

By using the root specifier, you could do the same thing in one message:

OUTPUT:PROTECTION:CLEAR;:STATUS:OPERATION:CONDITION?

Remote Programming 13
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Action Display Shows

Press Current address
Press new address keys ~ New address replaces numbers on the display
Press Display returns to meter mode

If you try to enter a forbidden number, ADDR ERROR is displayed.
The following examples show how to set addresses:

To set stand-along primary address 6, press ©

To set direct supply primary address 6, press @ O
To set linked secondary address 1, press @1

To set linked secondary address 12, press O ® @ (nte)

Note The power supply display will reset (recall the state in location 0) whenever you change between
the following types of GPIB addresses:
e A stand-alone primary address and a direct primary address.
e A direct primary address and a secondary address.

Assigning the GPIB Address In Programs
The following examples assume that the GPIB select code is 7, the the power supply is 6, and that the power supply address
will be assigned to the variable @PS.

1000  !Stand-alone address. The power supply will respond if it is set to 6

1010  PS=706 IStatement for Agilent 82335A Interface
1010  ASSIGN @PS TO 706 ! Statement for Agilent BASIC Interface
1020  !Direct address. The power supply will respond if it is set to 6. or 6.0

1030  PS-70600 ! Statement for Agilent 82335A Interface
1030  ASSIGN @PS TO 70600 ! Statement for Agilent BASIC Interface

1040  !Linked address 1. The power supply will respond if it is set to address .1 and is serially connected to a
supply at direct address 6.0

1050  PS=706.01 !Agilent 82335A Interface

1090  ASSIGN @PS TO 706.01 |Agilent BASIC Interface

For systems using the National Instruments DOS driver, the address is specified in the software configuration program

(IBCONFIG.EXE) and assigned a symbolic name. The address then is referenced only by this name within the application
program (see the National Instruments GP-IB documentation).

Remote Programming 19
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Programming Some Power Supply Functions

SAMPLE FOR POWER SUPPLY AT STAND-ALONE ADDRESS 6. SEQUENCE SETS UP CV MODE OPERATION,
FORCES SUPPLY TO SWITCH TO CC MODE, AND DETECTS AND REPORTS MODE CHANGE.

stttk bk ok kol kokokokokokokokokokokokokokokokokokokokokokolkoklkokolkoklkokokokokokokoklkokolkokkokkokokokokokkokkokokkokkokskokokokokokok

Controller Using Agilent 82335A Interface

skt kb bk kol ok kool kokolkokokkokokokokokolkokokokokokokokokokokokokkokolkokokokkokolkokkokokolkkokokkokskokokokkokokokok

5

1000
1005
1010
1015
1020
1025
1030
1035
1040
1045
1050
1055
1060
1065
1070
1075
1080
1085
1090
1095
1100
1105
1110
1115
1120
1125
1130
1135
1140
1145
1150
1155
1160
1165
1170
1175
1180
1185
1190
1195
1200
1205
1210
1215

RN Merge SETUP.BAS here -----------------—-- >

MAX.ELEMENTS=2 : ACTUAL.ELEMENTS=0 :MAX.LENGTH=80 :ACT.LENGTH=0

DIM OUTPUTS(2) :CDDES$=SPACE$(40)
ISC=7 :PS=706

'Set up the Power Supply Interface for DOS driver

CALL IORESET (ISC)

IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
TIMEOUT=3

CALL IOTIMEOUT (ISC, TIMEOUT)

IF PCIB.ERR < > NOERR THEN ERROR PCIB.BASERR
CALL IOCLEAR (ISC)

IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
CALL IOREMOTE (ISC)

IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR

'Program power supply to CV mode with following voltage and current
CODESS$ = "VOLTAGE 7.8;CURRENT 480"

'Query power supply outputs & print to screen

CODES$ = "MEASURE:VOLTAGE?;CURRENT?"

VOUT = OUTPUTS(I)

IOUT = OUTPUTS(2)

PRINT "The output levels are "VOUT" Volts and "IOUT" Amps"

'Program triggered current level to value insufficient to maintain
'supply within its CV operating characteristic
CODES$ = "CURR:TRIG 50"

'Set operation status mask to detect mode change from CV to CC
CODESS$ = "STAT:OPER:ENAB 1024;PTR 1024"

'Enable Status Byte OPER summary bit
CODESS$ = "*SRE 128"

‘Arm trigger circuit and send trigger to power supply
CODESS$ = "INITIATE; TRIGGER"

'Wait for supply to respond to trigger
FOR I= 110 100 :NEXT |

'Poll for interrupt caused by change to CC mode and print to screen
CALL IOSPOLL (PS,RESPONSE)

IF (RESPONSE AND 128)< >128 THEN GOTO 1240

CODESS$ = "STATUS:OPER:EVEN?"

'Reset the interface

'Set timeout to 3 seconds

'Clear the interface

‘Set Power Supply to remote mode

:GOSUB 2000

:GOSUB 2000 :GOSUB 3000

:GOSUB 2000

:GOSUB 2000

:GOSUB 2000

:GOSUB 2000

'No OPER event to report
:GOSUB 2000 'Query status oper register

Remote Programming 21
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Programming Some Power Supply Functions (continued)

1220 CALL IOENTER (PS,OEVENT) 'Read back event bit
1225 IF PCIB.ERR < > NOERR THEN ERROR PCIB.BASERR

1230 IF (OEVENT AND 1024) = 1024 THEN PRINT "Supply switched to CC mode."

1240 'Clear the status circuit

1245  CODESS$ ="CLS" :GOSUB 2000

1260 FORI=1TO 100 :NEXT | 'Wait for supply to clear

1265 ¢

1260 'Disable output and save present state in location 2

1265  CODES$ = "OUTPUT OFF;*SAV 2" :GOSUB 2000
1270  END

1275 ¢

2000 'Send command to power supply
2005  LENGTH = LEN(CODESS$)

2010  CALL IOOUTPUTS (PS,CODESS$,LENGTH) 'Send command to interface
2015  IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR ISETUP.BAS error trap
2020 RETURN

2025 ¢

3000  'Get data from power supply

3005  CALL IOENTERA (PS,OUTPUTS(1),MAX . ELEMENTS,ACTUAL.ELEMENTS)
3010  IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR

3015  RETURN

IBM Controller Using National Interface

990 - Merge DECL.BAS here ---------=----nnneummenn

1000  'Power Supply Variable = PS% ; Stand-Alone Address = 706

1005  CODES$=SPACES$(50):MODE$=SPACES$(5):OEVENT$=SPACE$(20)
1010 ~ D$=SPACE$(60):0UTPUT$=SPACE$(40):BDNAME$="PS%"

1015  DIM OUTPUT(2)

1020

1025  'Setup power supply interface for DOS driver

1030  CALL IBFIND(BDNAMES$,PS%)

1035  IF PS%<O THEN PRINT "IBFIND Failed."

1040  CALL IBCLR(PS%)

1045

1050 'Program power supply to CV mode with following voltage and current

1055  CODES$ = "VOLTAGE 7.8;CURRENT 480" :GOSUB 2000

1060

1065  'Query power supply outputs and print to screen

1070  CODES$ = "MEASURE:VOLTAGE?;CURRENT?" :GOSUB 2000 :GOSUB 3000

1075  VOUT = OUTPUT(1)

1080  10UT = OUTPUT(2)

1085 PRINT "The programmed levels are "VOUT" Volts and "IOUT" Amps"
1090

1095  'Program triggered current level to value insufficient to maintain

1100 'supply within its CV operating characteristic

1105  CODES$ = "CURR:TRIG 50" :GOSUB 200
1110 ¢

1115 'Set operation status mask to detect mode change from CV to CC

1120  CODES$ = "STAT:OPER:ENAB 1024;PTR 1024" :GOSUB 2000
1125

22 Remote Programming
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Programming Some Power Supply Functions (continued)

1130
1135
1140
1146
1150
1160
1165
1170
1175
1180
1186
1190
1195
1200
1205
1210
1215
1220
1225
1230
1235
1240
1245
1250
1255
1260
1265
2000
2005
2010
2015
1250
1255
1260
1265
2000
2005
2010
2015
2020
2100
2105
2110
2115
2120
3000
3005
3010
3015
3020
3025

'Enable Status Byte OPER summary bit
CODES$ = "SRE 128" :GOSUB 2000

‘Arm trigger circuit and send trigger to power supply
CODESS$ ="INITIATE;TRIGGER" :GOSUB 2000
'Wait for supply to respond to trigger

FOR I= 110 100 :NEXT |

'Poll for interrupt caused by change to CC mode and print to screen
SPOL%=0

CALL IBRSP(PS%,SPOL%)

IF (SPOL% AND 128) = 128 THEN POLL = 1 'Set interrupt flag on OPER bit

IF POLL <>1 THEN GOTO 1230 'No interrupt to service
"CODESS$ = "STAT:OPER:EVEN?" :GOSUB 2000 'Query status oper register
CALL IBRD(PS%,0EVENTS) 'Read back event bit

IF IBSTA% <0 THEN GOTO 2100
OEVENT=VAL(OEVENTS$)
IF (OEVENT AND 1024) = 1024 THEN PRINT "Supply switched to CC mode."

'Clear status circuit
CODES$="*CLS" :GOSUB 2000
FORI=1TO50 :NEXTI 'Wait for supply to clear

'Disable output and save present state to location 2
CODES$ = "OUTPUT OFF;*SAV 2" :GOSUB 2000
END

'Send command to power supply

CALL IBWRT(PS%,CODESS)

IF IBSTAT% < 0 THEN GOTO 2100 'Error detected
RETURN

'Disable output and save present state to location 2

CODES$ = "OUTPUT OFF;*SAV 2" :GOSUB 2000

END

'Send command to power supply

CALL IBWRT(PS%,CODESS)

IF IBSTAT% < 0 THEN GOTO 2100 'Error detected
RETURN

'Error detection routine

PRINT "GPIB error. IBSTAT%. = &H";HEX$(IBSTAT%)
PRINT * IBERR% = "IBERR%" in line ";ERL
STOP

'Get data from power supply

CALL IBRD(PS%,0UTPUT$)

IF IBSTA% < 0 THEN GOTO 2100

I=1 ' 'Parse data string
X=1

C=INSTR(I,OUTPUTS,";")

Remote Programming
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Programming Some Power Supply Functions (continued)

3030  WHILEC<>0
3035 D$=MID$(OUTPUTS,I,C-I)
3040 OUTPUT(X)=VAL(D$)
3045 [=C+1
3050 C=INSTR(/,OUTPUTS,"")
3055 X=X+1
3060  WEND
3065  D$=RIGHT$(OUTPUTS,LEN(OUTPUTS)-(I-1))
3070 OUTPUT(X)=VAL(D$)
3076  OUTPUT$=SPACES$(40)
3080 RETURN
Controller Using Agilent BASIC
1000 IPower supply at stand-alone address = 706
1005  OPTION BASE 1
1010  DIM Codes$[80],Response$[80],Mode$[32]
1015 !
1020 IProgram power supply to CV mode with following voltage and current
1026  OUTPUT 706;"VOLTAGE 7.8;CURRENT 480"
1030 !
1035 !Query power supply outputs and print to screen
1040  OUTPUT 706;"MEASURE:VOLTAGE?,CURRENT?"
1045  ENTER 706;Vout, lout
1050 PRINT "The output levels are ";Vout;" Volts and ";lout" Amps"
1055 !
1060 IProgram current triggered level to a value insufficient to maintain
1065 Isupply within its CV operating characteristic
1070  OUTPUT 706;"CURR:TRIG 50"
1075 !
1080 ISet operation status mask to detect mode change from CV to CC
1085  OUTPUT 706;"STAT:OPER:ENAB 1280;PTR 1280"
1090 !
1095  !Enable Status Byte OPER summary bit
1100  OUTPUT 706;"*SRE 128"
1105 !
1110 IArm trigger circuit and send trigger to power supply
1115 OUTPUT 706;"INITIATE; TRIGGER"
1130 IPoll for interrupt caused by change to CC mode and print to screen
1135  Response=SPOLL(706)
1140  IF NOT BIT (Response,7) THEN GOTO 1130
1145  OUTPUT 706;"STAT:OPER:EVEN?"
1160 ENTER 706;0event
1156 IF BIT(Oevent,10) THEN PRINT "Supply switched to CC mode."
1160 !
1165  IClear status
1170  OUTPUT 706;"*CLS"
176 !
1180 IDisable output and save present state in location 2
1185  OUTPUT 706;"OUTPUT OFF;*SAV 2
1190  END

'Get values

'Clear string

!Query output levels

INo OPER event to report
lQuery status operation register
IRead back event bit

24 Remote Programming
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Command Summary

Command

Parameters

Subsystem Commands

MEAS:CURR[:DC]? (none)
MEAS:VOLT/[:DC]? (none)
OUTP[:STAT] 0|1] OFF|ON
OUTP[:STAT]? (none)
OUTP:PROT:CLE (none)
OUTP:PROT:DEL 0 to 32.767MIN]MAX
OUTP:PROT:DEL? (none) IMINMAX
OUTP:REL[:STAT] 0|1 20FF|ON+
OUTP:REL[:STAT]? (none)
OUTP:REL:POL NORM|REV
OUTP:REL:POL? (none)
STAT:OPER:COND? (none)
STAT:OPER:ENAB <NRf>
STAT:OPER:ENAB? (none)
STAT:OPER[:EVEN]? (none)
STAT:OPER:NTR <NRf>
STAT:OPER:NTR? (none)
STAT:OPER:PTR <NRf>
STAT:OPER:PTR? (none)
STAT:PRES (none)
STAT:QUES:COND? (none)
STAT:QUES:ENAB <NRf>
STAT:QUES:ENAB? (none)
STAT:QUES[:EVEN]? (none)
SYST:ERR? (none)
SYST:LANG TMSLICOMP
SYST:LANG? (none)
SYST:VERS? (none)
TRIG[:IMM] (none)
TRIG:SOUR BUS
TRIG:SOUR? (n one)
[SOUR]:VOLT[:LEV][:IMM][:AMPL] <NRf+>[suffix]
(SOUR]:VOLT[:LEV][:IMM][:AMPL]? (none) IMIN|MAX
[SOUR]:VOLT[:LEV]:TRIG[:AMPL] <NRf+>[suffix]
(SOUR]:VOLT[:LEV]:TRIG[:AMPL]? (none) IMIN|MAX
[SOUR]:VOLT:PROT[:LEV] <NRf+>[suffix]
[SOUR]:VOLT:PROT|[:LEV]? <NRf+>[suffix]

Common Commands

Command Parameters Command Parameters Command Parameters
*CLS (None) *OPC? (None) *SRE <NRf>
*ESE <NRf> *PSC <bool> *SRE? (None)
*ESE? (None) *PSC? (None) *STB? (None)
*ESR? (None) *RCL <NRf> *TRG (None)
*IDN? (None) *RST (None) *TST? (None)
*OPC (None) *SAV <NRf> *WAI (None)
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Table 4-2. Bit Configurations of Status Registers

Bit Signal | Meaning Bit Signal | Meaning
Operation Status Group Standard Event Status Group
0 CAL The interface is computing new 0 OPC Operation complete.
calibration constants.
5 WTG The interface is waiting for a trigger. 2 QYE Query error.
8 cv The power module is in constant 3 DDE Device-dependent error.
voltage mode.
10 cc The power module is in constant 4 EXE Execution error.
current mode. 5 CME Command error.
7 PON Power on.
Questionable Status Group Status Byte and Service Request
Enable Registers
0 ov The power module overvoltage 3 QUES Questionable status summary bit.
protection circuit has tripped.
1 oc The power module overcurrent 4 MAV Message Available summary bit.
protection circuit has tripped.
4 oT The power module has an 5 ESB Event Status summary bit.
overtemperature condition.
9 RI The power module remote inhibit state 6 MSS Master Status summary bit.
is active. RQS Request Service bit.
10 UNR The power module output is 7 OPER Operation status summary bit.
unregulated.
QUESTIONABLE STATUS
CONDITION PTR/INTR  EVENT  ENABLE
ov —ow 1 1 1 1
oc - 2 2 2 2
Nu. 22 5
or =1 ® % % 3 &
Nu. 2 3 8 FLT
Rl —2 sn 512 512 512 g
UNR “'_‘)6 1024 024 024 024
N.U. SERVICE
STATUS REQUEST
STANDARD EVENT STATUS OUTPUT QUEUE BYTE ENABLE
—_— ————— N.U. 0-2
EVENT ENABLE OATA QUEUE —
NOT Ques 3
opc— + 1 | DATA 8 8
1 EMPTY MAV 4 5
NU. —] DATA % % o
QYE —LB 4 4 z ESB S ” 2 ?,
DDE—] 8 8 ] S
O0e M . 3 mss & | . | Ros
cve—H 2 32 S OPER 7 ©s 128
NU.
PON—{ 128 128
OPERATION STATUS
CONDITION ~ PTR/NTR  EVENT ENABLE SERVICE
caL —2 1 1 1 1 REQUEST fe— |
NU. 4 1 GENERATION
w1 — 32 32 32 32
NU. —2 s
o 2 26 256 2% 26 3
NU. —2 si2 512 512 512 g
cc —2 w2a w024 024 024 - FIG8-1.064L
NU. — § 2048 2048 2048 2048
N.U. _12-15 |

Figure 4-1. Power Supply Status Model
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Table 6-1. Summary of System Error Messages (continued)

Error
Number
-141
-144
-148
-150
-151
-158
-160
-161
-168
-220
-221
=222
-223
-240
241
-310
-313
-330
-350
-400
-410
-420
-430
-440

Error String [Description/Explanation/Examples]

Invalid character data [bad character, or unrecognized]

Character data too long [maximum length is 12 characters]

Character data not allowed [character data not accepted where positioned]
String data error [generic string error]

Invalid string data [e.g., END received before close quote]

String data not allowed [string data not accepted where positioned]

Block data error [generic data block error]

Invalid block data [e.g., END received before length satisfied]

Block data not allowed [block data not accepted where positioned]

Parameter error

Settings conflict [uncoupled parameters]

Data out of range [e.g., outside the range of this device]

Too much data [out of memory; block, string, or expression too long]
Hardware error [device-dependent]

Hardware missing [device-dependent]

System error [device-dependent]

Calibration memory lost [out of calibration due to memory failure]

Self-test failed [more specific data after «;”]

Queue overflow [errors lost due to too many errors in queue]

Query error [generic query error]

Query INTERRUPTED [query followed by DAB or GET before response complete]
Query UNTERMINATED [addressed to talk, incomplete programming message received]
Query DEADLOCKED [too many queries in command string]

Query UNTERMINATED [query received after query for indefinite response]
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Table B-1. ARPS Commands

ARPS Command’ Description Similar SCPI
Command
VSET x These commands program output voltage. See Table 3-1 for the VOLT
VSET xV programming ranges of these commands.
VSET xMV Initial condition: 0 V
ISET x These commands program output current. See Table 3-1 for the CURR
ISET xA programming ranges for these commands.
ISET xMA Initial condition: 0 A
VSET? These commands read voltage or current settings. VOLT?
ISET? CURR?
vVOouT? These commands measure and read output voltage or current. MEAS:VOLT?
10UT? MEAS:CURR?
OVP x NOTE: OVP commands do not work with Agilent 603xA VOLT:PROT
OVP xV supplies. These commands program the overvoltage protection.
OVP xMV The OVP setting is programmed in either volts or millivolts. See
Table 3-1 for the programming ranges of these commands.
Initial condition: 10% above rated output.
ovP? This command reads the OVP setting. VOLT:PROT?
VMAX x These commands program an upper limit (soft limit) to the voltage | (None)
VMAX xV programming value that the power supply will accept. The
VMAX programming ranges are the same as those used for VSET.
xMV
IMAX x These commands program an upper limit (soft limit) to the current | (None)
IMAX xA programming value that the power supply will accept. The
IMAX programming ranges are the same as those used for ISET.
xMA
VMAX? These commands read the soft voltage or current limits. (None)
IMAX?
DLY x These commands program the delay time before a new output OUTP:PROT:DEL
DLY xS voltage or current is implemented or an RST, OUT ON, or CLR
DLY xMS command is received. During the delay the CV, CC, and CR
conditions cannot be reported as faults, and foldback protection is
disabled.
DLY? This command reads the delay time setting. OUTP:PROT:DEL?
OUT OFF These commands enable or disable the power supply output. The OUTP:STAT OFF
ouT 0 disabled state programs the output to relatively low voltage and OUTP:STAT 0
OUT ON current values. The supply will be able to implement commands OUTP:STAT ON
OuT 1 even while the output is disabled. OUTP:STAT 1
Initial condition: OUT ON
FOLD OFF These commands enable or disable Foldback protection. (None)
FOLD CC Foldback protection disables the power supply output if the power
FOLD 2 supply switches to whichever mode (CV or CC) is defined as the
FOLD 0 fold (error) condition. Note that foldback protection is disabled
FOLD CV during the DELAY period.
FOLD 1 Initial condition: FOLD OFF
FOLD CC
FOLD 2
FOLD? This command reads the Foldback setting. (None)

" x = any digit (within range) MA = milliampere MYV = millivolt MS = millisecond.
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Table B-1. ARPS Commands (continued)

ARPS Command’ Description Similar SCPI
Command

RST This command resets the power supply if the output is disabled by | OUTP:PROT:CLE
the overvoltage, remote inhibit, or foldback protection circuits.
The power supply resets to the parameters stored for the power-on
state. Note that the settings can be changed while the supply is
disabled.

HOLD OFF These commands determine if certain newly received VOLT:TRIG

HOLD 0 commands are immediately acted on by the power supply CURR:TRIG

HOLD ON or are acted on later while the supply continues to operate with

HOLD 1 previously received values. HOLD ON can be used to
synchronize power supply actions with the actions of other GPIB
devices. (See the TRG command.) Initial condition: HOLD OFF

HOLD? This command reads the HOLD setting. VOLT:TRIG?

CURR:TRIG?

T These commands cause the power supply to act on commands that | INIT ON;TRIG

TRG have been previously sent, but are being held (pending). The INIT ON;*TRG
supply continues to operate with previously received values until a
trigger command is received (see HOLD command.) The device
trigger interface message performs the same function.

STO RCL These commands cause the power supply to store and recall power | *SAV
supply states, except for output on/off. Each state includes: *RCL
voltage (Ist and 2nd rank), current (Ist and 2nd rank), soft voltage
and current limit, delay time, service request on/off, foldback (Ist
and 2nd rank), mask (Ist and 2nd rank), and hold.

Initial condition: Each register is initiated to the turn-on values.

STS? This command reads the contents of the status register, which STAT:OPER:COND?

maintains the present status of the power supply. STAT:QUES:COND?
*ESE?

ASTS? This command reads the contents of the accumulated status STAT:OPER?
register, which stores any bit condition entered in the status STAT:QUES?
register since the accumulated status register was last read, *ESE?
regardless of whether the condition still exists.

UNMASK These commands determine the conditions that will set bits in the STAT:OPER:ENAB

mnemonics fault register, allowing the operator to define the conditions that STAT:QUES:ENAB

UNMASK will be reported as faults. Fault conditions can be enabled by *ESE

XXX sending a string of status register mnemonics after the UNMASK

command. The mnemonics must be separated by commas, and
may be sent in any order, but must correspond to the condition that
will be enabled. Fault conditions can also be enabled by sending
the decimal equivalent of the total bit weight of all conditions to be
enabled. UNMASK NONE disables all conditions from setting
bits in the fault register. Initial condition: UNMASK NONE
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Table B-1. ARPS Commands (continued)

ARPS Command’ Description Similar SCPI
Command
UNMASK? This command reads which bits in the status register have been STAT:OPER:ENAB?
enabled as fault conditions. The decimal equivalent of the total bit | STAT:QUES:ENAB?
weight of all enabled bits is returned. ESE
FAULT? This command reads which bits have been set in the fault register. | STAT:OPER?
A bit is set in the fault register when the corresponding bit in the STAT:QUES?
status register changes from inactive to active AND the *ESE
corresponding bit in the mask register has been enabled. The fault
register is reset only after it has been read. The decimal equivalent
of the total bit weight of all enabled bits is returned.
SRQ OFF These commands enable or disable the power supply's ability to *SRE
SRQO request service from the controller for fault conditions. UNMASK
SR*Q ON defines which conditions are defined as faults.
SRQ 1 Initial condition: SRQ OFF
SRQ? This command reads the SRQ setting. *SRE?
CLR This command initializes the power supply to the power-on state. *RST
It also resets the PON bit in the serial poll register. The command
performs the same function as the Device Clear (DCL) interface
message.
ERR? This command determines the type of programming error detected | SYST:ERR?
by the supply. A remote programming error sets the ERR bit in the
status register, which can be enabled by UNMASK to request
service.
TEST? This command causes the power supply to run selftest and report *TST?
any detected failures.
ID? This command causes the power supply to report its model number | *IDN?
and any options that affect the supply's output.
SYST:LANG This command causes the alternate language to become active and | SYST:LANG

to be stored in nonvolatile memory. In this case, the commands are
equivalent. After being shut off, the power supply will resume in
the last-selected language when power is restored. The parameter
must be either COMP or TMSL, not SCPI.
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interrupt, 17, 54

keyword. See header

—I—

language, 63
Compeatibility. See ARPS commands
SCPI. See SCPI commands
language dictionary, 25

—M—

manuals, 7
MAV bit. See status bit
message
error \t, 7
message terminator
end or identify, 12
newline, 12
message unit
separator, 12
monitoring both phases of status transition, 56
moving among subsystems, 13
MSS bit. See status bit

— N—

National Instruments GPIB drivers, 20
non-SCPI commands, 62

nonvolatile memory, 27, 30, 31, 32, 45, 55
NR1, 14

NR2, 14

NR3, 14

NRf, 15

NRf+, 15

numerical data formats, 14

00—

OC bit. See status bit
OP bit. See status bit
OPC bit. See status bit
operation status group, 51
optional header
example, 14
output queue, 54
output trigger, 16
OV bit. See status bit
overcurrent protection (OCP), 16, 35
overlapped commands, 28
overvoltage protection (OVP), 16, 47

—P—

parallel commands \t, 7
parallel polling, 63
pending operations, 28, 33
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PON bit. See status bit
power-on state. See common comands, *RST
primary address. See GPIB address
print date, 2
programming
digital I/0, 18
examples, 20
status registers, 17
programming command
parameters, 49
summary, 47
programming status registers, 51
programming the output, 16
PSC bit. See status bit

_Q_
queries, 14
query
indicator, 12
QUES bit. See status bit
questionable status group, 53
QYE bit. See status bit

—R—

real-time status, 51
recalling states, 17
registers

initial conditions, 55

standard event, 53

status byte, 54

status operation, 41, 51

status preset, 41

status questionable, 43, 53
remote inhibit, 57
reset (*RST). See common comands, *RST
reset state. See common comands, ¥*RST
RI, 57

connector. See appendix D in the Operating Guide
root specifier, 12
RQS bit. See status bit

safety guidelines, 2

saving states, 17

SCPI
active header path, 13
command completion, 57
command syntax, 25
command tree, 12
common commands, 10, 25
conformance, 61
conventions, 9
coupled commands, 14
data format, 14
header path, 11
message structure, 11
message types, 11
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message unit, 10

multiple commands, 10

non-conformance, 62

references, 7

root specifier, 12

subsystem commands, 10, 25
SCPI subsystem commands

ABOR, 34

CURR, 35

CURR PROT STAT, 35

CURR TRIG, 35

DIG DATA, 36

DISP, 36

DISP MODE, 37

DISP TEXT, 37

INIT, 38

INIT CONT, 38

MEAS CURR?, 38

MEAS VOLT?, 38

OUTP, 39

OUTP PROT CLE, 39

OUTP PROT DEL, 39

OUTP REL, 40

OUTP REL POL, 40

STAT OPER COND?, 41

STAT OPER ENAB, 42

STAT OPER NTR, 42

STAT OPER PTR, 42

STAT OPER?, 41

STAT PRES, 41

STAT QUES COND?, 43

STAT QUES ENAB, 43

STAT QUES NTR, 44

STAT QUES PTR, 44

STAT QUES?, 43

SYST ERR?, 44

SYST LANG, 45, 63

SYST VERS?, 45

TRIG, 45

TRIG SOUR, 46

VOLT, 46

VOLT PROT, 47

VOLT TRIG, 46
service request (SRQ), 54
servicing operation status events, 55
servicing questionable status events, 56
standard event status group, 53

status bit
CAL, 41, 52
CC, 41, 52
CME, 52
CV, 41,52
DDE, 52
ESB, 52
EXE, 52
MAYV, 52
MSS, 52, 54
0C, 43,52
OPC, 52
OPER, 52
OT, 43, 52
oV, 43,52
PON, 52
QUES, 52
QYE, 52
RI, 43, 52
RQS, 52, 54
UNR, 43, 52
WTG, 41, 52
status byte register, 54
suffixes, 15
system errors, 59

tree diagram, 13
types of SCPI commands,

units. See data
UNR bit. See status bit

value coupling, 14
voltage, 16
VXIplug&play drivers, 8

warning
safety, 2, 30
WTG bit. See status bit
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