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COPYRIGHT AND DISCLAIMER NOTICE

Copyright — Agilent Technologies, Inc. Reproduced with the permission of Agilent
Technologies Inc. Agilent Technologies, Inc. makes no warranty of any kind with regard
to this material including, but not limited to, the implied warranties of merchantability
and fitness for a particular purpose. Agilent Technologies, Inc. is not liable for errors
contained herein or for incidental or consequential damages in connection with the
furnishing, performance, or use of this material or data.
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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 praduct is 2 Safety Class | 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 t‘he operation instruetions,

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

ENVIRONMENTAL CONDITIONS

This instrument is intended for indoor use in an installation category Iﬁ, pollution degree 2 envirenment. It is
designed to operate at a maximum relative humidity of 95% and at altltudes of up to 2000 meters. Refer to the
specifications tables for the ac mains voltage requirements and amblen’l operating temperature range.

|
BEFORE APPLYING POWER i
\
Verify that the product is set to match the available line voltage, the cJ;Tect fuse is installed, and all safety

precautions are taken. Note the instrument's external markings descril:i‘ed under "Safety Symbols".

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cover must be cionnccted to an electrical ground, The
instrument must be connected to the ac power mains through a groundkd power cable, with the ground wire firmly
connected to an eleetrical ground (safety ground) at the power outlet. z{my interruption of the protective
(grounding) conductor or disconnection of the protective earth tcrmmal 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 n{ise ... 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 sp could cause a shock or fire hazard,

DO NOT OPERATE IN AN EXPLOSIVE ATMOSFHERE

Do not operate the instrument in the presence of flammable gases or fimes.

|
DO NOT REMOVE THE INSTRUMENT COVER

Operating personnel must not remove instrument covers. Component replacement and internal adjustrnents 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 gualified service personnel.
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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 des:gned tobe
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.

Int position of 2 hi-stable push control

Out position of a bi-stable push control

Caution, risk of electric shock
Cautjon, hot surface
Caution (refer to accompanying documents)

The WARNING sign denotes a hazard. It calls attention to a procedure, pi'actice, 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 sxgn until the indicated
conditions are fully understood and met.




Declaration Page |

DECLARATION OF CONFORMITY
according to ISQ/IEC Guide 22 and EN 45P14

Manufacturer's Name: Hewlett-Packard Company

Manufacturer's Address; 150 Green Pond Road
Rockaway, New Jersey 07866
11.5.A.

declares that the Product

Product Name: a) Dynamic Measurement DC Soﬁrce:
b) System DC Power Supply

i Model Number: a) HP 66332A
b) HP 66328, 6633B, 6634B

|
|
i
|
|

conforms to the following Product Specifications:

| |
' Safety: IEC 1010-1:1990+A1(1992) / EN 61010-1:1993
I ‘

EMC; CISPR 11:1990 /EN 55011:199] - Group 1 Class B
IEC 801-2:199) / EN 50082-1:1992 - 4 kV CD, § kV AD
TEC 801-3:1984 / EN 50082-1:1992 -3V /m
IEC 801-4:1988 / EN 50082-1:1992 - 0.5 kV Signal Lines

e 1 1 kV Power Lines
Supplementary Information: ‘

| | ]
e The product herewith complies with the requirements of thd Low Voltage Directive lIH
‘ 73/23/EEC and the EMC Directive 89/336/EEC and carries|the CE-marking accordingly. H“

| |
‘
il New Jersey  January 1997 ‘ i
Location Date Bruce Krueger / Quality Manager um
I I
hs\

European Contact: Your loeal Hewlett-Packard Sales and Serviee Office or Hewlett-Packard GmbH,
; ‘ F Department TRE, Herrenberger Strasse |30, D-71034 Boeblingen (FAX:HQ’-?GS 1-14-3143} ‘ ‘
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Acoustic Noise Information

Herstellerbescheinigung

Diese Information steht im Zusammenhang mif den Anforderungen det
Maschinenlaminformationsverordnung vom 18 Januar 1991.

* Schalldruckpegel Lp <70 dB(A)

* Am Arbeitsplatz

* Normaler Betrieb ‘

* Nach EN 27779 (Typpriifung).

Manufacturer's Declaration

 This statement is provided to comply with the requ:rements of the German Sound Em:ssmn 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 mdlcate 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 photacopied, reproduced, or translated into another language
without the prior consent of Hewlett-Packard Company. The mfonnatmn contamed in this
document is subject to change w:thout notice.

® Copyright 1996 Hewlett-Packard Company Edition 1 August, 1996
Update 1 January, 1997
Update 2 August, 1997




N | Quick Reference ‘

«‘.
“““““““““ The HP 66332A is a 100 Watt, high performance dc power supply that provides dynamic ““““I“
capability can be used in determining the battery operating time of digital wireless

1l HP 66332A Dynamic Measurement DC Source and
| HP 6632B/6633B/6634B System DC Power Supplies

measurement and analysis of voltage and current waveforms. It is designed to simplify the testing ||N
of digital cellular and mobile phones. For example, data acquired using its dynamic measurement ‘

“““““““N| et prEe ““ !?:
|
\
i

current measurement capability in the microampere range. They are well suited for testing

‘ﬁ il The HP 6632B/6633B/6634B are 100 Watt, high performance de power supplies with output
) portable battery-powered products.

“M““““w Additionally, the combination of bench-top and system features in these de sources provide

versatile solutions for your design and test requirements.

Convenient bench-top features

+ Up to 100 Watts output power

+ Easy to use knob for voltage and current setfings

+ Highly visible vacuum-fluorescent front panel display
Excellent load and line regulation; low ripple and noise
Measurement capability down to microampere levels
Current sinking up to the maximum rated output current
Instrument state storage

Portable case

Flexible system features
+ HP-IB (IEEE-488) and RS-232 interfaces are standard |
+ SCPI (Standard Commands for Programmable Instruments) compatibility

+ Triggered acquisition of digitized output current and voltage waveforms (HP 66332A only)

/O setup easily done from the front panel |

1
|
i
|
|
|
|
]




1 - Quick Reference

The Front Panel - At a Glance

@ 14-character display ® Annunciators @ Rotary control sets @ Optional front
shows output indicate operating voltage, current, and  panel output
measurements and modes and status menu parameters. connectors,

programmed values. conditions. Use @ and @ |

to set the resolution;
then adjust the value
with the knob.

LU

 EBREEN

@Tums the de source ® Systemn keys: ® Function keys: Entr‘y keys:

on and off. + return to Local + enable/disable + enter values
mode output ‘¢ ipcrementor
set the HIP-IB select metering decrement values

address functions @ and
set the RS-232 program voltage select front panel
interface and current Menu parameters.

display SCPI set and clear and {2 )
error codes protection select a digit in.

save and recall féﬁtions the numeric entry

and @ field.

scroll through the
front panel menu
commands.

instrument states.




Quick Reference - 1

Front Panel Number Entry

Enter numbers from the front panel using one of the following methods:

Use the arrow keys and knob to change voltage or current settings

NOTE The output must be ON to see the displayed values change in Meter mode.

Use the Function keys and knobh to change tljre displayed settings
\
|
|

Use the Arrow keys to edit individual digits in the displayed setting

Increments the flashing digit  fii3] (@3] Moves the flashing digit to the right

Decrements the flashing digit g ey Moves the flashing digit to the left

Enters thiia- value when editing is complete

i
Use the Function keys and Entry keys to entér a new value

NOTE If you make a mistake, use the Backspace key\ to delete the number, or press the
Meter key to return to meter mode.




1 - Quick Reference

Front Panel Annunciators

%’M’%%M%’M%%M’

cv cC Unt Dis OCP Prot Cal Shift Rm! Addr Er SRQ

cv The output is operating in constant voltage mode.
CC  The output is operating in constant current mode.
The output is unregufated.

The output is OFF. Press the Output On/Off key to turn the
output on.

The over-current protection state is ON. Press the OCP key to
turn over-current protection off,

Indicates that the output has been disabled by one of the
protection features. Press the Prot Clear key to clear the
protection condition.

Calibration mode is ON. Scroll to the Cal Off command and -
press the Enter key to exit the calibration mode.

The Shift key has been pressed.

The selected Remote programming interface (either HP-IB or
R8-232) is active. Press the Local key to retumn the unit to
front panel control. :

Addr The interface is addressed to talk or listen.

Err There is an error in the SCPI error queue. Press the Error key
to view the error code,

SRG The interface is requesting service.

Immediate Action Keys

8:}%‘# A toggle switch that turns the output of the de source on
or off.

Local Activates front panel control when the unit is in remote
mode (unless a Lockout command is in effect).

Resets the protection circuit and allows the unit to return
1o its last prograrnmed state.

A toggle switch that enables or disables overcurrent
protection.




Quick Reference - 1

Front Panel Menus - At a Glance

Address

ADDRESE 7
INTF HFIB
BAUDRATE 300
FPARITY NONE
FLOWNONE
LANG SCF/

Sets the HP-IB Address |

Selects an interface (HPIB or RS232)

Selects baud rate (300, 600, 1200, 2400, 4800, 9600)

Selects message parity (NONE, EVEN, ODD, MARK, SPACE)
Selects flow control (XON-XOFF, NONE)

Selects language (SCP or COMP)

Racal|

RCLO

Recalls instrument state

hift lSave |

SAV

Saves present instrument state

ERROR O

Displays errors in SCFI etror queue

12000V 0.204A
12500V MAX
1.000V MIN
12330V HIGH
a080v LowW
12.000v RMS
0.3504 MAX
2.0504 MIN
04004 HIGH
0124 Low
a2104 RMS

Measures output voltage and burrent
Measures peak culput voltage
Measuras minimum oufput voltage
Measures the high level of a voltage pulse waveform'
Measures the low level of a voltage pulse waveform?
Measures rms voltage'
Measures peak output current
Measures minimum output cutrent'

Measures the high level of a gurrent pulse waveform'
Measures the low level of a clrrent pulse waveform'
Measures rms current’

VOLT 20.000

Sets the outpui voltage

CURR 2.000

Sets the oufput current

OC — = = =

Protection status (example shbws overcurrent tripped)

hi
A

RET
FONSTATE RST
FPROTDLY 0.08
RILATCHING
DFFOFF
DFLSOUR OFF
FORT RIOFI
iGIO 7

RELAY ON

RELAY NORM

Places the do source in the fa#tory~defauit state

Select the power-on state command (RST or RCLO)

Sets the output protection deléy in seconds

Sets the remote inhibit mode (LATCHING, LIVE, or OFF)
Sets the discrate fault indicatdr state (ON or OFF)

Selects the DF| sourge (QUE#, OFER, ESB, RQE, or OFF)
Sets the output port functions }(RIDF lar DIGIO)

Sets and reads the 1O port value (0 through 7)

Sets the output relay state (ON or OFF)

Sets the output relay polarity (NORM or REV)

Shift

G

VOLT:FROT 22

Sets overvoltage protection level

Shit

v

CURRRANG HIGH
CURR.DET ACDC

Sets cumrent range (HIGH, LO
Sets current measurement de

W, or AUTO)
ector (ACDC or DC)'

Shif [@"‘]

CAL ON

Accesses caltbration menu (S

pe User's Guide),

Use (¥ and |
"ot available on

{6 select menu parameters.

Use [Meter] to exit any menu and refurn to metering mode.

Models 6632B/6633B/6634B or in Compatibility mode




1 - Quick Reference

SCPI Programming Commands - At a Glance

NOTE

Most [optional] commands have been omitted for cla.rlty Refer to the e
Programming Guide for a complete description of all programming commands;

ABORY
CAlibrate
:‘CURRent  [:POSitive]
:NEGative
‘MEASure
AC

L OWRange

:DATA <n>
LEVel P1{P2 P3| P4
[PASSword <n
:SAVE
:5TATae <booil= [, <n>]
NVOLTagae :PROTection
DISPlay
<hool>
‘MODE NORMal | TEXT
TEXT <display_string>
INITiate
SEQuenceli12Y)
:NAME TRANsient | ACQuire?
CONTinuous :SEQuence(1), <boal>
‘NAME TRANsient, <boal> -
MEASure | FETCh
ARRay  :CURRent?
VOLTage?
[:CURRent)[:DC]??
:ACDC?!
HIGH
LOWH
MAXH
(MINT
VOLTage [DCY72
ACDCY
HIGH?!
LOWT
MAXT
‘ (MINTS
QUTPut
<hool [NORefay]
:DFF <boot>
:50URce QUES | OPER | ESB | RQS | OFF
PON :2TATe RST | RCLD :
:PROTection :CLEar
:DELay <n>
‘RI:MODE LATCHing | LIVE | OFF

1Not available on HP Models 66328[66358!66343
2Fetch commands not avaifable on HP Model 66128

SENSe
~:CURRent :RANGe <n>
-1DETector ACDC | DC
FUNClian “vOLT" | 'CURRM .
SWEep  OFFSet POINts <=t
:POINts <n>
. TINTerval <n>
[80URce:] CURRent <n>
TRIGgered <n>
:PROTection :STATe <bool>
DiGital :DATA <n= ‘
" FUNCtion RIDF 1 DIG
VOLTage <n» .
TRIGgered <n»
:PROTection <n>
AL :BANDwidth? | :BWIDth?
STATus ‘
:PRES8t
:0PERation [[EVEN]?
:COND#ion?
:ENABle <n>
:NTRansition <n®
~ :PTRansition <n> -
:QUEStionable JEVEN(? -
:CONDition?
‘ENABla <n>
_ :NTRansition <n>
PTRansition <nx
SYSTem '
:ERRor? ,
:LANGuage SCPI | COMPatlblilty
VERSion?
LOCa
‘REMote
‘RWLock
TRiGger
:5EQuence 2 | ACere i IMMedlateP
(COUNt :CURRent <n=1
" VOLTage <ox!
HYSTerasis:CURRent <n>t
VDL Tage <n=?
:LEVel CURRent <n»!
 :VOLTage<ns! .
8LoPe :CURRent POS | NEG | EITH!
:VOLTage POS | NEG [ EITH!
:S0URce BUS | INTemal!
[:5EQuencel ] “TRANsian]; IMMednate]
:SOURee BUS
SEQusnced :DEFiRe TRANsient ..
“SEQuence? :DEFine AGQuire™




|
|
|
} Quick Reference - 1
|

The Rear Panel - At a Glance |
Dup.1B IEEE-488) @ RS-232 interface @INI—I/FLJ[ (remote @ Output and
interface connector connector INHibit / internal Remote sense
Faul T} connector, terminal block.
Connector plug is
removable,

oA
o]
X

)

@ Fast/Normal switch @ Fuse holder @ Power cord
connector (IEC 320)

Use the front panel Address menu to
+ Select the HP-IB or RS-232 interface (see chapter 4 in User’s Guide)
+ Sclect the HP-IB bus address (see chapter 4 in User’s Guide)
+ Configure the RS-232 interface (see chapter 4 in User’s Gu




Specifications

Specifications

Table A-1 lists the specifications of the de source. Specificatior

temperature range of 0 to 55 °C. Unless otherwise noted, specifi

warm-up period.

ns are warranted over the ambient
ications apply after a 30-minute

cations

Table A-1, Performance Specifi

Parameter

HF 66328
HP66332A

HP 6633B

HP 66348

Qutput Ratings

Voltage:
Current:

0-20V
0-5A

0-50V
0-2A

0100V
0~1A

Programming Accuracy
(@ 25C £5°C)

Voltage:
+Current:

0.05% + 10 m
0.05%+2m

0.05% + 20 mV
0.05% -+ 1 mA

0.05% + 50 mV
0.05% + 0.5 mA

DC Measurement
Accuracy

(via HP-IB or front panel
meters with respect to
actwal output at 25C
+5°C)

Valtage:

Low Cutrent range
—20 mA to +20 mA:
High Current range
+20 mA to +rated I:
=20 mA tg -rated T;

0.03%+3m
0.1% + 2.5

02%+0.5m

0.2% + 1.1 mA

0.03% + 6 mV

0.1% + 2.5 pA!

0.2% + 0.25 mA®

0.2% + 0,85 mA

0.03% + 12 mV
0.1% + 2.5 pA'

0.2% 4 0,25 ma’
0.2% + 0.85 mA

Ripple and Noise

{in the ranpe of 20 Hz to
20 MHz with outputs
ungrounded or with either
terminal grounded)

Normal mode voltage
(rms/p-p):

Fast mode voltage
(rms/p-p):

Current {rms):

0.3 mV/3 mY 0.5 mV/3 mV 4.5 mvV/3mVy
1 mV/10 my

2mA

2mV
I mA

1 mV/15 mV
2mA
A4mv
1mA

2mvV/i2smv
2mA

SmV
1 mA

Load Regulation®
{change in output voltage
or current for any load
change within ratings)

Voltage:
Current:

Voltage;
Current:

Line Regulation
(change in output voltage
or current for any line
change within ratings)

Transient Response Mormal mode: < 100 us
Time Fast mode: < 50 ps
(for the output voltage to recover to its previous level within 0.1% of the voltage rating of the unit following a
chang,e in load current of up to 50% of the output current rating)
Th:s specification may degrade slightly when the unit is subjected to an RF field 23 V/meter.
App11¢s in SCPI mode, with current detector s¢t to DC. With current detectar set to ACDC, accuracy is 0.2% + 2 mA.
gn COMPatibility mode, accuracy is 0.2% + 3 mA.
Applics in SCPI mode, with current detector set to DC., With current detector sct to ACDC, accuracy is 0.2% + 2 mA.
In COMPatibility mode, accuracy is 0.2% + 1.5 mA. '

Apphes at rear terminals with unit set to remote sensing and thh sense terminals externally jumpered to their
respective output terminals,




A - Specifications

Supplemental Characteristics

Table A-2 lists the supplemental characteristics, which are not warranted but are descriptions of

typical performance determined either by design or type testing.

Table A-2. Supplemental Characteristics

Parameter

HP 6632B
HP 66332A

HP 66338

HP 66348

Input Ratings
(at full load)

100 Vac mains:
115 Vac mains:
220 Vac mains:
230 Vac mains:

87-106 Vac, 47-63 Hz, 3.5 4, 250 W
104-127 Vac, 47-63 Hz, 3 A, 250 W
191-233 Vac, 47-63 Hz, 1.6 A, 250 W~
207-253 Vac, 47-63 Hz, 1.5 A, 250 W

Output Programming
Range

Voltage:
Current:
OVE:

0-20475V
0-5.1188 A
022V

0-51.188V
0-2.0475 A
0-35V

0-102.38V
0-1.0238 A
0-110V

Average Programming
Resolution

Voltage:
Current; |
OVE:

5mV
1.25 mA
100 mV

12.5 mV
0.5 mA
250 mV

25mV
0.25 mA
500 mV

OVP Accuracy

24% + 240 mV

2.4% + 600 mV

24%+12V

Maximum Current
Measurement

6.66 A

243 A

1.21°A

Average Current
Measurement
Resolution

High Range:
Low Range:

203 pA.
0.6 pA

74 uA
0.6 pA

37uA
0.6 pA

Sink Current

=5 A

-2 A

1A

Sink Current
Trat.’:k.ingl

SCPI mode:
Compatibility mode:

0.4% + 2 mA
—250 mA

0.4% + 1 mA-
=100 mA

© 0.4% + 0.5 mA.

50 mA

Maximum Current in
Compatibility Mode

20 mA

EmA.

4 mA

Programming
Accuracy
Temperature
Coefficient (change/°C)

Voltage:
Current:
OVE:

0.01% +0.25 mV
0:01% + 30 pA

0.015% +4mV .

0.01% + 0.5 mV
0.01% + 12 A
0.015% + 10 mV

C0.01%+ 1 mV

0.01% + 6 pA

0.015% +20mV

Readback Accuracy
Temperature ‘
Coefficient (change/*C)

Voltage:

Current (ACDC):

* Current (DC):
Current (Low range):

0.01% + 150 v
0.05% + 160 pA
0.02% + 25 pA
0.01% + 0.3 pA

0.01% + 500 gV
0.05% + 80 pA
10.02% + 10 pA
0.01% +0.3 uA

0.01% + 750 pv
0.05% + 40 pA
0.02% + 5 uA

0.01% + 0.3 pA

Drift?

Voltage:
Current:

0.01%+0.5mV

0.01% + 50 pA

L.01% +1mV
0:01% + 20 pA

0.01%+1ImV.

- 0.01%+ 10 pA

Output Voltage
Rise/Fall Time

Normal mode:
Fast mode:

2ms
400 ps

" (for a change from 10% to 90% or
90% to 10% of the total exeursmn)

Output Voltage
Setfling Time

Normal mode:
Fast mode:

6 ms
2 ms

(to settle within 1 LSB or 0.025% times
the rated voltage of the final value)'

! Between 0 and -5-mA, the sink current remaing at -5 mA.,
? Following a 30 minute warm-up, the change in output over 3 hours, under ambient temperature eonstant
load, and line operating conditions,

42




Specifications - A

Table A-2. Supplemental Characteristics (continued)

Parameter

HP 66332A HP 6632B/6633B/66348

Dynamic Measurement
Accuracy

Instantaneous Voltage:
Instantaneous Current:

0.03% + 5mV
0.6% +2mA

not applicable

Dynamic Measurement
System

Buffer Length:
Sampling Rate Range:

4096 points
15.6p5~31,2008

not applicable

Measurement Time
{voltage or current)

(includes the| default time of 30 ms* for acquiring

50 ms average
data, and J 20 ms data processing overhead)

Command Processing
Time

|
| 4 ms average

(fmj' output to begin to change
following receipt of digital data)

Remote Sense Capahility

Up to 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

4 (in locations 0 to 3)

R5-232 Interface
Capabilities

Baud rates:
Data formats:
Language:

© 300 600 1200 2400 4800 9600
7 bits even| or odd parity; § bits without parity
SCP1 or COMPatibility’

HP-1B Interface
Capabilities

Language:
Interface;

SCPI or COMPatibility’
AH1, €0, DC1, DT1, E1, L4, PPO, RL1, SH1,
| S$R1, T6

INH/FLT Characteristics

Maximum ratings:

INH Terminals:

FLT Terminals;

16.5 Vde h‘)etween terminals 1 and 2; 3 and 4,
and fromlte:nninals 1 or 2 to chassis ground
\
Low-level output ¢urrent = 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.
Lo{w—level input current = 1 mA
Pulse width = 100 us min.

Time delay = 4 ms typical

Digital I/O Characteristics

Maximum ratings:

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

same as INH/FLT Characteristics

Output feakage @ 16V = 0.1 mA (ports 0,1}
= 12.5 mA (port 2)
Output leakage @ 5V = 0.1 mA (ports 0,1)

= (125 mA (port 2)

'For full scale current changes with a risetime of 20 s, 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.

*COMPatibility language is used to program the HP 663xA Series power supplies.
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Table A-2. Supplemental Characteristics (continued) .

Parameter

HP 66332A HP 6632B/6633B/66348

Digital /O Characteristics
(continued) ‘

Digital IN Port 2:
(internal pull-up)

Low-level output sink current @ 0.5 V'=4mA
Low-level output sink current @ 1 V = 50 mA
Low-level input current @ 0.4V =1.25mA
‘High-level input current @ 5 V=025 mA
Low-level input voltage = 0.8 V max.
High level input voltage = 2.0 V min,

Isolation to Gronnd

Recommended Calibration
Interval

240 Vde maximum from chassis eround

: '] year S
(from the date the unit is put into service)

Regulatory Compliance

Listing pending:
Certified to:
Conforms to:
Complies with:

) UL 3111-1
CSA 22.2 No. 1010.1
IEC 1010-1 '
EMC directive $9/336/EEC (ISM Groupl Class B)

Dimensions
{see figure 3-1)

‘Height 88.1mm (3.5in,)
Width 425.5mm (16,75in.).

Net weight

Depth 364.4mm (14.3in.) - -
12.7ke (28 Ibs.)

Shipping weight

15 kg (33 Ibg)




Verification and Calibration

Introduction

This appendix includes verification and calibration pmceduresjfor the HP 66332A and HP
en for performing the procedures either from

6632B/6633B/6634B de source. Instructions are giv
the front panel or from a controller over the HP-IB.

The verification procedures do not check al} the operating paraheters, but verify that the de

source is performing properly, Performance Tests, which check
source, are given in the applicable dc source Service Manual.

all the specifications of the de

Important

Perform the verification procedures before calibrating your de source. If the dc

source passes the verification procedures, the unit is operating within its

calibration limits and does not need to be recal

brated.

Equipment Required

The equipment listed in the following table, or the equivalent to
verification and calibration.

Table B-1. Equipment Requi

this equipment, is required for

red

—

Equipment Characteristics

Recommended Model

Digital Voltmeter Resolution: 10nV @1V
Readout: 8.5 digits

Aceuracy: »20 ppm

P 3458A

Current Monitor! 15 A (0.1Q), +0.04%, TC=5ppmP°C | G

uildline 9230715

Load Resistor L1 kD, 3 Wmin, TC=20ppm/°C H

P p/n 0811-2878

Power Supply 20V@ms A

H|

P 6643 A or HP 6653A

HP-IB Controller Full HP-IB capabilities H

P Series 200/300 or equivalent

"The 4- terminal current shunt is used to eliminate output current meas
drops in the load leads and connections, It has special current-monitori

connection terminals, Connect the voltmeter directly to these current-m

Test Setup

Figure B-1 shows the setup for the tests. Be certain to use oad |
carry the full output current (see chapter 3).

prement error caused by voltage
ng terminals inside the load
onitoring terminals,

zads of sufficient wire gauge to
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! Voltrneler % Ampmeter

o7

DG ’
DC Cayan]
Ampmeter Vaoltmeter manlior

+*

Externat

DG supply . DC supply

Figure B-1. Verification & Calibration Test Setup

Performing the Verification Tests

NOTE: The verification procedure can only be performed using the SCFI language
o commands. Use either the front panel Address key to access the LANG -
command, or use the SYSTem:LANGuage command to change the programming
language to SCPI. ‘ :

The following procedures assume you understand how to operate the de source from the front
panel as explained in chapter 5. , . ‘ R ‘

When performing the verification tests from an HP-IB controller, you may have to consider the
relatively slow settling times and slew rates of the dc source as compared to computer and system
voltmeters. Suitable WAIT statements can be inserted into the test program to give the de source,
time to respond to the test commands. ‘ ‘ -

Perform the following tests for operation verification in the order indicated.
1. Turmn-On Checkout ‘ ;

' 2. Voltage Programming and Measurement Accuracy
3. Current Programming and Measurement Accuracy

46




Turn-On Checkout

Perform the Tum-On Checkout as directed in chapter 4.

Verification and Calibration - B

NOTE: The dec source must pass turn-on selftest before

verification tests.

you can proceed with the

Voltage Programming and Measurement Accu

This test verifies the voltage programming, HP-IB measurement

Values read back over the HP-IB should be the same as those di
Measure the de output voltage at the output terminals. Make sur

racy

. and front panel meter functions,
splayed on the front pane].
e the output mode switch is set to

Normal and the sense terminals are directly jumpered to the output terminals.

Action

Turn off the dc source and connect 2 DMM to the output
terminals.

Turn on the de source with no load on the output, Set the output
voltage to 0 V and the output curtent to 2 A, Press Output
On/Off to enable the output.

Record voltage readings at the DMM and on the front panel
display.

Set the output voltage to 20 V.,

Record voltage readings at the DMM and on the front panel
display.

Current Programming and Measurement Accu

This test verifies the current programming and measurement. Cc

moniter (see table B-1) as shown in figure B-1A.

Current Programming and Measurement (High Range)

Action

Tum off the dc souree and connect the DMM and current monito

as shown in figure B-1A.

Tum on the d¢ source, access the Input menu, and set the current

sense detector to DC,

Set the output voltage to 5V and the current to 0 A. Press Qutpy

On/Off 1o enable the output.

Divide the voltage drop across the current monitor by its
resistance to convert the value to amperes. Record the value.

Set the output current to its full scale value.

Divide the voltage drop across the current monitor by its
resistance to convert the value to amperes. Record this value and
the current reading on the front panel display.

Normal Result

Qutput voltage near 0 V. Qutput
current near 0 A.

Readings within low voltage
limits (see tables B-2,3,4).

Output voltage near 20 V.

Readings within high voltage
limits (see tables B-2,3,4).

racy

nnect the appropriate current

Normal Result

CURR:DET DC
Output current near 0 A,

Readings within low current
limits (see tables B-2,3,4).

Readings within high current
limits (see tables B-2,3,4).
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Current Measurement (Low Range)

Action

Turm off the de source and connect a 1.1 k2 load resistor. Set the
DMM to operate in current mode and connect it as shown in
figure B-1B.. :

Turn on the de source, aceess the Input menu, and set the current

. range to LOW,

Set the output voltage to 0 V and the current to its full seale
value. Press Quiput On/Off to enable the output.

Record the current reading from the DMM as well as from the
front panel display. Enter the difference between the two
readings in tables B-2.3.4.

- Set the output voltage to its full scale value.

Record the current reading from the DMM as well as from the
front panel display. Enter the difference between the two
readings in tables B-2,3,4. ‘

Current Sink Measurement

Action,

Tum off the do source and connect an external supply to the
output of the unit as shown in figure B-1C, Setthe DMM to
operate in current mode and connect it as shown in the figure.

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

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

Turt on the external supply and program the autput for 20 V and
1.5 A. Program the de source to 0 V and 1 A. Press Quitput
On/Off to enable the output.

Record the current reading from the DMM as well as from the
front panel display. Enter the difference between the two
readings in tables B-2,3.4.

Turn off the dc source and connect the current monitor and

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

Set the DMM to operate in dc voltage mode and connect it as
shown in the figure. \

Turn on the external supply and program the output for 20 V and
1 A, Program the de source to 0 V and 1 A, Press Output
On/Off to enable the output.

Divide the voltage drop across the current monitor by its
resistance to convert the value to amperes. Record this value as
well as the current reading on the front panel display. Enter the
difference between the two readings in tables B-2,3,4.

Normal‘Resui.t .

CURR:RANG LOW

Outpuit current near 0'A.

Readings within low current
measurement (see tables
B-2,3.4)..

Output current near +20 mA.

Readings within high current |
measurement {see tables
B-2,3,4).

Normal Result

 CURR:RANG LOW

CURR:DETDC -
Output current nc?a‘.u.z'o mA.
Readingé within low current

- sink measurement
(see tables B-2,3.4).

Qutput current fiear —1 A

Readings within high current’
sink measurement -
~ (see tables B-2,3,4).




Table B-2, Verification Test Record for HP

Verification and Calibration - B

66332A or HP 66328

Model HP

Report No.

Date

Test Description

Minimum
Specification

Recorded Results

Maximum
Specification

Veltage Programming and Measurement

Low Voltage V,

=10 mV

v

+10mV

Front Panel measurement

mV

Vou T3 mV

High Voltage V,,

19950 V

\

20.020 vV

Front Panel measurement

Vo =9 mV

mv

Vo +9 MV

Current Programming and Measurement

(High Range)

Low Current I,

-2 mA

A

2 mA

High Current I,

49953 A

A

5.0045 A

Front Panel measurement

L. —10.5 mA

mA

Lo 710.5 mA

Current

Measurement (Low

Low Current measurement

I|:n|.1I: 2.5 }""A

WA

Tou 2.5 HA

High Current measurement

Tout —22.5 pA

LA

Lot 225 pA

Current Sink Measurement

Low Current Sink measurement

Isink —22.5 HA

. MHA

I:ink +22.5 HA

High Current Sink measurement

Lie —11.1 mA

mA

Lin T11.1 mA

Table B-3. Verification Test Record for HP §633B

Model HP

Report No. |

Date

Test Deseription

Minimum
Specification

R

ecorded Resulis

Maximum
Specification

Voltage Programming and Measurement

Low Voltage V

ol

~20 mV

A%

+20 mV

Front Panel measurement

Vo —6mV

mVy

Vo TO mV

High Voltage V,_,,

49955V

Vv

30.045V

Front Panel measorement

Vo =21 mV

mYy

Vo T21 mV

Current Programming and Measurement

(High Range)

| Low Current I,

—1 mA

A

1 mA

High Current I,

1.998 A

A

2.002 A

Front Panel measurement

La—425mA

mA

L T4.25 mA

Current

Measurement (Low

Low Current measurement

IDut ~-2.5 MA

L +2.5 pA

High Current measurement

Ly =22.5 pA

loe t22.5 uA

Current Sink Measurement

Low Current Sink measurement

Lk —22.5 pA

Isinl: +22.5 MA

High Current Sink measurement

Liok —4.85 mA

Ling +4.85 mA
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Table B-4, Verification Test Record for HP 6634B

Model HP__

Repﬁrt No.

Date

Test Description

Minimum
.Bpecification

Recorded Results

Maximum

Voltage Programming and Mea

surement

Specification

Low Voltage V.u

~50 mV

v

+50 mV

Front Panel measurement

Vg —12 mV

mV

Vou H12mV

High Voltage V,,

99.90 V

v

10000V |

Front Panel measurement

Vo =42 mV

mV

Vo 42 MV

Current Programming and Measuremem (High Range)

Low Current I,

0.5 mA

A

0.5 mA

High Current 1,

0.999 A

A

1.001 A

Front Panel measurement

Lo —2.25 mA

maA.

[, +2.25 mA

Current

Low Current measurernent

loul '"2 5 "LA

Measurement (Low Range)

A

T +2.5 PA

High Current measurement

Loy =22.5 pA,

A

Iy *225 A

Current Sink Measurement

Low Current Sink measurement

Ly —22.5 pA

e M

Lo +22.5 pA

High Current Sink measurement

mA

Isink —2.35 mA

Igjﬂk +2.85 mA "

Performing the Calibration Procedure

NOTE:

The calibration procedure can only be performed using the SCPI language

commands. Use either the front panel Address key to access the LANG

command, or use the SYSTem:LANGuage command to change the programming
language to SCPL : '

Table B-1 lists the eqmpment requlred for calibration. Flgure B-1 shows the test setup

You do not have to do a complete calibration each time. If appropnate: you may calibrate only -
the voltage or current and proceed to "Saving the Calibration Constants". However, the voltage or
current calibration sequence must be performed in its entirety. The; following parameters may be
cahbrated

vc)ltagﬁ programming and measurement
overveltage protection (OVP)

current programming and measurement
negative current programming

low range measurement

ac current measurement




Verification and Calibration - B

Front Panel Calibration Menu

The Entry keypad is used for calibration functions.

Press this key to access the calibration menu,
Display Command Function

CAL ON <value> Tums calibration mgde on when the correct password
value ig entered.

CAL QFF Turns calibration mode off

CAL:LEV <char> Advance to next step in sequence (P1 or P2).
CAL:DATA <value> Enter an external calibration measurement.
CAL:VOLT Begin voltage calibration sequence

CAL:VOLT:PROT Begin voltage protection calibration

CAL:CURR Begin high range current calibration sequence
CAL:CURR:NEG Begin negative current ealibration sequence
CAL:CURR:MEAS:LOW Begin low range current measurement calibration
CAL:CURR:MEAS:AC Begin ac current calibration sequence

CAL:SAVE Saves the calibration constanty in non-volatile memory.
CAL:PASS <value> Set new calibration password.

Notes:
value = a nurmeric value
char = a character string parameter

Use[a. ] and to scroll through the menu|commands.
Use(4 ) and (¥ } to scroll through the menu parameters.
Usel€ ) and to select a digit in a numeric entry field.

Front Panel Calibration

These procedures assume you understand how to operate front panel keys (see chapter 5).
Enable Calibration Mode

Action . Display

Reset the unit by selecting Output, scrolling to *RST and pressing *RET
Enter, ‘

Press Output On/Off to enable the output. 00.003V  0.0006A

To begin calibration press Shift Cal, seroll to CAL ON and pr CAL ON 0.0
Enter.

Enter the calibration password from Entry keypad and press Enter. If
the password is correct the Cal annunciator will come on.
If CAL DENIED appears, then an internal switch has been set|to CAL DENIED
prevent the calibration from being changed. (See the Service
Manual.) OUT OF RANGE
If the password is incorrect, an efror occurs, If the active password is

lost, the calibration function can be recovered by setting an internal

switch that defeats password protection. (Sec the Serviee ManFai.)
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Voltage Programming and Measurement Calibration

Action

Connect the DMM (dc volts mode) directly to the de 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, and use the Emry keypad to
enter the voltage value displayed on the DMM.

Press Shift Cal, scroll to CAL LEV, use W 1o scroll to P2 (the
second calibration point), and press Enter,

Press Shift Cal, scroll to CAL DATA, and use the Entry keypad to
enter the second voltage value displayed on the DMM.

Overvoltage Protection Cahbratmn

11.
12.

Current Programming and High-Range Measurement Calibration

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

Wait for the dc source to compute the OVP calibration constant. The

display returns to Meter mode when the caleulation is complete.

Action

Connect the appropriate current monitor as shown in‘ﬁgure B-1A.
Connect the DMM (in d¢ 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). Use the Entry
keypad to enter the first current value,

Press Shift Cal, seroll 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). Use the Entry
keypad to enter the second current value.

Disphy
CAL:VOLT
CAL:LEV P}
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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Negative Current Programming Calibration

Action Display

Conneet a negative supply to the output in series with the 1.1 kG2 load
resistor. Set the DMM to operate in current mode and connect it as
shown in figure B-1C,

Press Bhift Cal, scroll to CAL CURR NEG, and press Enter, CAL:CURR:NEG

Wait for the de source to compute the negative current calibrati

constant. The display returns to Meter mode when the calculat
complete.

Low-Range Current Measurement Calibration

Action bisplay

Connect the 1.1 k£ load resistor as shown in figure B-1B. Con
the DMM (in current mode) in series with the load.

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

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

Press Shift Cal and scroll to CAL DATA. Wait for the DMM CAL:DATA 0.00
reading to stabilize. Then use the Entry keypad and enter the current
reading displayed on the DMM.

AC Current Measurement Calibration (HP 66332A only)

Action Display

Disconnect all loads from the dc source. Make sure the mode switch
on the rear panel is set to Normal.

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

Wait for the dc source to compute the ac current calibration constant.
The display retums to Meter mode when thé calculation is complete.

Saving the Calibration Constants

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

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

Press Shift Cal, select CAL OFF, and press Enter to exit Calibration CAL QFF
mode. *RST and *RCL will also set the calibration state to OFF.
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Calibration Error Messages
Errors that can occur during calibration are shown in the following table,

Table B-5. HP-IB Calibration Error Messages

Error ' Meaning

401 | CAL switch prevents calibration (This is a hardware disable, see the Service Manual.)
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

Changing the Calibration Paséword

The factory default password is 0. You can change the password when the de source is in
calibration mode (which requires you to enter the existing password). Proceed as follows:

Action D:splay
Begin by pressing Shift Cal and scrolling to the CAL ON command. CALON 0.0
Enter the existing password from Entry keypad and press Enter '
Press Shift Cal and scroll to the CAL PASS command. L CAL:PASS 0

Enter the new password from the keypad. You can use any number with up

to six digits and an optional decimal point. If you want the calibration

function to operate without requiring any password, change the password to ‘
0 (zero). Co

NOTE: If you want the calibration function to opsrate without reqmrmg any password
- change the password to 0 (zero).

Calibration Over the HP-IB

You can calibrate the dc source by using SCPI commands within your controller programming
statements. Be sure you are familiar with calibration from the front panel before you calibrate
from a controller. Each front panel calibration command has a corresponding SCPI command.
When you write your calibration program, perform the calibration procedure in the same order as
the front panel procedure documented in this appendix.

The SCPI calibration commands are explained in chapter 3 of the dc source Programming Guide.
Calibration error messages that can occur during HP-IB calibration are shown in table B-3.




Error Messages

Error Number List

This appendix gives the error numbers and descriptions that are returned by the de source. Error
numbers are returned in two ways:

+ Error numbers are displayed on the front panel

+ Error numbers and messages are read back with the SYSTem:ERRor? query.
$YS8Tem:ERRor? returns the error number into a variable and returns two parameters: an
NR.1 and a string.

- The following table lists the errors that are associated with SCPI syntax errors and interface
problems. Tt also lists the device dependent errors. Information inside the brackets is not part of
the standard error message, but is included for clarification.

When crrors occur, the Standard Ever  Status register records them inbit 2,3, 4, or 5 as
described in the following table:

Table C-1. Error Numbers

Error Error 5tring [Description/Explanation/Examples]
- Number
Command Errors —100 through —199 (sets Standard Event Status Register bit #5)
-100 Command error [generic]
-101 Invalid character
-102 Syntax error [unrecognized command or data type]
-103 Invalid separator
-104 Data type error [e.g., "numeric or string expeeted, got bfock data"]
—-105 GET not allowed
-108 Parameter not allowed [too many parameters]
-109 Missing parameter [too few parameters]
—-112 Program mnemonic too long [maximum 12 characters]
-113 Undefined header [operation not allowed for this device]
~121 Frvalid character in number [includes "9" in octal data, ete.]
—123 Numeric overflow [exponent too large; exponent magnjtude >32 k]
—-124 Too many digits [number too long; more than 255 digits received]
128 Numeric data not allowed
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Error Messages - C

Selftest Errors 0 through 99 (sets Standard Event Statys 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
Mon-volatile RAM STATE section checksum failed
Non-volatile RST section cheeksum failed

RAM selftest

VDAC/ADAC selftest 1

VDAC/IDAC selfiest 2

VDAC/TDAC selfiest 3

VDAC/DAC selftest 4

OVDAC selftest

Digital I/O selftest error

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

Ingrd receiver buffer overrun

RS-232 receiver framing error

RE8-232 receiver parity error

RS-232 receiver overrun error

Front panel vart gverrun

Front panel uart framing

Front panel uart parity

Front panel buffer overrun

Front panel timeout

CAL switch prevents calibration

CAL password is incorrect

CAL not enabled

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

CV or CC status is incorrect for this command
Output mode switch must be in NORMAL peosition
Too many sweep points

Command only applies 1o R§-232 interface

CURRent or VOLTage fetch incompatible with last acqu

Measurement overrange

sition




Line Voltage Conversion

D

WARNING: Shock Hazard Operating personnel! must o

ot remove instrument covers.

Component replacement and internal adjustments must be made only by

qualified service personnel,

Open the Unit

+ Turn off ac power and disconnect the power cord from the unit.

+ Remove the four screws that secure the cover (use a #2 Pozi drive).

+ Slightly spread the bottom of the cover and pull it back to

Configure the Power Transformer

remove it from the unit.

+ Locate the ac input wiring harness on the left side of the transformer.

+ Use a needlenose pliers and connect the ac input wiring harness aceording to the information

in the following figure:

white/red/grey

sparg
jumper

Side of
transformer

i
i
i Front of unit
i
i

120 VAC

whitefreq/gra

Front of unit

I
I
|

| |

i

whitefred/gray g

transformer

100 VAC

Figure D-1, Power Transformer AC Ing

white/redfgray| | .

jumper
Front of Lnit

Slde of
transfommer

220 VAC

Front of unit

transformer

230/240 VAC

it Connections
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Install the Correct Line Fuse

+ Unscrew the line fuse cap from the rear panel and install the correct fuse.
For 100/120 Vac operation: 4 A; HP part number 2110-0055
For 220/230 Vac operation: 2 A; HP part number 2110-0002

+ Mark the voltage setting that the unit has been set to on the rear panel label.

Close the Unit

~ + Replace the outer cover.

+ Reconnect the power cord and turn on the unit.
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+{- terminals, 15
+5/-5 terminals, 15
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ac line conversion, 39
accessories, 10
ACDC current detector, 36
airflow, 14
annunciators

Addr, 28

Cal, 28

CC, 28

CV, 28

I3is, 28

Err, 28

(QCP, 28

i*rot, 28

Fmt, 28

Shift, 28

SRQ, 28

Unr, 28
AWG ratings, 15
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cables, 10
calibration, 50

current programming - high range, 52, 53
current programming - low range, 53

enable, 51

equiprment, 45

error messages, 54

menu, 51

OVP, 52

password, 54

peak current, 53

saving, 53

setup, 45

voltage measurement, 52

voltage programming, 52
capacitive loading, 19
capacitor discharge limit, 18
CC mode, 34

checkout procedure, 24
cleaning, 13

clear protection, 35

controller connections, 21
controls and indicators, 11
conversion, ac ling, 59
crowbar cireuit, 18

current measuternént range, 35
CV mode, 12, 34

—D—

damage, 13
DC current detector, 36
DFI signal) 19

DIGIO, 37
digital connector, 13, 19
digital /O, 19

digital output port, 37
dimensions, 14

disabling multiple units, 20

—F—

enable output, 34
enter valugl 34
entry keys,|33
&, 33 J

0..9,33
Backspace, 33
Clear Entry, 33
Enter Number, 33
arror messgges, 26
error numbers, 55

fast mode, 1§

features, 11

FLT, 37

FLT output, 19

front panel, 11, 27
anhuncuiators, 28
conm:ct ons, 15
controls and indicators, 27
keys, 2

F§, 30, 35

F5 status,

functlonk 3, 30

Cal 32

Current, 32
immediate action, 30
Input, 3

Meter,
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OCP, 30
Output, 32
Cutput On/Off, 30
oV, 32
Prot Clear, 30
Protect, 32
Voltage, 32

fuses, 15

—CG—
ground, earth, 14

guide, programming, 9
guide, user's, 9

—H—

history, vi

HP-IR, 38
addrass, 38
connections, 21
interface, 21

inductive loading, 19
INH, 37
INH input, 18
input
connections, 15
power, 10
inspection, 13

— I

line fuge

replacing, 26
line voltage conversion, 59
load line, 12
load voltage drops, 16
location, 14

—M—

making measurernants, 35
manuals, 13
measurerment rangss, 35
multiple loads, 16

— N

non-volatile memory
clearing, 38
storing, 29, 32

normal mode, 18

operating features, 11
option 760, 37
options, 10
OT, 35
outpt
characteristic, 12
connpectiens, 15 - -
connactor, 13
conirol keys, 32
current setting, 34
cnable, 34
rating, 12
voltage setting, 34
output relay, 37
0OV, 35
QVLD, 26, 35
ovPe
capatitor discharge [imit, 18
circuit, 13

—p—

power cord, 13, 15
power receptacle, 10
preliminary checkout, 23
print date, vi
protection

FS, 35

QC, 35

0T, 35

OV, 35

RI, 33

_Q_

query protection, 33

—R—

rack mount kit, 10
rack mournting, 14
rear panel:
connections, 19, 21
recalling operating states, 38
remote programming, 11
remote sensing, 17
stability, 18
repacking, 13
RI 35
signal, 19
RIDFI, 37
R5-232, 38
connections, 21
interface, 21

safety class, 10
safety warning, 10




suving operating states, 38
selflest errors, 26
schse connections, 17
service guide, 10
setting voltage/current, 34
shilt annunciator, 23
shift key, 23
shorting switch, 20
specifications, 41
stability with remote sensing, 18
supplemental characteristics, 42
aystem crrors, 53
system kecys, 29

Address, 29

Error, 2%

Interface, 29

Local, 29

RCL, 29

Save, 19

Shift, 29

N

turn-on checkout, 23, 47

—

verificatio
current measurement accuracy, 47
current|programming, 47
equipment, 45
setup, 45
test record, 49
voltage measurement accuracy, 47
voltage programming, 47
veriﬁcatinh tests, 23

v

warranty, i
wire |
current|ratings, 15
wiring considerations, 13




HP Sales and Support Office

For more information, call your local HP sales office listed
in your telephone directory or an HP regional office listed
below for location of your nearest sales/support office.

United States of America:.
Hewlett-Fackard Company

Test and Measurement Organization
5301 Stevens Creek Blvd

Bldg 51L-5C

Santa Clara, CA 95052-8059

(800) 452 4844

Asia Preific:

Hewlett-Packard Asia Pacific Ltd.

17-21/F Ehell Tower, Time Square

1 Matheson Street, Causeway Bay,
Hong Kong

(852) 2599 7070

Australin/New Zealand:
Hewlett-Packard Australia Ltd,
3141 Joseph Street
Blackburn, Vigtoria 3120
Australia

131 347 ext. 2802

Canada:

Hewlett-Packard Canada Ltd.
5150 Spectrum Way
Mississanga, Ontario I4W 5G]
(905) 206 4725

Eurovpe:

Hewlett-Packard ,
European Marketing Centre, .
P.O. Box 999 SR
1180 AZ Amstelveen

The Netheriands

Japan:

Yokogawa Hewlelt-Packard Ltd.
Measurement Assistance Center
9-1, Takakura-Cho, Hachioji-Shi,
Tokyo, 182, Japan

(81) 426 48 3880

Latin America;

Hewiett-Packard

Latin American Region Headquarters
5200 Blue Lagoon Drive

oth Floor

Miami, Florida 33128

T3A.

(305) 267 4245/4220




