USER’'S GUIDE
Dynamic Measurement DC Source
Agilent Model 66332A

System DC Power Supply
Agilent Model 6631B, 6632B, 6633B, 6634B

For instruments with Serial Numbers:
Agilent 66332A: US36320401 and up
Agilent 6631B: US37470101 and up
Agilent 6632B: US36350826 and up
Agilent 6633B: US36390236 and up
Agilent 6634B: US36380206 and up

‘,:=:.,' Agilent Technologies
3 % Innovating the HP Way
Agilent Part No. 5962-8196
Microfiche Part No. 5962-8197
Printed in USA: January 2000


https://www.manualsplus.com/

Warranty Information

CERTIFICATION

Agilent Technologies certifies that this product met its published specifications at time of shipment from the factory.
Agilent Technologies further certifies that its calibration measurements are traceable to the United States National
Bureau of Standards, to the extent allowed by the Bureau'’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

WARRANTY

This Agilent Technologies hardware product is warranted against defects in material and workmanship for a period
of three years from date of delivery. Agilent software and firmware products, which are designated by Agilent for use
with a hardware product and when properly installed on that hardware product, are warranted not to fail to execute
their programming instructions due to defects in material and workmanship for a period of 90 days from date of
delivery. During the warranty period Agilent Technologies will, at its option, either repair or replace products which
prove to be defective. Agilent does not warrant that the operation for the software firmware, or hardware shall be
uninterrupted or error free.

For warranty service, with the exception of warranty options, this product must be returned to a service facility
designated by Agilent. Customer shall prepay shipping charges by (and shall pay all duty and taxes) for products
returned to Agilent for warranty service. Except for products returned to Customer from another country, Agilent shall
pay for return of products to Customer.

Warranty services outside the country of initial purchase are included in Agilent’s product price, only if Customer
pays Agilent international prices (defined as destination local currency price, or U.S. or Geneva Export price).

If Agilent is unable, within a reasonable time to repair or replace any product to condition as warranted, the
Customer shall be entitled to a refund of the purchase price upon return of the product to Agilent.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by the
Customer, Customer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the
environmental specifications for the product, or improper site preparation and maintenance. NO OTHER
WARRANTY IS EXPRESSED OR IMPLIED. AGILENT SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE THE CUSTOMER’'S SOLE AND EXCLUSIVE REMEDIES. AGILENT
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE

The above statements apply only to the standard product warranty. Warranty options, extended support contacts,
product maintenance agreements and customer assistance agreements are also available. Contact your nearest
Agilent Technologies Sales and Service office for further information on Agilent’s full line of Support Programs.
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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. Agilent Technologies 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 amanner not specified in the operation instructions.

Any LEDs used in this product are Class 1 LEDs as per IEC 825-1.

ENVIRONMENTAL CONDITIONS

Thisinstrument isintended for indoor use in an installation category |1, 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 isinstalled, 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 deterre continu est essentiel en vue du fonctionnement sécuritaire del’ 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

SO co-rz-+=® 1 ¢

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 egquipment
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 aqualified 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 aWARNING 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 al 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:

Agilent Technologies

140 Green Pond Road
Rockaway, New Jersey 07866
U.SA.

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

a) Agilent 663324
b) Agilent 6631B, 66328, 6633B, 6634B

conformsto the following Product Specifications:

Safety:

EMC:

Supplementary Information:

|EC 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, 8kV 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 November 1997 E ;: 3 ;

Location

European Contact: Y our local Agilent Technologies Sales and Service Office or Agilent Technologies GmbH,

Bruce Krueger / Quality Manager

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
M aschinenl@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 Agilent Technologies. The information contained in this document is subject to change
without notice.

O Copyright 1997 Agilent Technologies Edition 1 November, 1997
Update 1 July, 1999
Update 2 January, 2000
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3 - Installation

INH/FLT Connections

Thisrear panel connector, has afault output port and an inhibit input port. The fault (FLT) output, also
referred to asthe DFI (discrete fault indicator) signal in the front panel and SCPI commands, is an open
collector circuit that pulls the positive output low with respect to the negative (chassis referenced)
common. The high impedance inhibit (INH) input, also referred to as the RI (remote inhibit) signal in the
front panel and SCPI commands, is used to shut down the power supply output whenever the INH + is
pulled low with respect to INH (chassis referenced) common.

The connector accepts wires sizes from AWG 22 to AWG 12. Disconnect the mating plug to make your
wire connections.

NOTE: It is good engineering practice to twist and shield all signal wires to and from the digital
connectors. If shielded wire is used, connect only one end of the shield to chassis ground
to prevent ground loops.

Figure 3-4 shows how you can connect the FLT/INH circuits of the dc source.

In example A, the INH input connects to a switch that shorts the Inhibit pin (+) to common whenever it
is necessary to disable output of the unit. This activates the remote inhibit (RI) circuit, which turns off
the dc output. The front panel Prot annunciator comes on and the RI hit is set in the Questionable Status
Event register. To re-enable the unit, first open the connection between pins INH + and common and
then clear the protection circuit. This can be done either from the front panel or over the GPIB/RS-232.

In example B, the FLT output of one unit is connected to the INH input of another unit. A fault
condition in one of the unitswill disable all of them without intervention either by the controller or
external circuitry. The controller can be made aware of the fault via a service request (SRQ) generated by
the Questionable Status summary bit. Note that the FLT output can also be used to drive an external relay
circuit or signal other devices whenever a user-definabl e fault occurs.

Digital 1/0 Connections

Asshown in Table 3-3 and Figure 3-5, the FLT/INH connector can also be configured as adigital 1/0
port. Information on programming the digital 1/0 port is found in chapter 5 and under
[SOURce]DIGita:DATA and [SOURce:]DIGital: FUNCtion commands in the Programming Guide.
The electrical characteristics of the digital connector are described in appendix A.

Table 3-3. FLT/INH DIGital I/O Connector

PIN FAULT/INHIBIT DIGITAL I/O
1 FLT Output Output 0
2 FLT Common Output 1
3 INH Input Input/Output 2
4 INH Common Common

28
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Installation - 3

FLT INH
NOTE: ConnectorsbI Yy Y + - L
are removable
1234
FLT Output m J J
\ tapdal?
FLT INH
INH Input
cooo
1234
INH Input INH Common @ [ [ [J
Switch .
(Normally 7 INH Input
Open)
5 /4
FLT Output
e with Multiple Units

A) INH Example with One Unit

B) FLT Exampl

Figure 3-4. FLT/INH Examples

_code]

NOTE: Connectors
are removable

JUID

NN

Digital Output

Ports 0, 1,
+16.5V Max. FLT INH
o000 + -+ —L—
_ 1234

Coil Current
0.25A Max.

Digital Input

Relay Driver g P
Port 2
Ports 0,1, 2

(contains internal
clamp diodes for
inductive flyback)

A) Relay Circuits

2

TTL, AS, CMOS, HC

I

B) Diaital Interface Circuits

Figure 3-5. Digital I/O Examples
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10.

11.

12.

13.

14.

15.

16.

Procedure Display
Press 5, Enter VOLT:PROT 5

0.449V 0.145A
Press Shift, OV, VOLT:PROT <22>
<2, 2>, Enter

Press Shift, Prot Clear <20.003v>
0.0034A

Press Output on/off

Connect ajumper wire

across the + and - output

terminals.

Press Output on/off. 0.0005Vv
<0.5005>A

Press Current, <5>, 0.0452v

Enter. <5.002>A

Press Shift, OCP 0.0005V  0.0003A

Press Shift, OCP 0.0005V  0.0003A

Press Shift, Prot Clear 0.0452v
<5.002A>

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

Turn-On Checkout - 4

Explanation

Programs the OV P to 5 volts, which isless than
the previously set output voltage.

Because the OV P voltage entered was less than

the output voltage, the OV P circuit tripped. The
output dropped to zero, CV turned off, and Prot
turned on.

Programs the OV P to a value greater than the
output voltage setting of the unit. This prevents
the QV 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
isin 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 the selected
amperes.

Y ou 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.

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

Restores the output. The Prot annunciator turns
off. CCison.

The next time the unit turns on it will be restored
tothe *RST or factory default state.

33
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5 - Front Panel Operation

@ Display

® Annunciators

® Rotary Control

@ oOutput
Connectors

® Line
® system Keys

@ Function Keys

Entry Keys

36

14-character vacuum fluorescent display for showing output measurements
and programmed values.

Annunciators light to indicate operating modes and status conditions:
CV Thedc source output isin constant-voltage mode.

CC Thedc source output isin constant-current mode.

Unr Thedc source output isin an unregulated state.

Dis Thedc 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 Thedc sourceisin calibration mode.

Shift The Shift key is pressed to access an alternate key function.
Rmt The selected interface (GPIB or RS-232) isin aremote state.
Addr Theinterfaceisaddressed to talk or to listen.

Err  Thereisamessagein the SCPI error queue.

SRQ The interface is requesting service from the controller.

Therotary control lets you set the output voltage or current aswell as
menu parameters. Press « and & to select the resolution, then adjust the
value with the knob.

Optional 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 output
terminals are jumpered for Local sensing.

This turns the dc source on or off.

The system keys let you:
Return to Local mode (front panel control)
Set the dc source GPIB address
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

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
A and v scroll through the front panel menu commands

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

V or A MAX
46.8 microsecond

sampling rate

VorAHIGH _

NOTE: Measurement samples may not
coincide with the actual maximum

or minimum point of the waveform.

Vor ALOW

V or AMIN \/A

100 millisecond
acquisition time

Figure 5-5. Front Panel Pulse Measurement Parameters (Agilent 66332A only)

Usethe Meter menu for making front panel measur ements.

Action Display

For current measurements, press Shift, Input. Then press W until you CURR:RANG AUTO
obtain the 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.

For output waveform measurements, press Shift, Input. Then press ¥ CURR:DET ACDC
until you 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 1ImA on the High current measurement range.

Note:

In the Low current measurement range, the current detector isfixed at DC. With the
current detector in dc, accurate current measurements cannot be made on waveforms
with frequency contents over afew kHz.

44

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

¢ dcvoltage and current <reading>V <reading>A
¢ peak voltage <reading>V MAX
¢ minimum voltage' <reading>V MIN
¢ highlevel of avoltage pulse waveform* <reading>V HIGH
¢+ low level of avoltage pulse waveform' <reading>V LOW
¢ rmsvoltage' <reading>V RMS
¢ peak current* <reading>A MAX
¢ minimum current' <reading>A MIN
¢ highlevel of acurrent pulse waveform* <reading>A HIGH
¢ low level of acurrent pulse waveform* <reading>A LOW
¢+ rmscurrent! <reading>A RMS

'Agilent 66332A only
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Specifications - A

Table A-2. Supplemental Characteristics (continued)

Par ameter Agilent 66332A Agilent
6631B/6632B/6633B/6634B
Dynamic M easur ement Instantaneous Voltage: | 0.03% + 5 mV not applicable
Accuracy Instantaneous Current: | 0.6% + 2 mA®
Dynamic M easur ement Buffer Length: 4096 points not applicable
System Sampling Rate Range: | 15.6ps-31,200s

M easurement 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 msaverage
(for output to begin to change
following receipt of digital data)

Remote Sense Capability

Upto 2 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 (inlocations 0 to 3)

RS-232 Interface Baud rates: 300 600 1200 2400 4800 9600

Capabilities Data formats: 7 hits even or odd parity; 8 bits without parity
Language: SCPl or COMPatibility®

GPIB Interface Language: SCPI or COMPatihility®

Capabilities Interface: AH1, CO, DC1, DT, E1, L4, PPO, RL1, SH1,

SR1, T6

INH/FLT Characteristics

Maximum ratings:

FLT Termindls:

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 = 0.5V max.

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

For full scale current changes with arisetime of 20 pis, an additional 0.5% error exists in the first data point in the
buffer after the change. The error percentage increases proportionally with the decrease in risetime.
“This time may be reduced by changing the default conditions of 2048 data points, however, measurement accuracy

will be reduced.

3COMPatibility language is used to program the Agilent 663xA Series power supplies.

51
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A - Specifications

Table A-2. Supplemental Characteristics (continued)

Par ameter Agilent 66332A Agilent
6631B/6632B/6633B/6634B
Digital 1/0 Characteristics Maximum ratings: same as INH/FLT Characteristics

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

Digital IN Port 2:
(internal pull-up)

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

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

I solation to Ground

240 V dc maximum from chassis ground

Recommended Calibration 1year
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
Conformsto: IEC 1010-1
Complieswith: | EMC directive 89/336/EEC (I1SM Groupl Class B)
Dimensions Height 88.1mm (3.5in.)
(seefigure 3-1) Width 425.5mm (16.75in.)
Depth 364.4mm (14.3in.)

Net weight

12.7 kg (28 Ibs)

Shipping weight

15 kg (33 1bs.)

52
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B - Verification and Calibration

6.  Dividethe voltage drop across the current monitor by its resistance Readings within high current
to convert the value to amperes. Record this value and the current limits (see tables B-3,4, 5 or 6).
reading on the front panel display.

Current Measurement (Low Range)

Action Normal Result

7. Turn off the dc source and connect it as shown in figure B-1B
with the 400 ohm load resistor. Set the DMM to operatein
current mode.

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

9. Set the output voltage to 0 V and the current to its full scale value Output current near 0 A.
(seetable B-2). Press Output On/Off to enable the output.

10.  Record the current reading from the DMM as well as from the Readings within low current
front panel display. Enter the difference between thetwo readings  measurement (see table B-3, 4,
in the appropriate table. 5 or 6).

11.  Setthe output voltage to 8 volts. Output current near +20 mA.

12. Record the current reading from the DMM as well as from the Readings within high current

front panel display. Enter the difference between the two readings
inthetable.

Current Sink M easur ement

13.

14.

15.
16.

17.

18.

19.

20.

56

Action

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

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

Access the Input menu and set the current sense detector to DC.

Turn on the external supply and program its’output for 8 volts
and 1 A. Program the dc source to 0 V and 1 A. Reegput
On/Off to enable the output.

Record the current reading from the DMM as well as from the

measurement (see table B-3, 4,
5 or 6).

Nor mal Result

CURR:RANG LOW

CURR:DET DC
Output current near20 mA.

Readings within low current

front panel display. Enter the difference between the two readings  sink measurement

in the table.
Turn off the dc source and connect the current monitor and

(see table B-3,4, 5 or 6).

external supply to the output of the unit as shown in figure B-1D.

Set the DMM to operate in dc voltage mode.
Turn on the external supply and program its’ voltage to 5 volts

Output near-full scale current.

and current for the full scale current rating of the UUT. Program
the dc source to 0 V and full scale current (see table B-2). Press

Output On/Off to enable the output.
Divide the voltage drop across the current monitor by its

Readings within high current

resistance to convert the value to amperes. Record this value as sink measurement

well as the current reading on the front panel display. Enter the
difference between the two readings in the table.

(see table B-3, 4, 5 or 6).
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Verification and Calibration - B

Table B- 3. Verification Test Record for Agilent 6631B

Model  Agilent 6631B Report No. Date

Test Description Minimum Recorded Results Maximum
Specification Specification

Voltage Programming and M easur ement

Low Voltage Vo -5mv V +5mV

Front Panel measurement Voui —2 mV _ mv Vi +2 mV

High Voltage V o 8.991V V 8.009 V

Front Panel measurement Vou =44 mV _mv Vou 4.4 mV

Current Programming and M easurement (High Range)

Low Current Iy -4 mA A 4 mA

High Current | o 9.991 A A 10.009 A

Front Panel measurement lout =21 MA mA lout +21 MA

Current Measurement (L ow Range)
Low Current measurement lout —2.5 HA HA lout +2.5 A
High Current measurement louwt —22.5 pA HA lout +22.5 pA
Current Sink M easur ement
Low Current Sink measurement lgrk —22.5 HA HA lsnk +22.5 A
High Current Sink measurement lsnk —21.6 MA _____mA lsnk +21.6 MA

Table B- 4. Verification Test Record for Agilent 66332A or Agilent 6632B

Model Agilent Report No. Date

Test Description Minimum Recorded Results Maximum

Specification Specification
Voltage Programming and M easur ement

Low Voltage Vo -10 mV V +10 mV

Front Panel measurement Vo —3mV . mVv Vo +3mV

High Voltage V o 19.980 V V 20.020V

Front Panel measurement Vo —9mV _ mv Vi +9 mV

Current Programming and M easurement (High Range)

Low Current Iy -2 mA A 2mA

High Current |, 4.9955 A A 5.0045 A

Front Panel measurement lou —10.5 MA mA lout +10.5 MA

Current Measurement (L ow Range)
Low Current measurement lout —2.5 HA HA lout +2.5 A
High Current measurement lout —22.5 pA HA lout +22.5 pA
Current Sink M easur ement
Low Current Sink measurement lgrk —22.5 HA HA lsnk +22.5 A
High Current Sink measurement lsnk —11.1 mA _____mA lsnk +11.1 mA
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B - Verification and Calibration

Table B- 5. Verification Test Record for Agilent 6633B

Model  Agilent 6633B Report No. Date

Test Description Minimum Recorded Results Maximum
Specification Specification

Voltage Programming and M easur ement

Low Voltage Vo -20 mVv V +20 mV

Front Panel measurement Vi —6 mV _ mv Vi +6 mV

High Voltage V o 49,955V V 50.045V

Front Panel measurement Vou =21 mV _ mv Vou +21 mV

Current Programming and M easurement (High Range)

Low Current Iy -1 mA A 1mA

High Current | o 1.998 A A 2.002 A

Front Panel measurement lout —=4.25 MA mA lout ¥4.25 MA

Current Measurement (L ow Range)
Low Current measurement lout —2.5 HA HA lout +2.5 A
High Current measurement louwt —22.5 pA HA lout +22.5 pA
Current Sink M easur ement
Low Current Sink measurement lgrk —22.5 HA HA lsnk +22.5 A
High Current Sink measurement lgn —4.85 MA ____mA lgnk +4.85 MA

Table B- 6. Verification Test Record for Agilent 6634B

Model Agilent 6634B Report No. Date

Test Description Minimum Recorded Results Maximum
Specification Specification

Voltage Programming and M easur ement

Low Voltage Vo -50 mV \% +50 mV

Front Panel measurement Vou =12 mV _ mv Vou +12 mV

High Voltage V o 99.90 V V 100.10V

Front Panel measurement Vou =42 mV _ mv Vou +42 mV

Current Programming and M easurement (High Range)

Low Current 1o -0.5mA A 0.5mA

High Current |, 0.999 A A 1.001 A

Front Panel measurement lout —2.25 MA mA lout +2.25 MA

Current Measurement (L ow Range)
Low Current measurement lout —2.5 HA HA lout +2.5 A
High Current measurement lout —22.5 pA HA lout +22.5 pA
Current Sink M easur ement
Low Current Sink measurement lgrk —22.5 HA HA lsnk +22.5 A
High Current Sink measurement lsnk —2.85 MA _____mA lsnk +2.85 MA
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Current Programming and High-Range M easur ement Calibration

13.

14.
15.

16.

17.

18.

Action

Connect the appropriate current monitor as shown in figure B-1A.
Connect the DMM (in dc 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 stahilize. Then read the DMM and compute the first current value
(DMM reading + shunt resistance). Use the Entry keypad to enter the
first current value.

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 stahilize. Then read the DMM and compute the second current
value (DMM reading + shunt resistance). Use the Entry keypad to
enter the second current value.

Negative Current Programming Calibration

19.

20.
21

Action

Connect a negative supply to the output in series with the appropriate
load resistor as shown in figure B-1C. Set the DMM to operatein
current mode. Set the negative supply to the full scale voltage rating
of the UUT.

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

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

L ow-Range Current Measurement Calibration

22.
23.

24,

25.

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

Connect the UUT as shown in figure B-1B with the appropriate load
resistor for your model. Set the DMM to operate in current mode.

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 stahilize. Then use the Entry keypad and enter the current reading
displayed on the DMM.

Verification and Calibration - B

Display

CAL:CURR

CALLEV P1

CAL:DATA 0.00

CAL:LEV P2

CAL:DATA 0.00

Display

CAL:CURR:NEG

Display
CAL:CURR:MEAS.LOW

CAL:LEV P1

CAL:DATA 0.00
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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]

lllegal parameter value [device-specific]

Out of memory

Macro error

Macro execution error

lllegal 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 receive
Query DEADLOCKED [too many queries in command string]

Query UNTERMINATED [after indefinite response]
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Error Messages - C

213
216
217
218
220
221
222
223
224
401
402
403
404
405
406
407
408
601
602
603
604

Selftest Errors0through 99 (sets Standard Event Status Register bit #3)

No error

Non-volatile RAM RDO section checksum failed
Non-volatile RAM CONFIG section checksum failed
Non-volatile RAM CAL section checksum failed
Non-volatile RAM STATE section checksum failed
Non-volatile RST section checksum failed

RAM selftest

VDAC/IDAC selftest 1

VDAC/IDAC selftest 2

VDAC/IDAC selftest 3

VDAC/IDAC selftest 4

OVDAC sdftest

Digital 1/0 selftest error

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

Ingrd receiver buffer overrun

RS-232 receiver framing error

RS-232 receiver parity error

RS-232 receiver overrun error

Front panel uart overrun

Front panel uart framing

Front panel uart parity

Front panel buffer overrun

Front panel timeout

CAL switch prevents calibration

CAL password isincorrect

CAL not enabled

Computed readback cal constants are incorrect
Computed programming cal constants are incorrect
Incorrect sequence of calibration commands

CV or CC statusisincorrect for this command
Output mode switch must be in NORMAL position
Too many sweep points

Command only appliesto RS-232 interface
CURRent or VOL Tage fetch incompatible with last acquisition
M easurement overrange
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Index

Output On/Off, 38
oV, 40
Prot Clear, 38
Protect, 40
Voltage, 40

fuses, 23

—G—

ground, earth, 18
guide, programming, 17
guide, user’s, 17

—H—

history, 6

GPIB, 46
address, 46
connections, 30
interface, 30

inductive loading, 27
INH, 45
INH input, 28
input
connections, 23
power, 18
inspection, 21

— | —

line fuse

replacing, 34
line voltage conversion, 69
load line, 20
load voltage drops, 24
location, 22

— M—

making measurements, 43
manuals, 21

measurement ranges, 43
multiple loads, 24

— N—

non-volatile memory
clearing, 47
storing, 37, 40

normal mode, 27

0C, 43

operating features, 19
option 760, 46
options, 18

72

QoT, 43

output
characteristic, 20
connections, 23
connector, 21
control keys, 40
current setting, 42
enable, 42
rating, 20
voltage setting, 42

output relay, 46

oV, 43

OVLD, 34,43

OVP
capacitor discharge limit, 26
circuit, 26

—p—

power cord, 21, 23
power receptacle, 18
preliminary checkout, 31
print date, 6
protection

FS, 43

0C, 43

OT, 43

oV, 43

RI, 43

_Q_

guery protection, 43

— R—

rack mount kit, 18
rack mounting, 22
rear panel
connections, 28, 30
recalling operating states, 47
remote programming, 19
remote sensing, 25
stability, 26
repacking, 21
RI, 43
signal, 28
RIDFI, 45
RS-232, 46
connections, 30
interface, 30

—S—

safety class, 18

safety warning, 18

saving operating states, 47
selftest errors, 34

sense connections, 25
service guide, 18
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setting voltage/current, 42
shift annunciator, 31
shift key, 31
shorting switch, 28
specifications, 49
stability with remote sensing, 26
supplemental characteristics, 50
system errors, 65
system keys, 37

Address, 37

Error, 37

Interface, 37

Local, 37

RCL, 37

Save, 37

Shift, 37

.

turn-on checkout, 31, 55

Index

—\V—

verification
current measurement accuracy, 55
current programming, 55
equipment, 53
setup, 53
test record, 57
voltage measurement accuracy, 55
voltage programming, 55
verification tests, 31

—W—
warranty, 2
wire
current ratings, 23
wiring considerations, 23
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Agilent Sales and Support Office

For more information about Agilent Technologies test and measurement products, applications, services,
and for a current sales office listing, visit our web site: http://www.agilent.com/find/tmdir

Y ou can aso contact one of the following centers and ask for atest and measurement sales

representative.

United States:

Agilent Technologies

Test and Measurement Call Center
P.O. Box 4026

Englewood, CO 80155-4026

(tel) 1 800 452 4844

Canada:

Agilent Technologies Canada Inc.
5150 Spectrum Way

Mississauga, Ontario

L4W 5G1

(tel) 1877 894 4414

Europe:

Agilent Technologies

Test & Measurement European Marketing Organisation
P.O. Box 999

1180 AZ Amstelveen

The Netherlands

(tel) (31 20) 547 9999

Japan:

Agilent Technologies Japan Ltd.
M easurement Assistance Center
9-1, Takakura-Cho, Hachioji-Shi,
Tokyo 192-8510, Japan

(tel) (81) 426 56 7832

(fax) (81) 426 56 7840

Technical datais subject to change.
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Latin America:

Adgilent Technologies

Latin American Region Headquarters
5200 Blue Lagoon Drive, Suite #950
Miami, Florida 33126

U.SA.

(tel) (305) 267 4245

(fax) (305) 267 4286

Australia/New Zealand:
Adgilent Technologies Australia Pty Ltd
347 Burwood Highway
Forest Hill, Victoria 3131
(tel) 1-800 629 485 (Australia)
(fax) (613) 9272 0749
(tel) 0800 738 378 (New Zealand)
(fax) (64 4) 802 6881

Asia Pacific:

Adgilent Technologies

24/F, Cityplaza One, 1111 King's Road,
Taikoo Shing, Hong Kong

tel: (852)-3197-7777

fax: (852)-2506-9284
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Manual Updates

The following updates have been made to this manual since the November 1997 printing indicated on the
Printing History page.

7/8/99
Additional information about CV mode operation has been added to page 20.

A note has been added to Table A-1 for the Ripple and Noise specifications and a correction has been
made for Model Agilent 6631B.

Steps 22 and 23 on page 61 under Low Range Current Measurement Calibration have been switched.
1/7/00

All references to HP have been changed to Agilent.

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

A note about magnetic fields has been added to page 22.

On page 49 the model reference for note 2 has been corrected.

2/21/01

A note has been added to Table A-1 for the Programming Accuracy specification.
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