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Safety Guidelines

The beginning of the Operating Guide has a Safety Summary page. Be sure you are familiar with the
information on this page before programming the dc source for operation from a controller.

Printing History

The edition and current revision of this manual 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 date.
Changes to the manual occurring between revisions are covered by change sheets shipped with the
guide.

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
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3 - Programming the DC Source

This results in a data acquisition time of 32 milliseconds. Adding a command processing overhead of
about 20 milliseconds results in a total measurement time of about 50 milliseconds per measurement
sample.

Ripple rejection is a function of the number of cycles of the ripple frequency contained in the acquisition
window. More cycles in the aquisition window results in better ripple rejection. If you increase the time
interval for each measurement to 45 microseconds for example, this results in 5.53 cycles in the
acquisition window at 60 Hz, for a ripple rejection of about 70 dB.

Note that the speed of the measurement can be increased by reducing the number of sample points. For
example, the commands

SENSe: S\Eep: Tl NTerval 15E-6

SENSe: SVEep: PO Nt s 1024
speeds up the acquisition period to 16 milliseconds; however, the tradeoff is reduced measurement
accuracy.
RMS Measurements (Agilent 66312A, 66332A Only)

To read the rms content of a voltage or current waveform, use:
MEASur e: VOLTage: ACDC? or
MEASur e: CURRent : ACDC?
This returns the total rms measurement, including the dc portion.
Making rms measurements on ac waveforms for which a non-integral number of cycles of data has been

acquired may result in measurement errors due to the last partial cycle of acquired data. The instrument
reduces this error by using a Hanning window function when making the measurement.

Minimum and Maximum Measurements (Agilent 66312A, 66332A Only)

To measure the maximum or minimum voltage or current of a pulse or ac waveform, use:
MEASur e: VOLTage: MAXi nmunf
MEASur e: VOLTage: M Ni nmun®
MEASuUr e: CURRent : MAXi nunf
MEASur e: CURRent : M Ni nunf

Current Ranges

The dc source has two current measurement ranges. The command that controls the ranges is:
SENSe: CURRent : RANGe M N | MAX

When the range is set to MIN, the maximum current that can be measured is 20 milliamperes.
Returning Measurement Data From the Data Buffer (Agilent 66312A, 66332A Only)

The MEASure and FETCh queries can also return all data values of the instantaneous voltage or current
buffer. The commands are:
MEASUr e: ARRay: CURRent ?

MEASuUr e: ARRay: VOLTage?

24
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Programming the DC Source - 3

Triaaer occurs on risina edae Triaaer occurs on fallina edae
when sianal crosses positive when sianal crosses nedative
hysteresis band limit hvsteresis band limit
\ TRIG:ACO:HYST:CURR <value>

TRIGACO.LEV:CURR <level> —7 / \ / ; TRIG-ACO:HYST-VOLT
TRIG:ACQ.LEV:VOLT e '
TRIG:ACQ:SLOP:CURR # / -
TRIGACQSLOPNVOLT S T T T T T

TRIG:ACQ:SLOP:CURR NEG

TRIG:ACQ:SLOP:VOLT

Figure 3-3. Trigger Commands Used to Measure Output Pulses

To specify the output level that will generate triggers for both positive- and negative-going signals use:

TRI Gger : SEQuence2: LEVel : CURRent <val ue> or

TRI Gger : ACQui re: LEVel : CURRent <val ue>
To specify the slope on which triggering occurs use the following commands. You can specify a POSitive,
a NEGative, or EITHer type of slope.

TRI Gger : SEQuence?2: SLOPe: CURRent <sl ope> or

TRI Gger : ACQui re: SLOPe: CURRent <sl ope>

To specify a hysteresis band to qualify the positive- or negative-going signal use:
TRI Gger : SEQuence?2: HYSTer esi s: CURRent <val ue> or
TRI Gger : ACQui r e: HYSTer esi s: CURRent <val ue>

NOTE: When using internal triggers, do not INITiate the measurement until after you have
specified the slope, level, and hysteresis.

When the acquisition finishes, any of the FETCh queries can be used to return the results. Once the
measurement trigger is initiated, if a FETCh query is sent before the data acquisition is triggered or before
it is finished, the response data will be delayed until the trigger occurs and the acquisition completes. This
may tie up the controller if the trigger condition does not occur immediately.

One way to wait for results without tying up the controller is to use the SCPI command completion
commands. For example, you can send the *OPC command after INITialize, then occasionally poll the
OPC status bit in the standard event status register for status completion while doing other tasks. You can
also set up an SRQ condition on the OPC status bit going true, and do other tasks until an SRQ interrupt
occurs.

27
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Programming the DC Source - 3

10 I'Rev A. 00.00

20 OPTI ON BASE 1

30 DI M Curr_array(100)
40 !

50 ASSI GN @s TO 705
60 ASSIGN @d TO 706

80 QUTPUT @ps; "*RST" | Sets supply to default val ues

90 QUTPUT @ps; " QUTP ON' ! Turn on power supply out put

100 QUTPUT @s; "VOLT 5; CURR 5" ! Program power supply to 5 volts, 5 anps
110 !

120 QUTPUT @d; " CURR LEVEL 0" | Set up electronic |oad to produce pul ses
130 QUTPUT @d; "CURR TLEVEL 3"

140 !

150 OUTPUT @d; " TRAN: FREQ 1000"

160 QUTPUT @.d; " TRAN: DCYCLE 10"

170 OUTPUT @.d; " TRAN: MODE CONT"

180 QUTPUT @.d; " TRAN: STATE ON'

190 !

200 QUTPUT @s; " SENS: CURR: DET ACDC"

210 OUTPUT @s; " SENS: CURR: RANG MAX"

220 QUTPUT @°s; " TRI G ACQ SOUR | NT"

230 OUTPUT @Ps; "SENS: FUNC "" CURR'""

240 QUTPUT @°s; " TRI G ACQ LEV: CURR . 1"
250 OUTPUT @s; " TRI G ACQ SLOPE: CURR PCs"
260 QUTPUT @s; " TRI G ACQ HYST: CURR . 05"
270 OUTPUT @Ps; " SENS: SVE: TI NT 20E- 6"
280 QUTPUT @ps; " SENS: SWE: PO N 100"

290 QUTPUT 705; " SENS: SWE: OFFS: PO N - 20"
300 QUTPUT @°s; " | NI T: NAME ACQ'

Set neter to ACDC

Hi gh Current range

Set to trigger on pul se

Acquire current reading

Trigger at 0.1 anps

Trigger on positive slope

Set hysteresis of trigger

Set sanple time interval to 20us

Set number of measurenent sanples in sweep
Nunber of sanple points before trigger
Initiate the trigger system

310 ! Controller now waits for trigger to occur.
320 QUTPUT @s; " FETCH: ARRAY: CURR?" I Get the data after neasurenent conpl etes.
330 !

340 ENTER @Ps; Curr_array(*) ! Enters all 100 data points

350 PRI NT Curr_array(*) I Print all data points

360 !

370 QUTPUT @ps; " FETCH: CURR: MAX?" I Get nore data from previ ous neasurenent.

380 ENTER @Ps; Curr _nmax

390 PRI NT " MAX CURRENT", Curr _max
400 !

410 QUTPUT @ps; " FETCH CURR: M N?"
420 ENTER @Ps; Curr_min

430 PRINT "M N CURRENT", Curr_mn
440 !

450 QUTPUT @s; " FETCH: CURR: HI GH?"
460 ENTER @ps; Curr _hi

470 PRI NT "H GH CURRENT", Curr _hi
480 !

490 QUTPUT @ps; " FETCH: CURR: LOWP"
500 ENTER @Ps; Curr_| ow

510 PRI NT " LOW CURRENT", Curr _| ow
520 !

530 END

When this program runs, it returns 100 measurement data points as well as the MIN, MAX, HIGH, and
LOW data in the following format:

. 030585 . 031869 . 0344369 . 031655 . 0320829 . 0325109 . 0333669 . 0340089
. 0320825 . 031449 . 031227 . 031441 . 0337949 . 0327249 . 031869 . 031655
. 0327249 .031013 . 0325109 . 0333669 3.09751 3.1814 3. 14266 3. 13667
3.13817 3.13624 . 977283 . 0667496 . 0245932 . 0280171 . 031013 . 031655
. 0331529 .0350788 .0348648 . 0327249 . 031227 . 0327249 . 031227 . 030799
. 031869 . 0329389 .030371 . 031655 . 031869 . 0329389 . 031869 . 0322869
. 0320829 .0325109 .0333669 . 0340089 . 0348648 . 0327249 . 031227 . 0327249
. 0320829 .030371 . 031449 . 031227 . 031441 . 0337949 . 031449 . 0333669
. 031441 . 0337949 .030371 . 031655 . 031869 . 0329389 . 031869 . 0293011
. 031441 . 0337949 . 0327249 . 031869 . 031655 . 031655 . 0320829 . 031227
. 0322969 .031655 . 0327249 . 0340089 2.97661 3.18632 3. 14523 3. 13496
3. 13453 3.13731 1.32438 . 0836549 . 0258772 . 0284451 . 0275891 . 0329389
. 0329389 .0333669 .0322969 . 0333669

MAX CURRENT 3.18632

M N CURRENT . 0245932

HI GH CURRENT 3.1371

LOW CURRENT . 0314077
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4 - Language Dictionary

Table 4-1. Subsystem Commands Syntax

ABORt
CALibrate
:CURRent
[:SOURCce]
[:DC] [:POSitive]

:NEGative
:MEASure
[:DC] :LOWRange
:AC
:DATA <n>
:LEVel <level>
:PASSword <n>
:SAVE
:STATE <bool> [,<n>]
‘VOLTage
[:DC]
:PROTection

DISPlay
[:WINDow]
[:STATe] <bool>
:MODE <mode>
:TEXT [:DATA] <string>

INITiate
[:IMMediate]
:SEQuence[<n>]
:NAME <name>
CONTinuous
:SEQuencel, <bool>

:NAME TRANSsient, <bool>

MEASure | FETCh
‘ARRay
:CURRent [:DC]?
:'VOLTage [:DC]?
[:SCALar]
:CURRent [:DC]?
:ACDC?
‘HIGH?
:LOW?
:MAX?
:MIN?
:'VOLTage [:DC]?
:ACDC?
‘HIGH?
:LOW?
:MAX?
:MIN?

Resets the trigger system to the Idle state

Calibrate positive output current and high current
measurement range
Calibrate negative output current

Calibrate low current measurement range
Calibrate ac current measurement circuits
Input a calibration measurement

Advance to next calibration step (P1 | P2)

Set calibration password

Save new cal constants in non-volatile memory
Enable or disable calibration mode

Calibrate output voltage and voltage readback
Begin voltage protection calibration sequence

Enable/disable front panel display
Set display mode (NORM | TEXT)
Sets the text that is displayed

Initiate a specific numbered sequence (1 | 2)
Initiate a specific named sequence (TRAN | ACQ)

Set continuous initialization
Set continuous initialization

Returns the digitized instantaneous current
Returns the digitized instantaneous voltage

Returns dc current

Returns the total rms current (ac+dc)
Returns the HIGH level of a current pulse
Returns the LOW level of a current pulse
Returns maximum current

Returns minimum current

Returns dc voltage

Returns the total rms voltage (ac+dc)
Returns the HIGH level of a voltage pulse
Returns the LOW level of a voltage pulse
Returns maximum voltage

Returns minimum voltage
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Language Dictionary - 4

Table 4-1. Subsystem Commands Syntax (continued)

OUTPut
[:STATe] <bool> [,NORelay]
:DFI
[:STATe] <bool>
:SOURCce <source>
:PON
:STATe <state>
:PROTection
:CLEar
:DELay <n>
‘RELay
[:STATe] <bool>
:POLarity <polarity>
‘RI
:MODE <mode>
SENSe
:CURRent
[:DC]
RANGe [:UPPer] <n>
:DETector <detector>
:FUNCtion <function>
:SWEep
:OFFSet
:POINts <n>
:POINts <n>
:TINTerval <n>
‘WINDow [:TYPE] <type>
[SOURCce:]
CURRent
[:LEVel]
[:IMMediate][:AMPLitude] <n>
:TRIGgered [:AMPLitude] <n>
:PROTection
:STATe <bool>
DiGital
:DATA [:VALue] <n>
:FUNCtion <function>
VOLTage
[:LEVel]
[:IMMediate][:AMPLitude] <n>
:TRIGgered [:AMPLitude] <n>
ALC
:BANDwidth? | :BWIDth?
:PROTection [:LEVel] <n>

Enables/disables the dc source output

Enable/disable DFI output
Selects event source (QUES | OPER | ESB | RQS | OFF)

Set power-on state (*RST | RCLO)

Reset latched protection
Delay after programming/before protection

Opens/closes the external relay contacts
Sets the external relay polarity (NORM | REV)

Sets remote inhibit input (LATC | LIVE | OFF)

Selects the high current measurement range
Selects the current measurement detector (ACDC | DC)
Configures the measurement sensor ("VOLT" | "CURR")

Defines the offset in the data sweep

Define the number of data points in a sweep

Sets the digitizer sample spacing

Sets the measurement window function (HANN | RECT)

Sets the output current level
Sets the triggered output current level

Enable/Disable current limit protection
Sets and reads the digital control port
Configures digital control port (RIDF | DIG)
Sets the dc voltage level

Sets the transient voltage level

Returns setting of output mode switch
Sets the overvoltage protection threshold
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4 - Language Dictionary

Table 4-1. Subsystem Commands Syntax (continued)

STATus
:PRESet
:OPERation
[:EVENt]?
:CONDition?
:ENABIe <n>
:NTRansition<n>
:PTRansition<n>
:QUEStionable
[:EVENt]?
:CONDition?
:ENABIe <n>
:NTRansition<n>
:PTRansition<n>
SYSTem
:ERRor?
:LANGuage <language>
:VERSion?
:LOCal
:REMote
:RWLock
TRIGger
:SEQuence? | :ACQuire
[:IMMediate]
:COUNTt
:CURRent <n>
'VOLTage <n>
:HYSTeresis
:CURRent <n>
:VOLTage <n>
‘LEVel
:CURRent <n>
'VOLTage <n>
:SLOPe

:CURRent <slope>
:VOLTage <slope>

:SOURCce <source>

[:SEQuencel | :TRANSsient]

[:IMMediate]

:SOURCce <source>
:SEQuencel

:DEFine TRANSsient
:SEQuence?2

:DEFine ACQuire

Presets all enable and transition registers to power-on

Returns the value of the event register
Returns the value of the condition register
Enables specific bits in the Event register
Sets the Negative transition filter

Sets the Positive transition filter

Returns the value of the event register
Returns the value of the condition register
Enables specific bits in the Event register
Sets the Negative transition filter

Sets the Positive transition filter

Returns the error number and error string

Sets the programming language (SCPI | COMP)
Returns the SCPI version number

Go to local mode (for RS-232 operation)

Go to remote mode (for RS-232 operation)

Go to remote with local lockout (for RS-232 operation)

Triggers the measurement immediately

Sets the number of sweeps per current measurement
Sets the number of sweeps per voltage measurement

Qualifies the trigger when measuring current
Qualifies the trigger when measuring voltage

Sets the trigger level for measuring current
Sets the trigger level for measuring voltage

Sets the triggered current slope (POS | NEG | EITH)
Sets the triggered voltage slope (POS | NEG | EITH)
Sets the trigger source (BUS | INT)

Triggers the output immediately
Sets the trigger source (BUS)

Sets or queries the SEQ1 name

Sets or queries the SEQ2 name

42



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/



https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/



https://www.manualsplus.com/

B - Compatibility Language

Table B-2. COMPatibility Commands

Compatibility
Command

Description

Similar SCPI
Command

ASTS?

This command reads the contents of the accumulated status
register, which stores any bit condition entered in the status

register since the accumulated status register was last read,
regardless of whether the condition still exists.

Data Representation: ZZZZD

STAT:OPER?
STAT:QUES?
*ESE?

CLR

This command initializes the dc source to the power-on state. It
also resets the PON bit in the serial poll register. The command
performs the same function as the Device Clear (DCL) interface
message.

*RST

DCO|1

Only applies to units with Relay Option 760. This command
enables or disables the output without affecting the state of the
output relays.

Initial condition: DC 1

OUTP:STAT[:NOR]
0|1]|OFF|ON

DLY <n>

This command programs the delay time between the programming
of an output change that produces a CV, CC, or an UNREG
condition, and the recording of that condition by the status
registers. This can be used to prevent false triggering of the
OverCurrent Protection feature (OCP).

Initial delay: 0.08s (Normal); 0.008s (Fast).

OUTP:PROT:DEL

DSPO|1

This command enables or disables the dc source’s front panel
display.
Initial condition: DSP 1

DISP 0|1|OFF|ON

ERR?

This command determines the type of programming error detected
by the dc source. A remote programming error sets the ERR bit in
the status register, which can be enabled by UNMASK to request

service.

SYST:ERR?

FAULT?

This command reads which bits have been set in the fault register.
A bit is set in the fault register when the corresponding bit in the
status register changes from inactive to active AND the
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.

Data Representation: ZZZZD

STAT:OPER?
STAT:QUES?
*ESE

ID?

This command causes the dc source to report its model number
and any options that affect the dc source’s output.
Data Representation: Agilent663XA

*IDN?

IOUT?

This command measures and returns the actual output current.
Data Representation: SD.DDDD

MEAS:CURR?

ISET <n>

This command programs the output current. See Table 4-3 for the
programming range of this command.
Initial condition: see Table B-1

CURR

OCPO|1

This command enables or disables the dc source’s overcurrent
protection. If this function is enabled and the dc source goes into
CC mode, the output of the dc source is disabled. Initial condition:
OCPO

CURR:PROT:STAT
0|1]|OFF|ON

ouTo|1

This command enables or disables the dc source’s output. The dc
source will be able to implement commands even while the output
is disabled. Initial condition: OUT 1

OUTP:STAT
0|1]OFF|ON
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Compatibility Language - B

Table B-2. COMPatibility Commands (continued)

Compatibility Description Similar SCPI
Command Command
OVSET <n> This command programs the overvoltage protection. See Table VOLT:PROT
4-3 for the programming range of this command.
Initial condition: MAX
POLO|1 Only applies to units with Option 760. This command sets the OUTP:REL:POL 0]1
polarity of the output relays to either normal (1) or inverted (0).
Initial condition: POL 1
PONO|1 This command enables (1) or disables (0) SRQ at power-on. PSCO0]1
Initial condition: last programmed value
RELAY O |1 Only applies to units with Relay Option 760. This command opens | OUTP:REL O | 1
(0) or closes (1) the output relays without affecting the
programmed output state of the unit.
Initial condition: RELAY 1
RLYPON 0|1 | Only applies to units with Relay Option 760. This command opens | RCL 0
(0) or closes (1) the output relays at power-on without affecting
the programmed output state of the unit.
Initial condition: RLYPON 1
ROM? This command returns the ROM version of the dc source. *IDN?
Data Representation: AAA AAA
RST This command resets the dc source if the output is disabled by OUTP:PROT:CLE
the output protection circuits.
SENS:CURR This command sets the current measurement range of the dc SENS:CURR:RANG
:RANG <n> source. See Table 4-3 for the programming range of this
command.
Initial condition: MAX
SENS:SWE This command defines the number of data points in a SENS:SWE:POIN
:POIN <n> measurement sweep.
Initial condition: 32
SENS:SWE This command defines the time period between measurement SENS:SWE:TINT
:TINT <n> samples.
Initial condition: 15.6 ps.
SRQO|1 These commands enable or disable the dc source's ability to *SRE
request service from the controller for fault conditions. UNMASK
defines which conditions are defined as faults.
Initial condition;: SRQ 0
STS? This command reads the contents of the status register, which STAT:OPER:COND?
maintains the present status of the dc source. STAT:QUES:COND?
Data Representation: ZZZZD *ESE?
SYST:LANG This command causes the alternate language to become active SYST:LANG
and to be stored in nonvolatile memory. In this case, the
commands are equivalent. After being shut off, the dc source will
resume in the last-selected language when power is restored.
The parameter must be either COMP or SCPI.
TEST? This command causes the dc source to run selftest and report *TST?

any detected failures.
Data Representation: ZZZZD
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B - Compatibility Language

Table B-2. COMPatibility Commands (continued)

Compatibility Description Similar SCPI
Command Command
UNMASK These commands determine the conditions that will set bits in the STAT:OPER:ENAB
XXX fault register, allowing the operator to define the conditions that will | STAT:QUES:ENAB
be reported as fault Fault conditions can be enabled by sending *ESE
the decimal equivalent of the total bit weight of all conditions to be
enabled.
VOUT? This command measures and returns the actual output voltage. MEAS:VOLT?
Data Representation: SZZD.DD; (SZD.DDD for 6634B only)
VSET <n> This command programs the output voltage. See Table 4-3 for the | VOLT
programming range of this command.
Initial condition: 0 V
A = Alpha
D = Digit

S = Sign (blank for positive and — for negative)
Z = Digit with leading zeros output as spaces

Table B-3. COMPatibility Errors

Error NumberError String [Description/Explanation/Examples]

ERR O No error

ERR 1 EEPROM save failed [Data write to non-volatile memory failed]

ERR 2 Second PON after power-on [More than one PON command received after power-on. Only one
is allowed.]

ERR 4 RLYPON sent with no relay option present [A RLYPON command was sent with no relay option
present.]

ERR 5 No relay option present [A relay option command was sent with no relay option present.]

ERR 8 Addressed to talk and nothing to say [The unit was addressed to talk without first receiving a
query.]

ERR 10 | Header expected [A non-alpha character was received when a header was expected.]

ERR 11 | Unrecognized header [The string of alpha characters received was not a valid command.]

ERR 20 | Number expected [A non-numeric character was received when a number was expected.]

ERR 21 | Number Syntax [The numeric character received did not represent a proper number.]

ERR 22 Number out of internal range [The number received was too large or small to be represented in
internal format.]

ERR 30 | Comma [A comma was not received where one was expected.]

ERR 31 | Terminator expected [A valid terminator was not received where one was expected.]

ERR 41 | Parameter Out [The number received exceeded the limits for its associated command.]

ERR 42 | Voltage Programming Error [The programmed value exceeded the valid voltage limits.]

ERR 43 | Current Programming Error [The programmed value exceeded the valid current limits.]

ERR 44 | Overvoltage Programming Error [The programmed value exceeded the valid overvoltage limits.]

ERR 45 | Delay Programming Error [The programmed value exceeded the valid delay limits.]

ERR 46 Mask Programming Error [The programmed value exceeded the fault mask limits.]

ERR 51 EEPROM Checksum [EEPROM failed, or a new uncalibrated EEPROM was installed.]

86



https://www.manualsplus.com/

Compatibility Language - B

STATUS
REGISTER

cv 1
+CC 2
UNR 4
ov s
ot 16
not used 2
o * FAULT
. 18 REGISTER
INH 256
-cc 512 N
FAST 1024 )
NORM 2048 ! SERIAL
186 POLL
ACCUMULATED
STATUS MASKUS *} ® : ; MEG?TER
64
REGISTER REGISTER = “ ol
i cv ! 256 notused — | 4
? +cc 2 512 notused — | 8
N UNR 4 1024 roy—
8 ov 8 2048 ERR | 32
* or * ROS — | ®
32 not used 32 notused — | %
64 oc 64
128 ERR 128
256 INH 256
512 cc 512
1024 FAST 1024
2048 NORM | 2048

Figure B-1. COMpatibility Status Model

Table B-4. Bit Assignment of Status, Astatus, Fault, & Mask Registers

Bit Position 11 10 9 8 7 6 5 4 3 2 1 0

Bit Name NORM | FAST -CC |INH | ERR | OC not oT oV UNR | +CC | CV
used

Bit Weight 2048 1024 512 | 256 | 128 | 64 32 16 8 4 2 1

CV = The unit is operating in constant voltage mode.

CC+ = The unit is operating in constant current mode.

UNR = The output of the unit is unregulated.

QV = The overvoltage protection circuit has tripped.

OT = The over-temperature protection circuit has tripped.

OC = The overcurrent protection circuit has tripped.

ERR = A programming error has occurred. Use ERR? to clear.

CC = The unit is operating in negative constant current mode.

INH = The external remote inhibit signal has turned the output off.

FAST = The output is in Fast operating mode. (Agilent 66332A, 6631B, 6632B, 6633B, 6634B only)
NORM = The output is in Normal operating mode. (Agilent 66332A, 6631B, 6632B, 6633B, 6634B only)

Table B-5. Bit Configuration of Serial Poll Register

Bit Position 7 6 5 4 3 2 1 0
Bit Name not used | RQS ERR RDY not used | notused | PON FAU
Bit Weight 64 32 16 2 1

RQS = The dc source has generated a service request. Use a serial poll to clear.

ERR = Same as ERR bit in Status register. Use ERR? to clear.

RDY = This bhit cleared when unit busy processing commands. Set when processing complete.
PON = A Power-on has occurred. Use CLR to clear.

FAU = A bit has been set in the Fault register. Use FAULT? to clear.
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C - Error Messages

Table C-1. Error Numbers (continued)

Error Error String [Description/Explanation/Examples]
Number
-141 Invalid character data [bad character, or unrecognized]
-144 Character data too long
-148 Character data not allowed
-150 String data error
-151 Invalid string data [e.g., END received before close quote]
-158 String data not allowed
-160 Block data error
-161 Invalid block data [e.g., END received before length satisfied)]
-168 Block data not allowed
-170 Expression error
-171 Invalid expression
-178 Expression data not allowed
—200 Execution error [generic]
—222 Data out of range [e.g., too large for this device]
-223 Too much data [out of memory; block, string, or expression too long]
—224 lllegal parameter value [device-specific]
—225 Out of memory
-270 Macro error
272 Macro execution error
-273 lllegal macro label
—276 Macro recursion error
=277 Macro redefinition not allowed
=310 System error
-350 Too many errors [errors beyond 9 lost due to queue overflow]
—400 Query error [generic]
-410 Query INTERRUPTED [query followed by DAB or GET before response complete]
-420 Query UNTERMINATED [addressed to talk, incomplete programming message received]
—430 Query DEADLOCKED [too many queries in command string]
-440 Query UNTERMINATED [after indefinite response]
0 No error
1 Non-volatile RAM RDO section checksum failed
2 Non-volatile RAM CONFIG section checksum failed
3 Non-volatile RAM CAL section checksum failed
4 Non-volatile RAM STATE section checksum failed
5 Non-volatile RST section checksum failed
10 RAM selftest
11 VDAC/IDAC selftest 1
12 VDAC/IDAC selftest 2
13 VDAC/IDAC selftest 3
14 VDAC/IDAC selftest 4
15 OVDAC selftest
80 Digital 1/0 selftest error
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Error Messages

Table C-1. Error Numbers (continued)

-C

Error Error String [Description/Explanation/Examples]
Number

213 Ingrd receiver buffer overrun

216 RS-232 receiver framing error

217 RS-232 receiver parity error

218 RS-232 receiver overrun error

220 Front panel uart overrun

221 Front panel uart framing

222 Front panel uart parity

223 Front panel buffer overrun

224 Front panel timeout

401 CAL switch prevents calibration

402 CAL password is incorrect

403 CAL not enabled

404 Computed readback cal constants are incorrect

405 Computed programming cal constants are incorrect

406 Incorrect sequence of calibration commands

407 CV or CC status is incorrect for this command

408 Output mode switch must be in NORMAL position

601 Too many sweep points

602 Command only applies to RS-232 interface

603 CURRent or VOLTage fetch incompatible with last acquisition

604 Measurement overrange
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Example Programs - D

1085

1090 ' Query dc source outputs CURRENT?" : GOSUB 2000 : GOsSUB 3000

1100 VOUT = QUTPUTS(1)

1105 | QUT = QUTPUTS( 2)

1110 PRINT "The output levels are "VOUT" Volts and "I QUT" Anps"

1115

1120 ’'Programtriggered current level to value insufficient to naintain
1125 ’'supply within its CV operating characteristic

1130 CODES$ = "CURR TRIG M N' : GOSUB 2000

1135

1140 ' Set operation status nmask to detect node change fromCV to CC
1145 CODES$ = " STAT: OPER: ENAB 1024; PTR 1024" : GOSUB 2000
1150

1155 ’'Enable Status Byte OPER sumrary bit

1160 CCODES$ = "*SRE 128" : GOSUB 2000

1165

1170 "Armtrigger circuit and send trigger to dc source
1175 CODES$ = "I N Tl ATE: SEQUENCEL; TRl GGER' : GOSUB 2000
1180

1185 'Wait for supply to respond to trigger

1190 FOR 1= 1 to 100 :NEXT |

1195

1200 ’'Poll for interrupt caused by change to CC node and print to
screen

1205 CALL | OSPOLL (PS, RESPONSE)

1210 | F (RESPONSE AND 128) <> 128 THEN GOTO 1240 'No OPER event to
report

1215 CODES$ = "STATUS: OPER EVEN?" : GOSUB 2000 ' Query status oper
regi ster

1220 CALL | CENTER (PS, OEVENT) ' Read back event bit
1225 | F PCIB. ERR <> NOERR THEN ERROR PCl B. BASERR

1230 | F (OEVENT AND 1024) = 1024 THEN PRI NT "Supply sw tched to CC
node. "

1240 ’'Clear the status circuit

1245 CODES$ = "*CLS" : GOSUB 2000

1250 FOR |1 =1 TO 100 : NEXT | "Wait for supply to
cl ear

1255

1260 ' Disable output and save present state in |ocation 2

1265 CODES$ = "QOUTPUT OFF; * SAV 2" : GOSUB 2000

1270 END

1275

2000 ’'Send command to dc source

2005 LENGTH = LEN( CCDESS$)

2010 CALL | OQQUTPUTS (PS, CODES$, LENGTH) "Send command to
interface

2015 | F PClI B. ERR <> NOERR THEN ERROR PCI B. BASERR " SETUP. BAS error
trap

2020 RETURN

2025

3000 'Get data from dc source

3005 CALL | CENTERA (PS, QUTPUTS(1), MAX. ELEMENTS, ACTUAL. ELEMENTS)
3010 | F PCIB. ERR <> NOCERR THEN ERROR PClI B. BASERR

3015 RETURN
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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
3030
3035
3040
3045
3050
3055
3060
3065
3070
3075
3080

Example Programs - D

"Clear status circuit
CODES$="*CLS" : GOSUB 2000
FOR =1 TO 50 : NEXT | "Wait for supply to clear

"Di sabl e output and save present state to | ocation 2
CODES$ = "QUTPUT OFF; *SAV 2" : GOSUB 2000
END

Send command to dc source

CALL | BWRT( PS% CODES$)

| F | BSTAT%

RETURN

"Di sabl e output and save present state to | ocation 2
CODES$ = "QUTPUT OFF; *SAV 2" : GOSUB 2000

END

Send conmand to dc source
CALL | BWRT( PS% CODESS$)

| F | BSTAT%

RETURN

"Error detection routine
PRINT "GPIB error. |BSTAT%
PRI NT * | BERR%
STOP

HEXS$( | BSTAT%)
"“IBERR in line ";ERL

'CGet data fromdc source
CALL | BRD( PS% QUTPUTS)
I F | BSTA%
I =1 "Parse data string
X=1
C=I NSTR( 1, QUTPUTS, "; ")
WHLE C<>0
D$=M D$( QUTPUTS, |, C- 1)

QUTPUT( X) =VAL( D9$) " Get val ues
| =C+1
C=I NSTR(|, OUTPUTS$, "; ")
X=X+1
VEND

D$=RI GHT$( OUTPUTS$, LEN( QUTPUTS) - (I - 1))

OUTPUT( X) =VAL( D$)

OUTPUT$=SPACE$( 40) "Clear string
RETURN
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Index

—H— newline, 15
message unit
hanning, 54 separator, 15
header, 15 minimum measurements, 24
long form, 15 monitoring both phases of status transition, 36
short form, 15 moving among subsystems, 14
history, 2 MSS hit, 35
HP 8235A driver, 93 multiple measurements, 29
HP BASIC controllers, 94
HP-IB — N—
address, 10
capabilities of the dc source, 10 National Instruments GPIB driver, 93
triggers, 26 negative, 78
numerical dataformats, 16
—_—
INH, 36 —O0—
initialization, 19 OCP, 20
initiate commands, 73 operation status group, 33
INIT CONT NAME, 73 optional header
INIT CONT SEQ, 73 example, 14
INIT NAME, 73 output commands, 55
INIT SEQ, 73 OUTP, 55
initiating measurement trigger system, 25 OUTPDFI, 55
initiating output trigger system, 22 OUTP DFI SOUR, 55
internal, 79 OUTP PON STAT, 56
internal triggers, 26 OUTP PROT CLE, 56
internally triggered measurements, 25 OUTP PROT DEL, 56
OUTPREL, 57
—L— OUTPREL POL, 57
OUTP RI MODE, 57
language, 83 output queue, 35
language dictionary, 39 output trigger system model, 21
latching, 57 overcurrent protection, 20
live, 57
—pP—
—M— .
PON (power on) bit, 34
making measurements, 23 positive, 78
MAYV bit, 35 post-event triggering, 30
maximum measurements, 24 power-on conditions, 32
measure commands, 23, 47 power-on initialization, 19
MEAS ARRay CURR?, 47 pre-event triggering, 30
MEAS ARRay VOLT?, 47 print date, 2
MEAS CURR ACDC?, 48 program examples, 93
MEAS CURR HIGH?, 48 programming parameters, 43
MEAS CURR LOW?, 49 programming status registers, 32
MEAS CURR MAX?, 49 programming the output, 19
MEAS CURR MIN?, 49 pulse measurement example, 11, 30
MEAS CURR?, 48 pulse measurement queries, 28
MEASVOLT ACDC?, 50 pulse waveforms, 28
MEASVOLT HIGH?, 50
MEASVOLT LOW?, 51 _Q_
MEASVOLT MAX?, 51
MEASVOLT MIN?, 51 queries, 14
MEASVOLT?, 50 query
measurement trigger system model, 25 indicator, 15
measuring output pulses, 28 questionable status group, 34

message terminator, 15
end or identify, 15
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—R—

rectangular, 54
remote inhibit, 36
returning voltage or current data, 24
RI, 36
rms measurements, 24
root specifier, 15
RQS hit, 35
RS-232
capabilities of the dc source, 10
dataformat, 10, 12
data terminator, 16
flow control, 11
RTS-CTS, 11

—S—

safety guidelines, 2

SCPI
command completion, 17
command syntax, 39
command tree, 13
common commands, 13
conformance, 81
dataformat, 16
device clear, 17
header path, 13
message structure, 14
message types, 14
message unit, 15
multiple commands, 13
non-conformance, 81
program message, 14
references, 8
response message, 14
subsystem commands, 13, 39
triggering nomenclature, 21, 25

selecting measurement trigger source, 26

sense commands, 47
SENS CURR DET, 52
SENS CURR RANG, 52
SENS FUNC, 53
SENS SWE OFFS POIN, 53
SENS SWE POIN, 53
SENS SWE TINT, 53
SENSWIND, 54

servicing operation status, 35

servicing questionable status events, 35

setting output trigger system, 21
source commands, 55
[SOUR] CURR, 58
[SOUR] CURR PROT STAT, 58
[SOUR] CURR TRIG, 58
[SOUR] DIG DATA, 59
[SOUR] DIG FUNC, 59
[SOUR] VOLT, 59
[SOUR] VOLT ALC BAND?, 60
[SOUR] VOLT PROT, 60
[SOUR] VOLT TRIG, 60
SRD, 16

standard event status group, 34
status bit configurations, 33
status byte register, 34
status commands, 61
STAT OPER COND?, 61
STAT OPER ENAB, 62
STAT OPER NTR, 62
STAT OPER PTR, 62
STAT OPER?, 61
STAT PRES, 61
STAT QUES COND?, 63
STAT QUESENAB, 63
STAT QUESNTR, 64
STAT QUESPTR, 64
STAT QUES?, 63
status model, 32
subsystem commands syntax, 40
suffixes, 16
system commands, 68
SYST ERR?, 69
SYST LANG, 69, 83
SYST LOC, 70
SYST REM, 70
SYST RWL, 70
SYST VERS?, 69
system errors, 89

.

trigger commands, 73
TRIG, 74
TRIG ACQ, 74
TRIG ACQ COUN CURR, 75
TRIG ACQ COUN VOLT, 75
TRIG ACQHYST CURR, 76
TRIGACQHYST VOLT, 76
TRIG ACQLEV CURR, 77
TRIGACQLEV VOLT, 77
TRIG ACQ SLOP CURR, 78
TRIGACQSLOPVOLT, 78
TRIG ACQ SOUR, 79
TRIG SEQ1 DEF, 79
TRIG SEQ2, 74
TRIG SEQ2 COUN CURR, 75
TRIG SEQ2 COUN VOLT, 75
TRIG SEQ2 DEF, 79
TRIG SEQ2 HY ST CURR, 76
TRIG SEQ2 HYST VOLT, 76
TRIG SEQ2 LEV CURR, 77
TRIG SEQ2 LEV VOLT, 77
TRIG SEQ2 SLOP CURR, 78
TRIG SEQ2 SLOPVOLT, 78
TRIG SEQ2 SOUR, 79
TRIG SOUR, 74

triggering output changes, 21

triggers
continuous, 22
single, 22

types of SCPI commands, 13

Index
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Index

—\V— —W—
varying voltage or current sampling, 29 waiting for measurement results, 27
voltage, 20
maximum, 20 — X—
measurements, 23
XON-XOFF, 11
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Manual Updates

The following updates have been made to this manual since the December 1998 printing
indicated on the Printing History page.

11/9/99

Information about installing VXIplugé&play Power Products Instrument Drivers has been included in the
beginning of chapter 2.

1/4/00
All references to HP have been changed to Agilent.

All references to HP-IB have been changed to GPIB.
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