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Safety Summary

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

GENERAL

This product is a Safety Class 1 instrument (provided with a protective earth terminal). The protective features of
this product may be impaired if it is used in a manner not specified in the operation instructions.

Any LEDs used in this product are Class 1 LEDs as per IEC 825-1.
ENVIRONMENTAL CONDITIONS
This instrument is intended for indoor use in an installation category II, pollution degree 2 environment. It is

designed to operate at a maximum relative humidity of 95% and at altitudes of up to 2000 meters. Refer to the
specifications tables for the ac mains voltage requirements and ambient operating temperature range.

BEFORE APPLYING POWER

Verify that the product is set to match the available line voltage, the correct fuse is installed, and all safety
precautions are taken. Note the instrument's external markings described under "Safety Symbols".

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cover must be connected to an electrical ground. The
instrument must be connected to the ac power mains through a grounded power cable, with the ground wire firmly
connected to an electrical ground (safety ground) at the power outlet. Any interruption of the protective (grounding)

conductor or disconnection of the protective earth terminal will cause a potential shock hazard that could result in
personal injury.

ATTENTION: Un circuit de terre continu est essentiel en vue du fonctionnement sécuritaire de I'appareil.
Ne jamais mettre I'appareil en marche lorsque le conducteur de mise ... la terre est d,branch,.

FUSES

Only fuses with the required rated current, voltage, and specified type (normal blow, time delay, etc.) should be
used. Do not use repaired fuses or short-circuited fuseholders. To do so could cause a shock or fire hazard.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE
Do not operate the instrument in the presence of flammable gases or fumes.
DO NOT REMOVE THE INSTRUMENT COVER

Operating personnel must not remove instrument covers. Component replacement and internal adjustments must be
made only by qualified service personnel.

Instruments that appear damaged or defective should be made inoperative and secured against unintended
operation until they can be repaired by qualified service personnel.
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SAFETY SYMBOLS

SEonco-rz+® 9 Q

WARNING

Caution

Direct current

Alternating current

Both direct and alternating current

Three-phase alternating current

Earth (ground) terminal

Protective earth (ground) terminal

Frame or chassis terminal

Terminal is at earth potential. Used for measurement and control circuits designed to be
operated with one terminal at earth potential.

Terminal for Neutral conductor on permanently installed equipment

Terminal for Line conductor on permanently installed equipment

On (supply)
Off (supply)

Standby (supply). Units with this symbol are not completely disconnected from ac mains when
this switch is off. To completely disconnect the unit from ac mains, either disconnect the power
cord or have a qualified electrician install an external switch.

In position of a bi-stable push control

Out position of a bi-stable push control

Caution, risk of electric shock

Caution, hot surface

Caution (refer to accompanying documents)

The WARNING sign denotes a hazard. It calls attention to a procedure, practice, or the like,
which, if not correctly performed or adhered to, could result in personal injury. Do not proceed
beyond a WARNING sign until the indicated conditions are fully understood and met.

The CAUTION sign denotes a hazard. It calls attention to an operating procedure, or the like,
which, if not correctly performed or adhered to, could result in damage to or destruction of part
or all of the product. Do not proceed beyond a CAUTION sign until the indicated conditions
are fully understood and met.
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Declaration Page

DECLARATION OF CONFORMITY
according to ISO/IEC Guide 22 and EN 45014

Manufacturer's Name:

Manufacturer's Address:

declares that the Product

Product Name:

Model Number:

Hewlett-Packard Company

150 Green Pond Road
Rockaway, New Jersey 07866
U.S.A.

a) Dynamic Measurement DC Source
b) System DC Power Supply

a) HP 66311A, 66312A
b) HP 6612B, 6611C, 6612C, 6613C, 6614C

conforms to the following Product Specifications:

Safety:

EMC:

Supplementary Information:

IEC 1010-1:1990+A1(1992) / EN 61010-1:1993

CISPR 11:1990 / EN 55011:1991 - Group 1 Class B

IEC 801-2:1991 / EN 50082-1:1992 - 4 kV CD, 8 kV AD

IEC 801-3:1984 / EN 50082-1:1992 -3V /m

IEC 801-4:1988 / EN 50082-1:1992 - 0.5 kV Signal Lines
1 kV Power Lines

The product herewith complies with the requirements of the Low Voltage Directive
73/23/EEC and the EMC Directive 89/336/EEC and carries the CE-marking accordingly.

New Jersey
Location

November, 1997 ; é a::-’:

Bruce Krueger / Quality Manager

European Contact: Your local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH,
Department TRE, Herrenberger Strasse 130, D-71034 Boeblingen (FAX:+49-7031-14-3143)
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Acoustic Noise Information

Herstellerbescheinigung

Diese Information steht im Zusammenhang mit den Anforderungen der
Maschinenl&minformationsverordnung vom 18 Januar 1991.

* Schalldruckpegel Lp <70 dB(A)

* Am Arbeitsplatz

* Normaler Betrieb

* Nach EN 27779 (Typprufung).

Manufacturer's Declaration

This statement is provided to comply with the requirements of the German Sound Emission Directive,
from 18 January 1991.

* Sound Pressure Lp <70 dB(A)

* At Operator Position

* Normal Operation

* According to EN 27779 (Type Test).

Printing History

The edition and current revision of this manual are indicated below. Reprints of this manual 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
manual. In some cases, the manual change applies only to specific instruments. Instructions provided on
the change sheet will indicate if a particular change applies only to certain instruments.

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 Hewlett-Packard Company. The information contained in this document is subject to change
without notice.

© Copyright 1998 Hewlett-Packard Company Edition 1 May, 1998

Vi
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General Information - 2

The dc source is capable of providing a constant dc output of 15 volts with up to 3 amperes of current. It
is capable of sourcing peak currents of up to 5 amperes -- provided the peak current pulse does not
exceed 7 milliseconds, and the average current requirement does not exceed 3 amperes. The peak current
capability is illustrated by the dotted line in Figure 2-1.

The dc source can operate in either constant voltage (CV) or constant current (CC) over the rated output
voltage and current. Figure 2-1 shows a single range — two quadrant capability. This means that the dc
source is capable of sourcing as well as sinking current over the output voltage range from zero volts to
the rated voltage. This negative current sinking capability provides fast downprogramming of the output
of the dc source. The negative current is not programmable, and varies linearly from 1.2 amperes at the
full rated voltage, to 2.8 amperes at zero output voltage.

The operating point of the unit is determined by the voltage setting, current setting, and the load
resistance. In figure 2-1, operating point 1 is defined by the load line traversing the positive operating
quadrant in the constant voltage region. Operating point 2 is defined by the load line traversing the
positive operating quadrant in the constant current region.

NOTE: If you attempt to operate the dc source beyond its output ratings, the output of the unit
may become unregulated. This is indicated by the UNR annunciator on the front panel.
The output may also become unregulated if the ac line voltage drops below the minimum
rating specified in Appendix A.

Appendix A documents the dc source's specifications and supplemental characteristics.

13
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Installation - 3

NOTE: In this arrangement, the output of the unit should be programmed OFF before the relays
are switched. This is because if the load leads are opened before the sense leads, the
overvoltage protection circuit will trip if it is enabled.

HP 66311A OUTPUT
CONNECTOR
S - + 48 J_- SENSE
—— — — s Local
‘_._ Remote
HH @ ﬂ ! SENSE
SWITCH oUT
- TWISTLEADS
7
TWISTPAR —
o
e e/\
WIRE RESISTANCE
DISCONNECT RELAYS

Figure 3-3. Remote Sense Connections with External Relays

Figure 3-4 shows how to connect remote sense leads when using a removable test fixture. Note that in
this configuration, the wires in the part of the test fixture where the phone is located must be less than 20
inches in length. This is for stability ase well as for the fact that the remote sense leads cannot
compensate for the voltage drop in this part of the test fixture.

HP 66311A OUTPUT
CONNECTOR
— SENSE
S S
| enoe
A SENSE
SWITCH OUT
i TWIST LEADS LENGTH
|| - MUST BE
_H UNDER 20
T
TWIST PAIR 'N7ES
el \
WIRE RESISTANCE T TWIST LEADS
FIXTURE B,
CONNECTIONS

Figure 3-4. Remote Sense Connections with Test Fixture

21
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Installation - 3

The RS-232 connector is a DB-9, male connector. Adapters are available to connect the dc source to any
computer or terminal with a properly configured DB-25 connector (see Table 2-2).

12345

0 0 O O O
OQ

6789

Figure 3-6. RS-232 Connector
Pin Input/Output  Description

1 - no connection

2 Input Receive Data (RxD)

3 Output Transmit Data (TxD)

4 Output Data Terminal Ready (DTR)
5 Common Signal ground

6 Input Data Set Ready (DSR)

7 Output Request to Send (RQS)

8 Input Clear to Send (CTS)

9 - no connection

27
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4 - Turn-On Checkout

10.

11.

12.

13.

14.

15.

16.

30

Procedure

Press Enter Number,
8, Enter

Press Shift, OV,
Enter Number,
<22>, Enter

Press Shift, Prot Clear

Press Output on/off
Connect a jumper wire
across the + and - output

terminals.

Press Output on/off.

Press Current,
Enter Number,
<3>, Enter.

Press Shift, OCP

Press Shift, OCP

Press Shift, Prot Clear

Turn the unit off and
remove the shorting wire
from the output terminals.

Display

VOLT:PROT 8

0.449V  0.145A

VOLT:PROT <22>

<15.003>V
0.0034A

0.0005V
<0.3071>A

0.0452V
<2.998>A

0.0005V  0.0003A

0.0005V  0.0003A

0.0452V
<2.998>A

Explanation

Programs the OVP to 8 volts, which is less than the
previously set output voltage.

Because the OVP voltage entered was less than the
output voltage, the OVP circuit tripped. The output
dropped to zero, CV turned off, and Prot turned on.

Programs the OVP to a value greater than the output
voltage setting of the unit. This prevents the OV circuit
from tripping again when the protection condition is
cleared.

Clears the protection condition, thus restoring the
output of the unit. Prot turns off and CV turns on.

Turn the output off.

Shorts the output of the unit.

The CC annunciator is on, indicating that the unit is in
constant current mode. The unit is sourcing output
current at 10% of the maximum rating (the default
output current limit setting).

Programs the output current to 3 amperes.

You enabled the overcurrent protection circuit. The
circuit then tripped because the unit was operating in
constant current mode. The CC annunciator turns off
and the OCP and Prot annunciators come on.

You have disabled the overcurrent protection circuit.
The OCP annunciator turns off.

Restores the output. The Prot annunciator turns off. CC
is on.

The next time the unit turns on it will be restored to the
*RST or factory default state.
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5 — Front Panel Operation

@ Annunciators

® Rotary Control

@ Output
Connectors

® Line
® System Keys

@ Function Keys

Entry Keys

34

Annunciators light to indicate operating modes and status conditions:
CV The dc source output is in constant-voltage mode.

CC The dc source output is in constant-current mode.

Unr The dc source output is in an unregulated state.

Dis The dc source output is disabled (off).

OCP The overcurrent protection state is enabled.

Prot One of the dc source's output protection features is activated.
Cal The dc source is in calibration mode.

Shift The Shift key is pressed to access an alternate key function.
Rmt The selected interface (HP-IB or RS-232) is in a remote state.
Addr The interface is addressed to talk or to listen.

Err There is a message in the SCPI error queue.

SRQ The interface is requesting service from the controller.

The rotary control lets you set the output voltage or current as well as menu
parameters. Press € and & to select the resolution, then adjust the value with
the knob.

Front panel binding posts let you connect loads to the front of the unit. Before
using the front panel binding posts, make sure that the sense switch on the back
of the unit is set to Local. Specifications are not guaranted at the front panel.

This turns the dc source on or off.

The system keys let you:
Return to Local mode (front panel control)
Set the dc source HP-IB address
Selects the remote programming interface
Set the RS-232 interface communication baud rate and parity bit
Display SCPI error codes and clear the error queue
Save and recall up to 4 instrument operating configurations
Select the programming language
Enable/disable the remote front panel interface

Function access command menus that let you:
Enable or disable the output
Select metering functions
Program output voltage and current
Display the protection status state
Set and clear protection functions
Set the output state at power-on
Calibrate the dc source
Select the output compensation
A and v scroll through the front panel menu commands

Entry keys let you:
Enter programming values
Increment or decrement programming values
s and ¥ select the front panel menu parameters
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Front Panel Operation - 5

Use the Meter menu for making front panel measurements:
Action Display

1. For current measurements, press Shift, Input. Then press W until you obtain the CURR:RANG AUTO
CURR:RANG AUTO command. Press Enter to activate autoranging. Two other
selections are also available. Select the HIGH range when measuring currents above
20 mA. Select the LOW range for improved resolution when measuring currents
below 20 mA. Note that the LOW range is only appropriate for making dc
measurements.

2. For output waveform measurements, press Shift, Input. Then press ¥ until you CURR:DET ACDC
obtain the CURR:DET command. Check to make sure that the ACDC current
detector is selected. This provides the best accuracy for waveform measurements.
Only select the DC current detector if you are making dc current measurements and
you require a dc measurement offset better than ImA on the High current
measurement range. Press Enter to activate any changes.

NOTE: In the LOW current measurement range, the current detector is fixed at DC. With the
current detector in dc, accurate current measurements cannot be made on waveforms
with frequency contents over 1 kilohertz.

3. To change the front panel time interval and buffer size for output waveform TINT 0.002
measurements, press Shift, Input. Then press ¥ until you obtain the TINT
command. Use the Entry keys to enter a value from 15.6 microseconds to 1 second
in seconds. Then press Enter.

4. Continue by pressing Shift, Input and ¥ until you obtain the POINT command. POINT 1024
Press W to select a different buffer size. The choices are: 1,2,4,8, 16,32, 64, 128,
256, 512, 1024, and 2048. Then press Enter.

One reason to change the front panel time interval and data points is if the
waveform being measured has a period shorter than 3 times the present front panel
acquisition time.

5. On the Function keypad press Meter and press ¥ repeatedly
to access the following measurement parameters:

¢  dc voltage and current <reading>V <reading>A
¢  peak voltage <reading>V MAX
¢  minimum voltage <reading>V MIN
¢  high level of a voltage pulse waveform <reading>V HIGH
¢ low level of a voltage pulse waveform <reading>V LOW
¢ rms voltage <reading>V RMS
¢ peak current <reading>A MAX
¢  minimum current <reading>A MIN
¢ high level of a current pulse waveform <reading>A HIGH
¢ low level of a current pulse waveform <reading>A LOW
¢ rms current <reading>A RMS
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7 - Programming the DC Source

FETC:CURR:MAX?
FETC:VOLT:MAX?

5

FETC:CURR:HIGH?E
FETC:VOLT:HIGH?

FETC:CURR:LOW?}
FETC:VOLT:LOW?

DATA POINTS iJ
FETC:CURR:MINVE

FETC:VOLT:MIN?

Figure 7-3. Measurement Commands Used to Return Pulse Data
Minimum and Maximum Measurements

To return the maximum or minimum value of a pulse or ac waveform use:

FETCh:VOLTage :MAXimum? or
FETCh:VOLTage : MINimum?
FETCh:CURRent : MAXimum? or
FETCh:CURRent : MINimum?

High/Low Measurements

The value of the high level or low level of a pulse can also be measured. High and low level
measurements are defined as follows: The instrument first measures the minimum and maximum data
points of the pulse waveform. It then generates a histogram of the pulse waveform using 1024 bins
between the maximum and minimum data points. The bin containing the most data points above the 50%
point is the high bin. The bin containing the most data points below the 50% point is the low bin. The
average of all the data points in the high bin is returned as the High level. The average of all the data
points in the low bin is returned as the Low level. If no high or low bin contains more than 1.25% of the
total number of acquired points, then the maximum or minimum value is returned by these queries.

To return the average value of the high bin, use:
FETCh:CURRent : HIGH? or
FETCh:VOLTage : HIGH?

To return the average value of the low bin, use:

FETCh:CURRent : LOW? or
FETCh:VOLTage : LOW?
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Programming the DC Source - 7
Single Triggers

Providing that you have specified the appropriate trigger source and a measurement acquisition, you can
generate triggers as follows:

HP-IB Triggers Send one of the following commands over the HP-IB:

TRIGger:IMMediate (not affected by the trigger source setting)
*TRG

a group execute trigger

Internal Triggers To trigger off of the output signal, you must specify the output level that
generates the trigger, the rising or falling edge of the slope, and a hysteresis to
qualify trigger conditions. This is illustrated in figure 7-5.

Trigger occurs on rising edge Trigger occurs on falling edge
when signal crosses positive when signal crosses negative
hysteresis band limit hysteresis band limit

TRIG:ACQ:HYST:CURR <value>
TRIG:ACQ:HYST:VOLT <value>

TRIG:ACQ:LEV:CURR <level>—">_ /
TRIG:ACQ:LEV:VOLT <level>

TRIG:ACQ:SLOP:CURR POS/f
TRIG:ACQ:SLOP:VOLT NEG TRIG:ACQ:SLOP:CURR N i
TRIG:ACQ:SLOP:VOLT NEG

—~———— Measurement time = time interval X number of points —— >

Figure 7-5. Commands Used to Control Measurement Triggers

To specify the output level that will generate triggers for both positive- and negative-going signals use:
TRIGger:SEQuence?2:LEVel : CURRent <values> or

TRIGger:ACQuire:LEVel : CURRent <value>

To specify the slope on which triggering occurs use the following commands. You can specify a
POSitive, a NEGative, or EITHer type of slope.

TRIGger:SEQuence2:SLOPe:CURRent <slope> or
TRIGger:ACQuire:SLOPe:CURRent <slope>

To specify a hysteresis band to qualify the positive- or negative-going signal use:

TRIGger:SEQuence?2:HYSTeresis:CURRent <value> or
TRIGger:ACQuire:HYSTeresis:CURRent <value>

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.

67


https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

7 - Programming the DC Source
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8 — Language Dictionary

Table 8-1. 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 - 8

Table 8-1. Subsystem Commands Syntax (continued)

OUTPut
[:STATe] <bool>
:TYPE [:CAPacitance] <setting>
:DFI
[:STATe] <bool>
:SOURCce <source>
:PON
:STATe <state>
:PROTection
:CLEar
:DELay <n>
: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>
:PROTection
[:LEVel] <n>
:STATe <bool>

Enables/disables the dc source output
Sets output capacitor compensation (HIGH | LOW)

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

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 (ON
Sets and reads the digital control port
Configures digital control port (RIDF | DIG)
Sets the dc voltage level

Sets the transient voltage level

Sets the overvoltage protection threshold
Enable/Disable overvoltage protection
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8 — Language Dictionary

Table 8-1. Subsystem Commands Syntax (continued)

STATus
:PRESet
:OPERation
[:EVENt]?
:CONDition?
:ENABIle <n>
:NTRansition<n>
:PTRansition<n>
:QUEStionable
[:EVENt]?
:CONDition?
:ENABIle <n>
:NTRansition<n>
:PTRansition<n>
SYSTem
:ERRor?
:LANGuage <language>
:VERSion?
:LOCal
:REMote
:RWLock
TRIGger
:SEQuence2 | :ACQuire
[:IMMediate]
:COUNt
:CURRent <n>
:VOLTage <n>
:HYSTeresis
:CURRent <n>
:VOLTage <n>
:LEVel
:CURRent <n>
:VOLTage <n>
:SLOPe
:CURRent <slope>
:VOLTage <slope>
:SOURCce <source>
[:SEQuencel | :TRANsient]
[:IMMediate]
:SOURCce <source>
:SEQuencel
:DEFine TRANsient
:SEQuence2
: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
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Specifications - A

Table A-2. Supplemental Characteristics (continued)

Parameter

HP 66311A

Measurement Time
(voltage or current)

50 ms average
(includes the default time of 30 ms' for acquiring
data, and a 20 ms data processing overhead)

Command Processing
Time

4 ms average
(for output to begin to change
following receipt of digital data)

Remote Sense Capability

Up to 4 V can be dropped across each load lead.
(add 2 mV to the voltage load regulation
specification for each 1 V change in the positive
output lead due to load current change.)

Savable Instrument States
(applies only in SCPI mode)

4 (in locations 0 to 3)

RS-232 Interface Baud rates: 300 600 1200 2400 4800 9600
Capabilities Data formats: 7 bits even or odd parity; 8 bits without parity
Language: SCPI or COMPatibility”
HP-IB Interface Language: SCPI or COMPatibility’
Capabilities Interface: AHI1, C0, DC1, DT1, E1, L4, PPO, RL1, SH1,
SR1, T6

INH/FLT Characteristics

Maximum ratings:

FLT Terminals:

INH Terminals:

16.5 Vdc between terminals 1 and 2; 3 and 4; and
from terminals 1 or 2 to chassis ground

Low-level output current = 1.25 mA max.
Low-level output voltage = 0.5 V max.

Low-level input voltage = 0.8 V max.
High-level input voltage = 2 V min.
Low-level input current = 1 mA
Pulse width = 100 ps min.
Time delay = 4 ms typical

Digital I/0 Characteristics

Maximum ratings:

Digital OUT Port
0,1,2 (open
collector)

same as INH/FLT Characteristics

Output leakage @ 16V = 0.1 mA (ports 0,1)
=12.5 mA (port 2)
Output leakage @ 5V = 0.1 mA (ports 0,1)
=0.25 mA (port 2)
Low-level output sink current @ 0.5 V=4 mA
Low-level output sink current @ 1 V=50 mA

'Time may be reduced by changing the default conditions of 2048 data points, however, measurement uncertainty due to noise

will increase.

2COMPatibility language is used to program the HP 663xA Series power supplies. Not all HP 66311A capabilities are available
when using the COMPatibility language.
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A - Specifications

Table A-2. Supplemental Characteristics (continued)

Parameter

HP 66311A

Digital I/O Characteristics
(continued)

Digital IN Port 2:
(internal pull-up)

Low-level input current @ 0.4 V = 1.25 mA
High-level input current @ 5 V =0.25 mA
Low-level input voltage = 0.8 V max.
High level input voltage = 2.0 V min.

Isolation to Ground 50 Vdc
(Maximum from either
output terminal to chassis)
Recommended Calibration 1 year
Interval (from the date the unit is put into service)
Regulatory Compliance Listing pending: UL 3111-1

Certified to: CSA 22.2 No. 1010.1

Conforms to: IEC 1010-1, EN 61010-1
Complies with: | EMC directive 89/336/EEC (ISM Group! Class B)
Dimensions Height: 88.1 mm (3.5in.)
(see figure 3-1) Width: 212.8 mm (8.4in.)
Depth: 4444 mm (17.5 in.)

Net weight 8.85 kg (19.5 1bs.)
Shipping weight 11.1 kg (24.5 Ibs.)
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B - Verification and Calibration

Current Measurement (Low Range)
Action

7. Turn off and connect the dc source as shown in Figure B-1B using
the 400 ohm load resistor. Set the DMM to operate in current
mode.

8. Turn on the dc source, access the Input menu, and set the current
range to LOW.

9. Set the output voltage to 0 V and the current 3 A. Press Output
On/Off to enable the output.

10.  Note the current reading on the DMM (Iout). Record the current
reading on the front panel display.

11.  Set the output voltage to 8 volts.

12.  Note the current reading on the DMM (Iout). Record the current
reading on the front panel display.

Current Sink Measurement
Action

13.  Turn off the dc source and connect an external supply to the output
of the unit as shown in figure B-1C using the 400 ohm load
resistor. Set the DMM to operate in current mode.

14.  Turn on the dc source, access the Input menu, and set the current
range to LOW.

15.  Access the Input menu and set the current sense detector to DC.
16 Turn on the external supply and program it to 8 volts and 5 A.
" Program the dc source to 0 V and 1 A.
Press Output On/Off to enable the output.

17.  Note the current reading on the DMM (Iout). Record the current
reading on the front panel display.

18.  Access the Input menu and set the current range to HIGH.
19.  Short out the load resistor by connecting a jumper across it.

20.  Note the current reading on the DMM (Iout). Record the current
reading on the front panel display.

126

Normal Result

CURR:RANG LOW

Output current near 0 A.

Reading within low current
measurement (see table B-2).

Output current near +20 mA.

Reading within high current
measurement (see table B-2).

Normal Result

CURR:RANG LOW

CURR:DET DC

Output current near —20 mA.

Reading within low current sink
measurement (see table B-2).

CURR:RANG HIGH
Output current approx. —2 A

Reading within high current sink
measurement (see table B-2).
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10.

Action

Connect the DMM (in voltage mode) directly to the dc source. Do
not connect the load resistor or current shunt.

Press Shift Cal, scroll to CAL VOLT, and press Enter.

Press Shift Cal, scroll to CAL LEV, and press Enter to select the
first calibration point.

Press Shift Cal, scroll to CAL DATA, press Enter Number, and
enter the voltage value displayed on the DMM.

Press Shift Cal, scroll to CAL LEV, use W to scroll to P2 (the
second calibration point), and press Enter.

Press Shift Cal, scroll to CAL DATA, press Enter Number, and
enter the second voltage value displayed on the DMM.

Overvoltage Protection Calibration

11.
12.

Current Programming and High-Range Measurement Calibration

13.

14.
15.

16.

17.

18.

Action
Press Shift Cal, scroll to CAL VOLT PROT, and press Enter.

Wait for the dc source to compute the OVP calibration constant. The
display returns to Meter mode when the calculation is complete.

Action

Connect the appropriate current monitor as shown in figure B-1A.
Connect the DMM (in voltage mode) across the current shunt.

Press Shift Cal, scroll to CAL CURR, and press Enter.

Press Shift Cal, scroll to CAL LEV, and press Enter to select the
first calibration point.

Press Shift Cal and scroll to CAL DATA. Wait for the DMM reading
to stabilize. Then read the DMM and compute the first current value
(DMM reading + shunt resistance). Press Enter Number and enter
the first current value in amperes.

Press Shift Cal, scroll to CAL LEV, use W to scroll to P2 (the
second calibration point), and press Enter.

Press Shift Cal and scroll to CAL DATA. Wait for the DMM reading
to stabilize. Then read the DMM and compute the second current
value (DMM reading + shunt resistance). Press Enter Number and
enter the second current value in amperes.

Verification and Calibration - B

Display

CAL:VOLT
CAL:LEV P1

CAL:DATA 0.00

CAL:LEV P2

CAL:DATA 0.00

Display
CAL:VOLT:PROT

Display

CAL:CURR
CAL:LEV P1

CAL:DATA 0.00

CAL:LEV P2

CAL:DATA 0.00
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B - Verification and Calibration

Low-Range Current Measurement Calibration

19

20.

21.

22.

23.

Action

Disconnect all loads from the dc source but leave the sense
jumpers in place. Do not connect any equipment to the output
until after step #20.

Press Shift Cal, scroll to CAL CURR MEAS LOW, and press
Enter.

Connect the 800 ohm calibration load resistor as shown in figure
B-1B. Connect the DMM (in current mode) in series with the load.

Press Shift Cal, scroll to CAL LEV, and press Enter to select the
first calibration point.

Press Shift Cal and scroll to CAL DATA. Wait for the DMM
reading to stabilize. Press Enter Number and enter the current
reading displayed on the DMM in amperes.

AC Current Measurement Calibration

24.

25.

26.

27.

Action

Disconnect all loads from the dc source but leave the sense
jumpers in place.

Hold the calibration switch on the back of the unit in the “ON”
position until the ac calibration is complete.

Press Shift Cal and scroll to CAL CURR MEAS AC, and press
Enter.

Wait for the dc source to compute the ac current calibration
constant. The display returns to Meter mode when the calculation
is complete. Release the calibration switch on the back of the unit.

Saving the Calibration Constants

Display

CAL:CURR:MEAS:LOW

CAL:LEV P1

CAL:DATA 0.00

Display

CAL:CURR:MEAS AC

WARNING: Storing calibration constants overwrites the existing ones in non-volatile memory. If you
are not sure you want to permanently store the new constants, omit this step. The dc
source calibration will then remain unchanged.

Action Display

28.  Press Shift Cal, scroll to CAL SAVE, and press Enter. CAL:SAVE

29.  Press Shift Cal, select CAL OFF, and press Enter to exit Calibration mode. CAL OFF
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*RST and *RCL will also set the calibration state to OFF.
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C — Error Messages

~138
141
144
148
150
151
158
~160
-161
168
~170
-171
~178

-200
—222
-223
—224
-225
-270
-272
-273
-276
=277

=310
-350

—400
410
—420
430
440

Suffix not allowed

Invalid character data [bad character, or unrecognized]

Character data too long

Character data not allowed

String data error

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

String data not allowed

Block data error

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

Block data not allowed

Expression error

Invalid expression

Expression data not allowed

Execution Errors —200 through —299 (sets Standard Event Status Register bit #4)
Execution error [generic]

Data out of range [e.g., too large for this device]

Too much data [out of memory; block, string, or expression too long]

Illegal parameter value [device-specific]

Out of memory

Macro error

Macro execution error

Illegal macro label

Macro recursion error

Macro redefinition not allowed

System Errors —300 through —399 (sets Standard Event Status Register bit #3)
System error [generic]

Too many errors [errors beyond 9 lost due to queue overflow]

Query Errors —400 through —499 (sets Standard Event Status Register bit #2)
Query error [generic]

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 [after indefinite response]

Selftest Errors 0 through 99 (sets Standard Event Status Register bit #3)
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Error Messages - C

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 I/O selftest error

Device-Dependent Errors 100 through 32767 (sets Standard Event Status Register bit #3)

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 vart 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
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

605 RS-232 port already in use

606 Remote front panel communication error
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Error Handling

If there is no error-handling code in your program, undetected errors can cause unpredictable results.
This includes "hanging up" the controller and forcing you to reset the system. National Instruments
drivers have routines for detecting program execution errors. Error detection should be used after every
call to a subroutine.

Example 1. National Instruments Interface Example

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
1160
1165
1170
1175
1180
1185
1190
1195
1200
1205
1210
1215
1220
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R Merge DECL.BAS here ------------------------
'DC Source Variable = PS% ; Stand-Alone Address = 706
CODESS$=SPACES (50) : MODES=SPACES (5) : OEVENTS$=SPACES (20)

D$=SPACES (60) : OUTPUT$=SPACES (40) : BDNAMES="PS%"

DIM OUTPUT (2)

1

'Set up dc source interface for DOS driver

CALL IBFIND (BDNAMES, PS%)

IF PS%

CALL IBCLR (PS%)

1

'Program dc source to CV mode with following voltage and current
CODES$ = "VOLTAGE MAX;CURRENT MAX"  :GOSUB 2000

1

'Query dc source outputs and print to screen

CODESS$ = "MEASURE:VOLTAGE?; CURRENT?" :GOSUB 2000 :GOSUB 3000
VOUT = OUTPUT (1)

IOUT = OUTPUT(2)

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

1

'Program triggered current level to value insufficient to maintain
'supply within its CV operating characteristic

CODES$ = "CURR:TRIG MIN" :GOSUB 2000

1

'Set operation status mask to detect mode change from CV to CC
CODESS = "STAT:OPER:ENAB 1024;PTR 1024" :GOSUB 2000

1

'Enable Status Byte OPER summary bit

CODES$ = "*SRE 128"  :GOSUB 2000

1

'Arm trigger circuit and send trigger to dc source

CODESS = "INITIATE:SEQUENCE1l; TRIGGER" :GOSUB 2000

'Wait for supply to respond to trigger

FOR I= 1 to 100 :NEXT I

1

'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%,O0EVENTS) 'Read back event bit

IF IBSTA%
OEVENT=VAL (OEVENTS)
IF (OEVENT AND 1024) = 1024 THEN PRINT "Supply switched to CC mode."
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1225 !

1230 'Clear status circuit

1235 CODES$="*CLS" :GOSUB 2000

1240 FOR I=1 TO 50 :NEXT I 'Wait for supply to clear
1245 !

1250 'Disable output and save present state to location 2

1255 CODES$ = "OUTPUT OFF; *SAV 2" :GOSUB 2000

1260 END

1265 !

2000 'Send command to dc source

2005 CALL IBWRT (PS%,CODESS)

2010 IF IBSTAT%

2015 RETURN

1250 'Disable output and save present state to location 2

1255 CODESS$ = "OUTPUT OFF; *SAV 2" :GOSUB 2000
1260 END
1265 !

2000 'Send command to dc source
2005 CALL IBWRT(PS%,CODESS)
2010 IF IBSTATS%

2015 RETURN

2020 !

2100 'Error detection routine

2105 PRINT "GPIB error. IBSTAT% = HEXS (IBSTATY%)

2110 PRINT " IBERRS = ", IBERR%" in line ";ERL
2115 STOP

2120 !

3000 'Get data from dc source

3005 CALL IBRD(PS%,OUTPUTS)

3010 IF IBSTA%

3015 I=1 'Parse data string
3020 X=1

3025 C=INSTR(I,OUTPUTS,";")

3030 WHILE C <> 0

3035 D$=MIDS (OUTPUTS, I,C-1I)

3040 OUTPUT (X) =VAL (DS) 'Get values
3045 I=C+1

3050 C=INSTR(I,OUTPUTS,";")

3055 X=X+1

3060 WEND

3065 DS$S=RIGHTS (OUTPUTS, LEN (OUTPUTS) - (I-1))

3070 OUTPUT (X) =VAL (DS)

3075 OUTPUTS$S=SPACES (40) 'Clear string
3080 RETURN
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330 !

340 ENTER @Ps;Curr_array (*)

350 PRINT Curr_array (*)

360 !

370 OUTPUT @Ps; "FETCH:CURR:MAX?"
measurement.
380 ENTER @Ps;Curr_max
390 PRINT "MAX CURRENT", Curr max

400 !

410 OUTPUT @Ps; "FETCH:CURR:MIN?"
420 ENTER @Ps;Curr_min
430 PRINT "MIN CURRENT",Curr_min

440 !

450 OUTPUT @Ps; "FETCH:CURR:HIGH?"
460 ENTER @Ps;Curr_ hi
470 PRINT "HIGH CURRENT",Curr_hi

480 !

490 OUTPUT @Ps; "FETCH:CURR:LOW?"
500 ENTER @Ps;Curr_low
510 PRINT "LOW CURRENT",Curr_low

520 !

530 END

! Enters all 100 data points
! Print all data points

! Get more data from previous

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
.0320825 .031449 .031227 .031441 .0337949 .0327249 .031869
.0327249 .031013 .0325109 .0333669 3.09751 3.1814 3.14266
3.13817 3.13624 .977283 .0667496 .0245932 .0280171 .031013
.0331529 .0350788 .0348648 .0327249 .031227 .0327249 .031227
.031869 .0329389 .030371 .031655 .031869 .0329389 .031869
.0320829 .0325109 .0333669 .0340089 .0348648 .0327249 .031227
.0320829 .030371 .031449 .031227 .031441 .0337949 .031449
.031441 .0337949 .030371 .031655 .031869 .0329389 .031869
.031441 .0337949 .0327249 .031869 .031655 .031655 .0320829
.0322969 .031655 .0327249 .0340089 2.97661 3.18632 3.14523
3.13453 3.13731 1.32438 .0836549 .0258772 .0284451 .0275891
.0329389 .0333669 .0322969 .0333669
MAX CURRENT 3.18632
MIN CURRENT .0245932
HIGH CURRENT 3.1371
LOW CURRENT .0314077
Example 4. Voltage Pulse Measurement Using VISA Library Calls
#include <visa.h>
#include <stdio.h> /* for printf */
#include <stdlib.h>
YiStatus main (void)

ViSesgion defRM, instrumentHandle;

ViStatus err;

ViReal64 measvoltage, meascurrent;

ViReal64 resultDC, resultRMS, resultMIN, resultMAX, resultHIGH,
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ViReal64 voltArray[10];
ViInt32 i, numReadings ;

.0340089
.031655
3.13667
.031655
.030799
.0322869
.0327249
.0333669
.0293011
.031227
3.13496
.0329389

resultLOW;


https://www.manualsplus.com/

Example Programs - D

/* initialize the VISA session */
err = viOpenDefaultRM (&defRM) ;
if (err)
{
printf ("viOpenDefaultRM error, check your hardware connections\n");
exit (-1);

}

/* Open the instrument at address 5 for Communication */
err = viOpen(defRM, "GPIBO::5::INSTR", VI NULL, 5000, &instrumentHandle) ;
if (err)
{
viClose (defRM) ;
printf ("viOpen error, check the device at address 5\n");
exit (-1);

}

/* Reset the instrument */
viPrintf (instrumentHandle, "*RST\n") ;

/* turn on the output */
viPrintf (instrumentHandle, "OUTP 1\n") ;

/* Set output voltage (2V) and current (1A) levels, turn output on*/
viPrintf (instrumentHandle, "VOLT %.51g;:CURR %.51lg\n", 2.0, 1.0);

/* Measure the dc voltage level at the output terminals */
viQueryf (instrumentHandle, "MEAS:VOLT?\n", "%1f", &measvoltage) ;

/* Measure the dc current level at the output terminals */
viQueryf (instrumentHandle, "MEAS:CURR?\n", "%1f", &meascurrent) ;

7

printf ("Output Voltage = %f; Output Current = %f \n",
measvoltage, meascurrent)

/* configure dc source for dynamic measurements */

/* change sweep parameters */

viPrintf (instrumentHandle, "SENS:SWE:TINT %.51g;POIN %1d;0FFS:POIN %1d\n",
31.2E-6,/* sampling rate = 31.2us */
256, /* sweep size = 256 points */
-4); /* pre-trigger offset = 4 points (~125us) */

/* setup the voltage sensing triggered measurement parameters */
/* voltage trigger level to 2.75V */

/* hysteresis band to +/- 0.1V */

/* positive slope */

/* trigger count */

/* acquisition triggered by measurement */

viPrintf (instrumentHandle, "SENS:FUNC \"VOLT\"\n") ;

viPrintf (instrumentHandle, "TRIG:ACQ:LEV:VOLT %.51g\n", 2.75);
viPrintf (instrumentHandle, "TRIG:ACQ:HYST:VOLT %.51g\n", 0.1);
viPrintf (instrumentHandle, "TRIG:ACQ:SLOP:VOLT POS\n") ;
viPrintf (instrumentHandle, "TRIG:ACQ:COUN:VOLT %1d\n", 1);
viPrintf (instrumentHandle, "TRIG:ACQ:SOUR INT\n") ;

/* initiate the acquisition system for measurement trigger */
printf ("Arm acquisition system...\n");
viPrintf (instrumentHandle, "INIT:NAME ACQ\n") ;

/* must allow time for pre-triggered samples */
printf ("Pre-trigger delay...\n");
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/* trigger the acquisition by changing the output voltage level to 5V */
printf ("Trigger acquisition...\n");
viPrintf (instrumentHandle, "VOLT %.51g\n", 5.0);

/* fetch dynamic measurements from the same measurement data */

viQueryf (instrumentHandle, "FETC:VOLT?\n", "$1f", &resultDC);
viQueryf (instrumentHandle, "FETC:VOLT:ACDC?\n", "%1f", &resultRMS);
viQueryf (instrumentHandle, "FETC:VOLT:MAX?\n", "%$1f", &resultMAX);
viQueryf (instrumentHandle, "FETC:VOLT:MIN?\n", "%$1f", &resultMIN) ;
viQueryf (instrumentHandle, "FETC:VOLT:HIGH?\n", "%1f", &resultHIGH);
viQueryf (instrumentHandle, "FETC:VOLT:LOW?\n", "%$1f", &resultLOW) ;

isplay measurement results
/* display t lts */
printf ("Dynamic voltage measurements:\n") ;
printf ("dc=%f V\n rms=%f V\n max=%f V\n min=%f V\n high=%f V\n low=%f
V\n" ,
resultDC, resultRMS, resultMAX, resultMIN, resultHIGH, resultLOW) ;

/* fetch first 10 data points from the measurement */
numReadings = 10;
viQueryf (instrumentHandle, "FETC:ARR:VOLT?\n", "%,#1f%*t", &numReadings,
&voltArray [0]) ;
for (i=0; i<numReadings; i++)
printf (" Array Data([%d] = %f V\n", i, voltArrayl[il);

/* reset sweep parameters for faster measurement */
viPrintf (instrumentHandle, "SENS:SWE:TINT %.51g;POIN %1d;O0FFS:POIN %1d\n",

15.6E-6, /* sampling rate */

2048, /* sweep size */

0); /* pre-trigger points */
/* Measure final dc voltage level at the output terminals */
viQueryf (instrumentHandle, "MEAS:VOLT?\n", "%1f", &measvoltage) ;
printf (" Output Voltage = %f V\n", measvoltage) ;

/* close all opened sessions */
viClose (instrumentHandle) ;
viClose (defRM) ;

printf ( "PROGRAM COMPLETED \n");
printf ("Press Enter key to continue...\n");
getchar () ;

return VI_SUCCESS ;
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Table F-2. COMPatibility Commands

Compatibility Description Similar SCPI
Command Command
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.
Data Representation: ZZZ7ZD
CLR This command initializes the dc source to the power-on state. It *RST
also resets the PON bit in the serial poll register. The command
performs the same function as the Device Clear (DCL) interface
message.
DCO|1 Only applies to units with Relay Option 760. This command OUTP:STAT[:NOR
enables or disables the output without affecting the state of the ]
output relays. Initial condition: DC 1 0| 1|OFF | ON
DLY <n> This command programs the delay time between the programming | OUTP:PROT:DEL
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).
DSPO|1 This command enables or disables the dc source's front panel DISP 0]1|OFF|ON
display. Initial condition: DSP 1
ERR? This command determines the type of programming error detected | SYST:ERR?
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.
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.
Data Representation: ZZZZD
1ID? This command causes the dc source to report its model number *IDN?
and any options that affect the dc source's output.
Data Representation: HP663 XA
1ouT? This command measures and returns the actual output current. MEAS:CURR?
Data Representation: SD.DDDD
ISET <n> This command programs the output current. See Table 8-3 for the | CURR
programming range of this command. Initial condition: Table F-1
OCPO|1 This command enables or disables the dc source's overcurrent CURR:PROT:STAT
protection. If this function is enabled and the dc source goes into 0|1 |OFF | ON
CC mode, the output of the dc source is disabled.
Initial condition: OCP 0
OuToO|1 This command enables or disables the dc source's output. The dc | OUTP:STAT
source will be able to implement commands even while the output | 0|1 | OFF | ON

is disabled. Initial condition: OUT 1
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Table F-2. COMPatibility Commands (continued)

Compatibility
Command

Description

Similar SCPI
Command

OVSET <n>

This command programs the overvoltage protection. See Table
8-3 for the programming range of this command.
Initial condition: MAX

VOLT:PROT

POLO| 1

Only applies to units with Option 760. This command sets the
polarity of the output relays to either normal (1) or inverted (0).
Initial condition: POL 1

OUTP:REL:POL 0|1

PONO| 1

This command enables (1) or disables (0) SRQ at power-on.
Initial condition: last programmed value

PSCO|1

RELAY 0|1

Only applies to units with Relay Option 760. This command
opens (0) or closes (1) the output relays without affecting the
programmed output state of the unit.

Initial condition: RELAY 1

OUTP:REL 0 | 1

RLYPON O | 1

Only applies to units with Relay Option 760. This command
opens (0) or closes (1) the output relays at power-on without
affecting the programmed output state of the unit.

Initial condition: RLYPON 1

RCL O

ROM?

This command returns the ROM version of the dc source.
Data Representation: AAA AAA

*IDN?

RST

This command resets the dc source if the output is disabled by
the output protection circuits.

OUTP:PROT:CLE

SENS:CURR
:RANG <n>

This command sets the current measurement range of the dc
source. See Table 8-3 for the programming range of this
command.

Initial condition: MAX

SENS:CURR:RANG

SENS:SWE
:POIN <n>

This command defines the number of data points in a
measurement sweep.
Initial condition: 32

SENS:SWE:POIN

SENS:SWE
:TINT <n>

This command defines the time period between measurement
samples.
Initial condition: 15.6 s.

SENS:SWE:TINT

SRQO |1

These commands enable or disable the dc source's ability to
request service from the controller for fault conditions.
UNMASK defines which conditions are defined as faults.
Initial condition: SRQ 0

*SRE

STS?

This command reads the contents of the status register, which
maintains the present status of the dc source.
Data Representation: ZZZZD

STAT:OPER:COND?
STAT:QUES:COND?
*ESE?

SYST:LANG

This command causes the alternate language to become active
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 SCPL

SYST:LANG

TEST?

This command causes the dc source to run selftest and report
any detected failures.
Data Representation: ZZZ7ZD

*TST?
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Table F-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 STAT:QUES:ENAB
will be reported as fault Fault conditions can be enabled by *ESE
sending the decimal equivalent of the total bit weight of all
conditions to be enabled.
VvOouT? 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 8-3 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 F-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.]
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STATUS
REGISTER
o 1
+HC 2
UNR 4
ov 8
or 16
not used 2
o 3 FAULT
R ® FEGSTR
INH = ,
e 52
FAST 1024 2
NORVI 8 ¢ SERAL
M 8 FOLL
ACCLMULATED ® REGISTER
- HER b
REGSTER FEGSTER “ | 2
L] oV I 26 notused | 4
L], +C 2 512 notused — | 8
4 Rl 4 1024 Ry | *®
s o 8 2048 ERR™ | 2
® or| ® - RS~ &
» notused | 2 not used =
& oc | & -
128 ER| 2
26 INH | 2
512 < |
1024 Z5
08 NORM| 2%

Figure F-1. COMpatibility Status Model

Table F-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 |[nu. |[|OT |OV |UNR |[+CC |CV
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.

OV = 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. (HP 6632B, 6633B, 6634B only)
NORM = The output is in Normal operating mode. (HP 6632B, 6633B, 6634B only)

Table F-5. Bit Configuration of Serial Poll Register

Bit Position 7 6 5 4 3 2 1 0
Bit Name notused | RQS ERR RDY notused | 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 bit 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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e, 31,42

+/- terminals, 18
+S/-S terminals, 18

0..9,39

AARD, 53
ABORT, 106
ac line conversion, 147
accessories, 10
ACDC, 91
ACDC current detector, 43
airflow, 17
annunciators

Addr, 33

Cal, 33

CC, 33

CV, 33

Dis, 33

Err, 33

OCP, 33

Prot, 33

Rmt, 33

Shift, 33

SRQ, 33

Unr, 33
average measurements, 63
AWG ratings, 18

bus, 112

C

cables, 10
calibration, 127
current programming - high range, 129
current programming - low range, 130
enable, 128
equipment, 123
error messages, 131
menu, 128
OVP, 129
password, 131
peak current, 130

saving, 130

setup, 123

voltage measurement, 129

voltage programming, 129
calibration commands, 82

CAL CURR, 82

CAL CURR MEAS AC, 82

CAL CURR MEAS LOWR, 82

CAL CURR NEG, 82

CAL DATA, 83

CAL LEV, 83

CAL PASS, 83

CAL SAVE, 83

CAL STAT, 84

CAL VOLT, 84

CAL VOLT PROT, 84
capabilities, 11
capacitance

compensation, 22

High, 22

Low, 22

switching, 22
capacitor discharge limit, 24
CC mode, 40
character strings, 53
characteristics, 120
checklist, 15
checkout procedure, 29
cleaning, 16
clearing errors, 41
clearing protection, 41
combine commands

common commands, 51

from different subsystems, 51

root specifier, 50
command completion, 54
common command syntax, 81
common commands, 85, 100, 104

*CLS, 113

*ESE, 113

*ESR?, 114

*IDN?, 114

*OPC, 114

*OPT?, 115

*PSC, 115

*RCL, 115

*RST, 116

*SAV, 116

*SRE, 117

*STB?, 117

*TRG, 118

*TST, 118

*WAL 118
compatibility

commands, 150

errors, 152

language, 149

Index
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power-on settings, 149 DFI programming, 145
status model, 153 IBM controller using National interface, 138
controller connections, 26 programs, 137
conventions used in this guide, 49 pulse measurement, 141, 142, 145
conversion, ac line, 147 external relays, 19
CRD, 53
crowbar circuit, 24 F
current, 58
maximum, 58 fault indicator
measurement range, 62 discrete, 74
measurements, 63 remote inhibit, 74
current measurement detector, 91 features
current measurement range, 42, 91 bench top, 1
current range, 37, 43 system, 1
current sinking, 12 fetch commands, 61, 86
CV mode, 12, 40 FLT, 44, 75
FLT output, 24
D front panel, 33
annunciators, 5
damage, 16 annuncuiators, 33
DC, 91 at a glance, 2
DC current detector, 43 binding posts, 18
description, 11 buffer size, 43
determining cause of interrupt, 73 controls, 11
device clear, 54 controls and indicators, 33
DFI, 75 immediate actions, 5
DFI programming example, 145 keys, 33
DFI signal, 24 measurements, 42
DIGIO, 44 menus, 6
digital connector, 16, 24 time interval, 43
digital /0O, 24 using, 4
connections, 25 function keys, 36
digital I/O port, 75 A, 36
digital output port, 44 Cal, 38
dimensions, 17 Current, 38
disabling multiple units, 24 immediate action, 36
discrete fault indicator, 75 Input, 37
display commands, 85, 104 Meter, 37
DISP, 85 OCP, 36
DISP MODE, 85 Output, 38
DISP TEXT, 85 Output On/Off, 36
downprogramming, 12 OV, 38
DTR-DSR, 48 Prot Clear, 36
Protect, 38
Voltage, 38
E fuses, 18
either, 111
enabling the output, 57 G
enter value, 40
entry keys, 39 generating measurement triggers, 66
€, 39 generating triggers, 60
0..9,39 ground, earth, 10
Backspace, 39 guide, user’s, 9
Clear Entry, 39
Enter Number, 39 H
error handling, 138
error messages, 31 Hanning, 62, 93
error numbers, 133 header, 52
errors, 41 long form, 52
example short form, 52

controller using HP BASIC, 140
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High measurements, 64
history, vi
HP BASIC controller example, 140
HP-IB, 44
address, 44, 47
address in programs, 137
capabilities of the dc source, 47
command library for MS DOS, 48
connections, 26
controller programming, 48
IEEE Std for standard codes, 49
IEEE Std for standard digital interface, 49
interface, 26
references, 48
triggers, 67
HP-IB address, 12

impedance, 19
INH, 44, 74
INH input, 24
initialization, 57
initiate commands, 106
INIT CONT NAME, 106
INIT CONT SEQ, 106
INIT NAME, 106
INIT SEQ, 106
initiating measurement trigger system, 66
initiating output trigger system, 60
input
connections, 18
power, 10
inspection, 16
internal, 112
internal triggers, 67
internally triggered measurements, 65

L

language, 149
language dictionary, 77
language setting, 12
latching, 96
lead resistance, 19
line fuse

replacing, 31
line voltage conversion, 147
live, 96
load line, 12
load voltage drops, 19
local sensing, 23
location, 17
Low measurements, 64

M
making measurements, 42, 61
manuals, 16
MAV bit, 73
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maximum measurements, 64
measure commands, 61, 86
MEAS ARRay CURR?, 86
MEAS ARRay VOLT?, 86
MEAS CURR ACDC?, 87
MEAS CURR HIGH?, 87
MEAS CURR LOW?, 88
MEAS CURR MAX?, 88
MEAS CURR MIN?, 88
MEAS CURR?, 87
MEAS VOLT ACDC?, 89
MEAS VOLT HIGH?, 89
MEAS VOLT LOW?, 90
MEAS VOLT MAX?, 90
MEAS VOLT MIN?, 90
MEAS VOLT?, 89
measurement bandwidth, 37
measurement buffer, 37
measurement interval, 37
measurement ranges, 42
measurement samples, 61
measurement trigger system model, 65
measurements
Hanning window, 62
Rectangular window, 62
message terminator, 52
end or identify, 52
newline, 52
message unit
separator, 52
minimum measurements, 64
monitoring both phases of status transition, 74
moving among subsystems, 50
MSS bit, 73
multiple triggers, 60, 68

N

National Instruments GPIB driver, 137
negative, 111
non-volatile memory
clearing, 45
storing, 35, 38
numerical data formats, 53

0]

0C, 41

OCP, 58

operation status group, 71

optional header
example, 51

options, 10

OT, 41

output
characteristic, 12
compensation, 41
connections, 18
connector, 16
control keys, 38
current setting, 40
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enable, 41
rating, 12
voltage setting, 40
output commands, 94
OUTP, 94
OUTP COMP, 96
OUTP DFI, 94
OUTP DFI SOUR, 94
OUTP PON STAT, 95
OUTP PROT CLE, 95
OUTP PROT DEL, 95
OUTP RI MODE, 96
output compensation, 22, 38
output queue, 73
output trigger system model, 59
oV, 41
overcurrent protection, 58
OVLD, 31, 42
OVP
circuit, 24
disable, 24
disabling, 24, 38

PON (power on) bit, 72
positive, 111
post-event triggering, 68
power cord, 16, 18
power receptacle, 10
power-on conditions, 69
power-on initialization, 57
pre-event triggering, 68
print date, vi
program examples, 137
programming parameters, 81
programming status registers, 69
programming the output, 57
protection

FS, 41

0C, 41

OT, 41

oV, 41

RI, 41
pulse measurement example, 141, 142, 145
pulse measurement queries, 63

Q

queries, 51
query
indicator, 52
query protection, 41
questionable status group, 72

R

rack mount kit, 10
rack mounting, 17
rear panel
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at a glance, 3
connections, 24, 26
recalling operating states, 45
Rectangular, 62, 93
remote inhibit, 74
remote programming, 12
remote sensing, 19
connections, 20
continuity check, 20
OVP considerations, 21
stability, 22
with external relays, 20
with test fixture, 21
repacking, 16
returning voltage or current data, 65
RL, 41, 74
signal, 24
RIDFI, 44
rms measurements, 63
root specifier, 52
RQS bit, 73
RS-232, 44
capabilities of the dc source, 47
connections, 26
data format, 47, 55
data terminator, 52
flow control, 48
interface, 26
RTS-CTS, 48

safety class, 10
safety warning, 10
saving operating states, 45
SCPI
command completion, 54
command syntax, 77
command tree, 49
common commands, 49
conformance, 55
data format, 53
device clear, 54
header path, 50
message structure, 51
message types, 51
message unit, 52
multiple commands, 50
non-conformance, 55
program message, 51
references, 48
response message, 51
subsystem commands, 49, 77
triggering nomenclature, 59, 65
SCPI commands
at a glance, 7
selecting measurement trigger source, 66
selftest errors, 31
sense commands, 86
SENS CURR DET, 91
SENS CURR RANG, 91
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SENS FUNC, 92
SENS SWE OFFS POIN, 92
SENS SWE POIN, 92
SENS SWE TINT, 92
SENS WIND, 93
service guide, 10
servicing operation status, 73
servicing questionable status events, 73
setting output trigger system, 59
setting voltage/current, 40
shorting switch, 24
single triggers, 60, 67
source commands, 94
[SOUR] CURR, 97
[SOUR] CURR PROT STAT, 97
[SOUR] CURR TRIG, 97
[SOUR] DIG DATA, 98
[SOUR] DIG FUNC, 98
[SOUR] VOLT, 98
[SOUR] VOLT PROT, 99
[SOUR] VOLT PROT STAT, 99
[SOUR] VOLT TRIG, 99
specifications, 119
SRD, 53
stability with remote sensing, 22
standard event status group, 72
status bit configurations, 71
status byte register, 72
status commands, 100
STAT OPER COND?, 100
STAT OPER ENAB, 101
STAT OPER NTR, 101
STAT OPER PTR, 101
STAT OPER?, 100
STAT PRES, 100
STAT QUES COND?, 102
STAT QUES ENAB, 102
STAT QUES NTR, 103
STAT QUES PTR, 103
STAT QUES?, 102
status model, 69
subsystem commands syntax, 78
suffixes, 53
support rails, 17
system commands, 85, 104
SYST ERR?, 104
SYST LANG, 104, 149
SYST LOC, 105
SYST REM, 105
SYST RWL, 105
SYST VERS?, 104
system errors, 133
system keys, 35
Address, 35
Error, 35
Interface, 35
Local, 35
RCL, 35
Save, 35
Shift, 35
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transient response, 119

trigger commands, 106
TRIG, 107
TRIG ACQ, 107
TRIG ACQ COUN CURR, 108
TRIG ACQ COUN VOLT, 108
TRIG ACQ HYST CURR, 109
TRIG ACQ HYST VOLT, 109
TRIG ACQ LEV CURR, 110
TRIG ACQ LEV VOLT, 110
TRIG ACQ SLOP CURR, 111
TRIG ACQ SLOP VOLT, 111
TRIG ACQ SOUR, 112
TRIG SEQI1 DEF, 112
TRIG SEQ2, 107
TRIG SEQ2 COUN CURR, 108
TRIG SEQ2 COUN VOLT, 108
TRIG SEQ2 DEF, 112
TRIG SEQ2 HYST CURR, 109
TRIG SEQ2 HYST VOLT, 109
TRIG SEQ2 LEV CURR, 110
TRIG SEQ2 LEV VOLT, 110
TRIG SEQ2 SLOP CURR, 111
TRIG SEQ2 SLOP VOLT, 111
TRIG SEQ2 SOUR, 112
TRIG SOUR, 107

trigger offset, 68

triggering output changes, 59

triggers
multiple, 60, 68
single, 60, 67

turn-on checkout, 125

TYPE
CAP, 38

types of SCPI commands, 49

U

UNR annunciator, 13

\%

verification
current measurement accuracy, 125
current programming, 125
equipment, 123
setup, 123
test record, 127
voltage measurement accuracy, 125
voltage programming, 125

voltage, 58
maximum, 58
measurements, 63

VXIplug&play, 9

W

waiting for measurement results, 68
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warranty, ii

wire
current ratings, 18 XON-XOFF, 48
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