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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 of 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 contracts, 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.

 Copyright 2000 Agilent Technologies Update   1___February, 2000
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SAFETY SUMMARY
The following general safety precautions must be observed during all phases of operation, service, and repair 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.

BEFORE APPLYING POWER.
Verify that the product is set to match the available line voltage and the correct fuse is installed.

GROUND THE INSTRUMENT.
This product is a Safety Class 1 instrument (provided with a protective earth terminal). To minimize shock hazard, the instrument chassis
and cabinet must be connected to an electrical ground. The instrument must be connected to the ac power supply mains through a three-
conductor power cable, with the third wire firmly connected to an electrical ground (safety ground) at the power outlet. For instruments
designed to be hard-wired to the ac power lines (supply mains), connect the protective earth terminal to a protective conductor before any
other connection is made. 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. If the instrument is to be energized via an external autotransformer for
voltage reduction, be certain that the autotransformer common terminal is connected to the neutral (earthed pole) of the ac power lines
(supply mains).

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.

KEEP AWAY FROM LIVE CIRCUITS.
Operating personnel must not remove instrument covers. Component replacement and internal adjustments must be made by qualified
service personnel. Do not replace components with power cable connected. Under certain conditions, dangerous voltages may exist even
with the power cable removed. To avoid injuries, always disconnect power, discharge circuits and remove external voltage sources before
touching components.

DO NOT SERVICE OR ADJUST ALONE.
Do not attempt internal service or adjustment unless another person, capable of rendering first aid and resuscitation, is present.

DO NOT EXCEED INPUT RATINGS.
This instrument may be equipped with a line filter to reduce electromagnetic interference and must be connected to a properly grounded
receptacle to minimize electric shock hazard. Operation at line voltages or frequencies in excess of those stated on the data plate may
cause leakage currents in excess of 5.0 mA peak.

SAFETY SYMBOLS.

Instruction manual symbol: the product will be marked with this symbol when it is necessary for the user to refer to the
instruction manual (refer to Table of Contents) .

Indicates hazardous voltages.

Indicate earth (ground) terminal.

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

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.
Because of the danger of introducing additional hazards, do not install substitute parts or perform any unauthorized modification to the
instrument. Return the instrument to an Agilent Technologies Sales and Service Office for service and repair to ensure that safety features
are maintained.

Instruments which 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 SUMMARY (continued)

GENERAL

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

ENVIRONMENTAL CONDITIONS

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

SAFETY SYMBOL DEFINITIONS

Symbol Description Symbol Description

Direct current Terminal for Line conductor on permanently
installed equipment

Alternating current Caution, risk of electric shock

Both direct and alternating current Caution, hot surface

Three-phase alternating current Caution (refer to accompanying documents)

Earth (ground) terminal In position of a bi-stable push control

Protective earth (ground) terminal Out position of a bi-stable push control

Frame or chassis terminal On (supply)

Terminal for Neutral conductor on
permanently installed equipment

Off (supply)

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

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.

Herstellerbescheinigung

Diese Information steht im Zusammenhang mit den Anforderungen der
Maschinenläminformationsverordnung vom 18 Januar 1991.

* Schalldruckpegel Lp <70 dB(A)     * Am Arbeitsplatz     * Normaler Betrieb
* Nach EN 27779 (Typprüfung).

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

Manufacturer’s Name: Agilent Technologies

Manufacturer’s Address: 150 Green Pond Road
Rockaway, New Jersey  07866
U.S.A.

declares that the Product

Product Name: a) Multiple-Output System Power Supply
b) Precision Multiple-Output System Power Supply

Model Number: a) Agilent 6621A, 6622A, 6623A, 6624A, 6627A
b) Agilent 6625A, 6626A, 6628A, 6629A

conforms to the following Product Specifications:

Safety: IEC 348:1978 / HD 401S1: 19811

EMC: CISPR 11:1990 / EN 55011:1991 - Group 1 Class B
IEC 801-2:1991 / EN 50082-1:1992 - 4 kV CD, 8 kV AD
IEC 801-3:1984 / EN 50082-1:1992 - 3 V / m
IEC 801-4:1988 / EN 50082-1:1992 - 0.5 kV Signal Lines
                                                            1 kV Power Lines

Supplementary Information:

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.

Note 1:  The product family was introduced prior to 12/93.

New Jersey            January 1997             
  Location                   Date                               Bruce Krueger / Quality Manager

European Contact: Your local Agilent Technologies Sales and Service Office or Agilent Technologies GmbH,
Department TRE, Herrenberger Strasse 130, D-71034 Boeblingen (FAX:+49-7031-14-3143)
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WHAT THIS MANUAL CONTAINS

It contains information relating to the installation, operation, and programming of these supplies as outlined below.
Maintenance and troubleshooting instructions are given in a separate Service Manual (Agilent Part No. 06626-90003).

Chapter 1.--General Information
Chapter 1 contains a general description of the power supplies as well as instrument specifications and information
concerning options and accessories.

Chapter 2.--Installation Procedures
Chapter 2 contains information to prepare the supply for use. Included in this chapter are power requirements, line voltage
conversion, and GP-IB interface connections.

Chapter 3.--Getting Started
Chapter 3 contains a brief description of the supply’s front panel controls and indicators and describes how to turn on the
supply and to check it’s operation. An introduction to remote operation over the GP-IB is also given to help a first time user
get started quickly.

Chapter 4.--Output Connections and Operating Information
Chapter 4 contains information about making connections to the supply’s output terminals. General operating information is
also provided.

Chapter 5.--Remote Operation
Chapter 5 contains all of the information required to operate the supply remotely via a GP-IB computer. All of the
commands that can be used to program the supplies are described.

Chapter 6.--Local Operation
Chapter 6 contains instructions on using all of the front panel controls and indicators.

Appendix A--Calibration Procedure
Appendix A contains programming steps and procedures that are required to calibrate your power supply. It is
recommended that the power supply be calibrated yearly.

Appendix B--Programming with Series 200/300 Computer
Appendix B contains Series 200/300 Computer programming examples (in Agilent extended BASIC language) for your
Power Supply’s most frequently used functions.

Appendix C--Command Summary
Appendix C contains an alphabetical listing of all commands that can be sent to a supply.

Appendix D--Error Messages
Appendix D contains a listing and brief explanation of all error codes and messages for all programming and hardware
errors.

Appendix E - Manual Backdating
Appendix E contains backdating information for units with Serial numbers lower than those listed on the title page.
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General Information 13

The power supplies allow up to a 10 volt sense lead drop. This feature makes them ideal for test system applications where
remote sensing is used.

The output voltage and current for any output can be monitored with the front panel display. Output specific error messages
are also displayed. Front panel annunciators show the operating status of the instrument. The front panel keypad lets you set
and readback the voltage limit, current limit, and overvoltage trip level of any output. With the keypad, you can also enable
or disable outputs, enable overcurrent protection, reset overvoltage and overcurrent protection, and return to local operating
mode.

Your multiple output power supply can be both a listener and a talker on the GP-IB. (GP-IB is Agilent Technologies’
implementation of IEEE-488). The built-in interface is tailored to the supply, resulting in simpler programming. Voltage
and current settings can be sent directly to the specified output in volts and amps.

Service can be requested from your power supply for up to 10 reasons. The supply responds to a serial poll by identifying
the output on which the fault occurred. Self-contained measurement and readback capability eliminate the need for
externally scanning the outputs using a separate DVM. Upon command, the supply will measure its output voltage or
current and return the value on the GP-IB. The following functions are implemented via the GP-IB:

Voltage and current programming.
Programmable resolution range.
Voltage and current measurement and readback.
Present and accumulated status readback.
Programmable service request mask.
Programmable overvoltage and overcurrent protection.
Voltage and current range programming.
Storage and recall of programmed voltage and current values for all outputs.
Queries of programmed functions or settings.
Output enable or disable.
Programming syntax error detection.
Programmable delay time for service request and OCP mask.
Voltage, current, and overvoltage calibration.
GP-IB interface selftest.
Message display capability on the front panel.

Output connections are made to rear panel screw terminals. Either the positive or negative output terminal can be grounded,
or the output can be floated up to ± 240 Vdc (including output voltage) from chassis ground. Output voltage can be locally
or remotely sensed, and identical outputs can be operated in series or parallel combinations for increased output voltage or
current capability. As shipped from the factory, the power supply is jumpered for local sensing.

Your power supply can be calibrated without having to remove the cover or even having to remove it from your system
cabinet. This feature allows you to calibrate the supply at its normal operating temperature. The recommended calibration
interval is one year. Refer to Appendix A of this manual for complete calibration details. A calibration security jumper is
available inside the unit. Access is described in the service manual.
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Output response time: Beginning at the time the power supply has finished processing a VSET command (change
output voltage), the maximum time for the output voltage to settle to within a settling band about the final value from any
specified operating point. This value must be added to the command processing time to obtain total programming time (see
Figure 1-3). Time constant is the maximum time required for the voltage to reach 63% of its final value.

Figure 1-3.  Output Response Characteristics

Temperature coefficient: Maximum change in the regulated output parameter per °C change in ambient temperature
after a 30 minute warmup. Expressed as a percentage plus a constant per degrees C. (Plus a constant for readback
temperature coefficient).

Long Term Drift: Maximum change of regulated output voltage or current during an 8-hour period following a 30 minute
warmup, with all influence and control quantities maintained constant. Expressed as a percentage of the setting plus a
constant.

Short Term Drift: Maximum change of regulated output voltage or current within 30 minutes after a line and/or load
change. Expressed as a percentage of the setting plus a constant.

Output Noise (PARD): PARD replaces the former term ripple and noise. PARD is the periodic and random deviation of
dc output voltage or current from its average value, over a specified bandwidth and with all influence and control quantities
maintained constant.

Programming resolution: Average programming step size.

Current Sinking (- Current): Each output can sink as well as source current. The sinking capability is not programmable
and depends upon the output voltage. The current sinking capability is described in greater detail in
Chapter 4.

Table 1-2. Specifications
PERFORMANCE SPECIFICATIONS: (0 to 55 °C unless otherwise specified)

DC Output Ranges: All outputs will accept voltage programming commands 1% higher than those listed and
current programming commands 3% higher than those listed.

Output Power 25 Watt Output 50 Watt Output
Output Range Lo Range Hi Range Lo Range Hi Range
Output Volts 0-7 V 0-50 V 0-16 V 0-50 V
Output Amps 0-15 mA 0-500 mA 0-200 mA 0-2 A

Load Effect (Regulation):
Voltage 0.5 mV 0.5 mV 0.5 mV 0.5 mV

+ Current 0.005 mA 0.005 mA 0.01 mA 0.015 mA
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Table 1-2. Specifications (continued)
Source Effect:

Voltage 0.5 mV 0.5 mV 0.5 mV 0.5 mV
+ Current 0.005 mA 0.005 mA 0.01 mA 0.01 mA

Programming Accuracy:
Note: The programming accuracy specifications may degrade slightly when the unit is subjected to an RF field equal
to or greater than 3 volts/meter.
Voltage 0.016% + 1.5 mV 0.016% + 10 mV 0.016% + 3 mV 0.016% + 10 mV
+ Current 0.04% + 15 µA 0.04% + 100 µA 0.04% + 185 µA 0.04% + 500 µA
OVP 0.13% + 475 mV 0.13% + 475 mV 0.13% + 475 mV 0.13% + 475 mV

Measurement/Readback Accuracy*

Voltage 0.016% + 2 mV 0.016% + 10 mV 0.016% + 3.5 mV 0.016% + 10 mV
± Current 0.03% + 15 µA 0.03% + 130 µA 0.04% + 250 µA 0.04% + 550 µA

Load Transient Recovery Time :(all outputs)

75 µS maximum to recover to within 75 mV of nominal value following a load change from 0.1 A to 100% of the
maximum rated current

Maximum Output Noise: (PARD) (20 Hz-20 MHz)

CV pk-to-pk 3 mV 3 mV 3 mV 3 mV
CV rms 0.5 mV 0.5 mV 0.5 mV 0.5 mV
+CC rms 0.1 mA 0.1 mA 0.1 mA 0.1 mA

AC Input Voltage and Frequency:

             Nominal Line   l00, 120, 220, or 240 Vac
             Amplitude       +6% to -13% of nominal line voltage
             Frequency        47 to 66 Hz

Note at low line, the supply will operate with up to 3/4 ohm line resistance

*For a ± 5 ° C range about the calibration temperature

Table 1-3. Supplemental Characteristics
Output Power 25 Watt Output 50 Watt Output
Output Range Lo Range Hi Range Lo Range Hi Range
Output Volts 0-7 V 0-50 V 0-16 V 0-50 V
Output Amps 0-15 mA 0-500 mA 0-200 mA 0-2 A

Temperature Coefficient-Programming:

Voltage (0.003%+0.1 mV)
per° C

(0.003%+0.1 mV)
per° C

(0.003%+0.1 mV)
per° C

(0.003%+0.1 mV)
per° C

+ Current (0.0035% + 1.5 µA)
per° C

(0.0035% + 6 µA)
per° C

(0.0035% + 30 µA)
per° C

(0.0035% + 50 µA)
per° C

OVP (0.013% + 1 mV)
per° C

(0.013% + 2 mV)
per° C

(0.013% + 1 mV)
per° C

(0.013% + 2 mV)
per° C
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Table 1-3. Supplemental Characteristics (continued)

Output Power 25 Watt Output 50 Watt Output
Output Range Lo Range Hi Range Lo Range Hi Range
Output Volts 0-7 V 0-50 V 0-16 V 0-50 V
Output Amps 0-15 mA 0-500 mA 0-200 mA 0-2 A

Temperature Coefficient-Measurement:

Voltage (0.002% + 0.1 mV)
per° C +0.5 mV

(0.002% + 0.1 mV)
per° C +4 mV

(0.002% + 0.1 mV)
per° C +1 mV

(0.002% + 0.1 mV)
per° C +4 mV

± Current (0.0025% + 1.5 µA)
per° C + 1 µA

(0.0025% + 10 µA)
per° C + 40 µA

(0.0025% + 20 µA)
per° C + 15 µA

(0.0025% + 50 µA)
per° C + 150 µA

Long Term Drift: (In an 8 hour period following a 30 minute warm up)

Voltage 0.006% + 0.5 mV 0.006% + 2 mV 0.006% + 0.5 mV 0.006% + 2 mV
+ Current 0.01% + 5 µA 0.01% + 20 µA 0.01% + 40 µA 0.01% + 60 µA

Short Term Drift: (Within 30 minutes after a line and/or load change):

Voltage 0.002 + 0.5 mV 0.002 + 1 mV 0.002 + 0.5 mV 0.002 + 1 mV
+ Current 0.01% + 2 µA 0.01% + 20 µA 0.01% + 25 µA 0.01% + 60 µA

DC Floating Voltage:

No output terminal may be more that 240 Vdc from any other terminal or from chassis ground. Also, no overvoltage
terminal may be more than 240 Vdc from any other terminal or chassis ground.

Remote Sense Capability: (see pages 50 - 52):

Outputs can maintain specifications with up to 10 volt total in the remote sense leads.

AC Input Power : 550 Watts

Programming Resolution:

Voltage 460 µV 3.2 mV 1 mV 3.2 mV
+ Current 1 µA 33 µA 13 µA 131 µA
OVP 230 mV 230 mV 230 mV 230 mV

Readback Resolution:

     Voltage 483 µV 3.3 mV 1.1 mV 3.3 mV
+ Current 1 µA 48 µA 14 µA 160 µA
- Current 1 µA 37 µA 14 µA 151 µA

Fixed Overvoltage Protection: (Measured at output terminals +V and -V)

Minimum 56 V 56 V 56 V 56 V
Nominal 60 V 60 V 60 V 60 V

Maximum 64 V 64 V 64 V 64 V
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Table 1-3. Supplemental Characteristics (continued)

High Line Inrush Current: 100 V Opt 120 V Opt 220 V Opt 240 V Opt
Peak Value 85 A 85 A 50 A 50 A
rms Value 6.3A 5.7 A 3.0 A 3.0 A

Fuse Rating 8 A 8 A 4 A 4 A

GP-IB Interface Capabilities:

                                                     SH1. AH1, T6, L4, SR1, RL1, PP1, DC1, DT0, C0, E1

Current Sink Capability:

25 Watt output: 0.50 A
50 Watt output: 1.0 A (2.0 A below 16 V)

Command Processing Time: (see Figure 1-3)
7 milliseconds typical (with front panel disabled). Using STD and RCL commands allows you to change all the
voltage and current settings in about 10 mS (with front panel disabled).

Maximum Output Programming:

Response Time 6 mS 6 mS 6 mS 6 mS
Settling Band 50 mV 50 mV 50 mV 50 mV

Maximum Time
Constant 750 µS 750 µS 750 µS 750 µS

Series and Parallel operation:

Two outputs can be operated directly in parallel or can be connected for straight series operation. Refer to Chapter 4
for more information.

Reactive Load Capability:

All outputs have been designed with the ability to operate with significant reactive loads without instability (refer to
Figures 1-4 through 1-6)

Safety Agency Compliance:

This series of power supplies is designed to comply with the following standards:
IEC 348, UL 1244, and CSA 22.2 No. 231.

Dimensions (all models):

Height 132.6mm (5.22 in)
Width 425.5mm (16.75 in.)
Depth 497.8mm (19.6 in.)
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Table 1-3. Supplemental Characteristics (continued)
Weight:

         Agilent 6625A, 6628A     Agilent 6626A, 6629A

   Net           15.5 kg (34 lbs.)      17.7 kg (39 lbs.)
   Shipping    20.8 kg (46 lbs.)      23 kg (51 lbs.)

Load Cross Regulation:
Voltage 0.25 mV 0.25 mV 0.25 mV 0.25 mV
+ Current 0.005 mA 0.005 mA 0.01 mA 0.01 mA
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Figure 1-4.  CV Operation with Capacitive Load, Stability Graph for all Outputs
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Figure 1-5.  Output Noise (Typical) CC Mode

Figure 1-6.  Output Noise (Typical) CV Mode
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Figure 1-7.  Output Impedance (Typical) Graph (See Supplemental Characteristics)
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Figure 2-2. Rear Panel Detail (Agilent 6626A Shown)

Table 2-2 Line Fuses
Line

Voltage
Fuse

Needed
Agilent Part Number (for ¼ X 1¼ in. fuses

only)
100/120 V 8AM 2110-0342
220/240 V 4AM 2110-0055

Note: All fuses are rated for 250 V.

Figure 2-3. Line Module Detail
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 Figure 3-1. Agilent 6626A Front Panel

 
 
 

 Table 3-1. Controls and Indicators
 Number  Controls/Indicators  Description  Page

 1  LCL key  Returns power supply to local mode (unless local
lockout has been received via GP-IB). Also, turns the
power supply’s display on if it was turned off via the
GP-IB.

 3-13, 5-2,
6-1

    
 2  GP-IB Status

Annunciators
 (These three

 RMT - Indicates that the power supply is operating
under remote control (GP-IB)
 

 3-13, 5-2,
6-1,

  annunciators indicate the
GP-IB status of the
power supply).

 ADDR - Indicates that the power supply is addressed to
talk or to listen.

 3-10, 5-1

   SRQ - Indicates that the power supply is requesting
service.

 5-1, 5-2,
 5-3, 5-17

    
 3  OUTPUT

Annunciators
 Indicate which output channel has been selected for
front panel control and/or display (Only one output
annunciator can be on at a time.)

 3-7, 3-8,
 6-1--6-4

    
 4  Power Supply Status

Annunciators
 CV - Indicates that the selected output channel is in the
constant voltage mode.

 3-8, 4-1,
 6-2, 6-3

    
  (These five annunciators

indicate the status of the
power supply).

 CC - Indicates that the selected output channel is in the
positive constant current mode ( + CC) or the negative
current limit ( - CC) mode.

 3-8, 4-1,
 6-2, 6-3

    
 

SYSTEM OUTPUT ENTRY

LINE
ON

OFF

 LCL  ADDR

 ERR

 STO

 RCL

 RANGE
 V/I

 OVSET

 RESET

 OCP

 VOLT

 VOLT

 CURR

 CURR

OUTPUT
SELECT

 VSET

 ISET

OUTPUT
ON/OFF

ENTER

7 8 9

4 5 6

1 2 3

0 .

VOLTS                                                AMPS

6626A SYSTEM DC POWER SUPPLY

   1     2     3     4     CV    CC    UNR   OCP   ERR   RMT   ADDR   SRQ
 ENBLD-- OUTPUT --

45.153   14.235m

9 4 2

87613 5
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 Table 3-1. Controls and Indicators (continued)

 Number  Controls/Indicators  Description  Page
 4 (cont)   UNR- Indicates that the selected output channel is

unregulated; i.e., it is not regulated by CV or CC control
loops.

 4-4

    
   OCP ENBLD - Indicates that the overcurrent protection

function for the selected channel is enabled.
 3-8, 6-4,
 5-13

    
   ERR - Indicates that a programming or hardware error

has occurred and that the ERR bit in the serial poll
register has not been cleared

 4-4, 5-16

    
 5  Alphanumeric LCD

Display (When power is
turned on, all segments
will be displayed for
approximately 2
seconds).

 Normally displays the measured output voltage and
current for the selected channel. When programmed
from the front panel, the function being programmed
(e.g. VSET), the output channel (e.g. 2), and the present
value (e.g. 2.250) will be displayed. Error conditions
will be spelled out in alpha characters

 3-7--3-10,
4-4, 5-19,
5-20,
 6-1--6-4

    
 6  System Control Keys

(These four control keys
affect the entire power
supply and are
independent of the

 ADDR - Displays the power supply’s GP-IB address.
You can change the address using the numeric entry
keys. You cannot query or change the address remotely
(over the GP-IB).

 3-10, 5-2,
6-4

  output selected.)  ERR - Displays a programming or hardware error
message and clears the ERR bit in the serial poll register
 

 5-1, 5-20

   STO - Used in conjunction with the numeric entry keys
to store the present output conditions for all outputs in
the specified internal register (0-10). Each register stores
the following parameters: VSET, VRSET, ISET,
IRSET, and OVSET. In addition, register 0 also stores
OCP, DLY, and MASK parameters. Register 0-3 are
non-volatile.
 

 5-1, 5-13

   The parameters stored in register 0 are the "power-up"
parameters. These parameters are set upon applying AC
power to the power supply.  Note that the STO
command cannot be used over the bus more than once
per non-volatile register (0-3) without cycling the AC
power (OFF and ON). However, these registers can be
used for an unlimited number of times via the front
panel keys without cycling the AC power .
 

 

   RCL - Used in conjunction with the numeric entry keys
to recall the settings from the specified internal register
(0 to 10). All outputs are set to the recalled values.
 

 5-1, 5-13
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 Table 3-1. Controls and Indicators (continued)
 Number  Controls/Indicators  Description  Page

 7  Output Control Keys
(These twelve keys are
output dependent).
 

 OUTPUT SELECT - Selects one of the output
channels for local control or display. This key allows the
channels to be selected in forward (Ð) or reverse (Ï)
sequence.
 

 3-7, 3-8,
 6-1--6-4

   VSET - Displays the selected output’s present voltage
setting. The setting can be changed using the numeric
entry keys, Ñ VOLT, or Ò VOLT keys..
 

 3-8, 3-9,
 5-9, 5-11,
 6-2

   ISET - Displays the selected output’s present current
setting. The setting can be changed using the numeric
entry keys, Ñ CURR, or Ò CURR keys.
 

 3-8, 5-11,
 6-3

   OUTPUT ON/OFF - Toggles the selected output on
and off. When off, "DISABLED’’ appears on the
display.
 

 5-12, 6-3

   OVSET - Displays the selected output’s overvoltage trip
point. The setting can be changed using the numeric
entry keys.
 

 3-8, 5-12,
6-4

   RANGE V/I - Displays the selected output’s full scale
programming range for voltage and current. This key
also enables the Up/Down keys to change the
programming range.
 

 3-9

   Up/Down Keys - These keys increment or decrement
the voltage or current settings of the output selected.
The display will be in the metering mode for the output
selected. When one of the keys is pressed, it will change
the output selected by one least significant bit (LSB). If
the key is pressed and held, it will continually change
the setting until it is released The Ñ VOLT key is
disabled when the supply is in the CC mode. The Ò
CURRENT key is disabled when the supply is in the CV
mode.
 
 These keys will also allow you to change the
programmed resolution range of voltage or current after
the RANGE V/I key is depressed.
 

 3-9, 6-2,
 6-3
 
 
 
 
 
 
 
 
 
 3-9

   Ñ VOLT - Increases the selected output voltage by an
LSB and then a faster rate as the key is kept pressed, or
after the RANGE V/I key has been pressed, sets the
selected output to the high voltage range.
 

 3-9, 6-2

   Ò VOLT - Decreases the selected output voltage by an
LSB and then at a faster rate as the key is kept pressed,
or after the RANGE V/I key has been pressed, sets the
selected output to the low voltage range.

 3-9, 6-2
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 Table 3-1. Controls and Indicators (continued)
 Number  Controls/Indicators  Description  Page
 7 (cont)   Ñ CURRENT - Increases the selected output current by

an LSB and then at a faster rate as the key is kept
pressed, or after the RANGE V/I key has been pressed,
sets the selected output to the high current range.
 

 3-9, 6-3

   Ò CURRENT - Decreases the selected output current
by an LSB and then at a faster rate as the key is kept
pressed, or after the RANGE V/I key has been pressed,
sets the selected output to the low current range.
 

 3-9, 6-3

   OCP - Toggles the selected output’s overcurrent
protection circuit on and off.
 

 3-8

   RESET - This key performs the following:
 1. Reset the selected output’s overvoltage crowbar (the
cause of the overvoltage must be removed before reset is
successful) .
 
 2. Reset the selected output’s overcurrent condition and
returns the output to its previous settings (the cause of
the overcurrent must be removed before reset is
successful).
 
 3. Return the display to the metering mode from any
other mode (e.g. VSET). In the metering mode, the
measured output voltage and current of the selected
output are displayed .
 

 3-8

 8  Numeric Entry Keys
(These keys are used in
conjunction with many
of the System Control
and Output Control keys
to enter the desired
values into the power the
metering mode. Supply.
 

 0 to 9 - Set the value of the specified function and
 and       (e.g. VSET 1 6.550
    .
 Ï(backspace) - Erases the previous keystroke.
                             Depressing this key without setting a
                             value places the display in
 
 ENTER - Enters the values on the display for the
specified function, initiates the function, and returns the
display to the metering mode. Pressing this key without
setting a value will result in retention of the previous
values and returning the display to the metering mode.
 

 3-8,
 6-1--6-5
 
 6-1
 
 
 
 3-8,
 6-1--6-5

 9  LINE switch
 

 Turns ac power on and off.
 

 3-6

 
 Table 3-1, in addition to providing a brief description of each control and indicator, lists the paragraphs in which the use of
each control and indicator is described. Because most of the functions performed by the front panel controls can also be
performed remotely by power supply commands, the corresponding paragraphs in Chapter 5 (Remote Operation) are listed
in Table 3-1 where applicable.
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 Each of these commands is briefly discussed in the following paragraphs to help you get started in programming your
supply. To know more about these commands, refer to Chapter 5.
 
 The VRSET and IRSET commands select the range the power supply operates in. Two ranges are available for each output
- standard resolution, and high resolution (see Table 1-2).
 
 If the value for voltage or current entered is not within the present operating range of the supply, the error annunciator will
indicate an error. Sending ERR?, and addressing the supply to talk, will return the error message (in the case ’’number
range" error would be displayed.
 
 Voltage and Current Programming. You can send voltage and current values to the power supply directly in volts or
amps. The following examples use voltage and current values that are within the range of any output that the power supply
provides.
 
 To set the voltage of output 1 to 5 volts, send:
 

 OUTPUT 705; “VSET 1,5”
 
 To set the current of output 2 to 450 milliamps, send:
 

 OUTPUT 705; ''ISET 2,.450"
 
 Output Voltage and Current Measurement. The power supply has built-in metering circuitry, which allows it to monitor
the output voltage and current of the selected output. You can instruct the supply to return its present output voltage and
current using VOUT? and IOUT? queries respectfully. The metering circuitry is auto-ranging, and will select the proper
resolution.
 
 To measure the output voltage at output 1, send:
 

 OUTPUT 705; "VOUT? 1"
 
 To get the measurement from the output buffer, send:
 

 ENTER 705; A
 

 DISP A
 
 The computer should display a reading of approximately 5 volts .
 
 To measure the output current at output 2, send:
 

 OUTPUT 705: "IOUT? 2''
 
 To get the measurement from the output buffer, send:
 

 ENTER 705; A
 

 DISP A
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 Table 5-1. Power Supply Commands (continued)
 Command  Header  Output

Channel
 Data Range

 (Fig. 5-2)
 Syntax

 Query present hardware error  ERR?  ---  See Table 5-8  Q1

 Query fault register  FAULT?  1, 2, 3, 4  ---  Q2

 Query the model number of supply  ID?  ---  ---  Q1

 Program the I DAC in counts  IDAC  1, 2, 3, 4  See Service Manual  C4

 Query setting of I DAC in counts  IDAC?  1, 2, 3, 4  ---  Q2

 Send data to calibrate I circuits  IDATA  1, 2, 3, 4  See Table 5-4  C5

 Sets output to high I cal. value  IHI  1, 2, 3, 4  See Table 5-4  C3

 Sets output to low I cal. value  ILO  1, 2, 3, 4  See Table 5-4  C3

 Query measured I output  IOUT?  1, 2, 3, 4  See Table 5-4  Q2

 Used to Calibrate I readback circuits  IRDAT  1, 2, 3, 4  See Table 5-4  C5

 Set output to + I readback high cal value  IRHI  1, 2, 3, 4  See Table 5-4  C3

 Set output to - I readback high cal value  IRHN  1, 2, 3, 4  See Table 5-4  C3

 Set output to - I readback low cal value  IRLN  1, 2, 3, 4  See Table 5-4  C3

 Set output to + I readback low cal value  IRLO  1, 2, 3, 4  See Table 5-4  C3

 Set full scale current range of output  IRSET  1, 2, 3, 4  See Table 5-4  C4

 Query full scale current range  ISET?  1, 2, 3, 4  See Table 5-4  Q2

 Set current of an output  ISET  1, 2, 3, 4  See Table 5-4  C4

 Query current of an output  ISET?  1, 2, 3, 4  See Table 5-4  Q2

 Increase or decrease output current by value  ISTEP  1, 2, 3, 4  See Table 5-4  C4

 Select which output will be metered  METER  ---  1-4  C2

 Query which output is being metered  METER?  ---  ---  Q1

 Send data to calibrate -I readback  NIDAT  1, 2, 3, 4  See Table 5-4  C5

 Enable overcurrent protection  OCP  1, 2, 3, 4  0,1 (OFF,ON)  C4

 Query if OCP is enabled  OCP?  1, 2, 3, 4  ---  Q2

 Reset overcurrent protection  OCRST  1, 2, 3, 4  ---  C3

 Turn output on or off  OUT  1, 2, 3, 4  0,1 (OFF,ON)  C4

 Query if output is on or off  OUT?  1, 2, 3, 4  ---  Q2

 Perform overvoltage calibration  OVCAL  1, 2, 3, 4  See Table 5-4  C3

 Reset overvoltage circuit  OVRST  1, 2, 3, 4  ---  C3

 Set overvoltage trip value  OVSET  1, 2, 3, 4  See Table 5-4  C4

 Query overvoltage trip value  OVSET?  1, 2, 3, 4  See Table 5-4  Q2

 Enable power on service request  PON  ---  0,1 (OFF,ON)  C2

 Query if PON is enabled  PON?  1, 2, 3, 4  ---  Q1

 Recall voltage and current settings  RCL  ---  0-10  C2

 Set readback DAC to a number of counts  RDAC  1, 2, 3, 4  See Service Manual  C4

 Query readback DAC count setting  RDAC?  1, 2, 3, 4  ---  Q2

 Query revision date of ROM  ROM?   ---  Q1

 Query revision date of secondary ROM  SROM?  1, 2, 3, 4  ---  Q2

 Set causes for generating a service request  SRQ  ---  01,2,3  C2

 Query causes which will generate an SRQ  SRQ?  ---  ---  Q1
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 Figure 5-2 (Sheet 1 of 2).  Syntax Forms For Power Supply Commands
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 Figure 5-2 (Sheet 2 of 2).  Syntax Forms For Power Supply Commands
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 VSET 1,.45
 
 If the output channel is operating in constant voltage mode (CV annunciator on) then the actual voltage is the programmed
voltage, but in CC mode of operation (CC annunciator on), the programmed voltage is the voltage limit for that output.
 
 When programming a value of voltage, the current setpoint will be changed if the total power is greater than the power
boundary (see Figure 4-2).
 
 Example:  ISET 4,1.5 sets current to 1.5 A
 VSET 4,50 sets voltage to 50 V
 
 Sending the VSET command caused the current ISET to be reduced to 1.03 A. This is an example of power limiting
changing a supply setting. When this occurs, the "couple parameter" bit (see Table 5-5) in the status register is set.
 

 Table 5-4. Programmable Output Range
 Model

 Output Configuration
 Operating
Range *

 Output Volt
 (Avg. Res.)

 Output Curr **
 (Avg. Res.)

 6625A / 6628A  6626A / 6629A    
 OUTPUT  OUTPUTS  Low  0-7 V  0-15 mA

    (0.460 mV)  (1 µA)
 1  1 & 2  High  0-50 V  0-0.5 A
  

 
  (3.2 mV)  (33 µA)

 OUTPUT  OUTPUTS  Low  0-16 V  0.2 A
    (1.0 mV)  (13 µA)
 2  3-4  High  0-50 V  0-2 A

 (1,2-6628A)  1,2,3,4-6629A)   (3.2 mV)  (131 µA)
 *    The maximum programmable voltage values for each range are 1% higher than the rated voltage and the

maximum programmable current values for each range are 3% higher than the rated current.
 
 **   Each channel wakes up to values stored in state register 0. The factory set values are shown in the first

part of Table 5-3. All other registers are set to these settings. Volatile registers 4-10 always power-up to
these conditions.

 
 
 
 To readback the programmed voltage setting for output 1, send the query:
 

 VSET? 1
 
 and address the supply to talk. If you want to know the value of the actual output voltage of output 1, send the query:
 

 VOUT? 1
 
 The results are placed on the GP-IB and read into the controller when the supply is addressed to talk.
 

 Note The power supply will round the VSET and ISET settings to the nearest multiple of their resolution.
Table 5-4 lists the average resolution of these settings.
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 Table 5-5. Bit Assignment for the Status, Astatus, Fault, and Mask Registers
 Bit Position  7  6  5  4  3  2  1  0
 Bit Weight  128  64  32  16  8  4  2  1
 Meaning  CP  OC  UNR  OT  OV  -CC  +CC  CV
 Where
 
 CV = Constant Voltage Mode
 + CC = Positive Constant Current Mode
 - CC = Negative Current Limit Mode
 OV = Overvoltage Protection circuit tripped
 OT = Over Temperature Protection circuit tripped
 UNR = Unregulated Mode
 OC = Over Current Protection tripped
 CP = Coupled parameter (See Note)
 

 Note: When the range is switched as discussed on page 73, or the power limit is exceeded (see pages 71 &
73), the CP bit is set. It is cleared when you send a voltage, current or range value that causes no other
changes.
 

 
 To query an output channel for its status, you must specify the output channel. For example, to find out the status at output
2 send the following query and address the supply to talk:
 

 STS? 2
 
 Accumulated Status Register. Each output channel of the power supply also maintains a cumulative status in its
accumulated status (astatus) register. This register records every status condition the power supply output entered since it
was last queried. When queried, it returns a decimal number which is decoded as shown below. The astatus register is reset
to the present value of the status register after it is queried. The bits are assigned as in Table 5-5. Here is an example to help
you decode the decimal number (from 0 to 255) returned when the astatus register is queried. If the output channel was in
overvoltage since the last reading of the astatus register and that channel is presently operating in constant voltage mode,
the reading you will get when you query the register will be 9. To decode this we use Table 5-5.
 

 9       = 8       +      1
 OV     +            CV
 
 For example, to query the astatus register of output 2, send the following query and address the supply to talk
 

 ASTS? 2
 
 The Mask and Fault Register. The fault register works in conjunction with the mask register. These are two eight bit
registers which report any fault condition on a particular output channel.  The mask register is used to set up the conditions
that generate a fault which is latched into the fault register. The user can then read the fault register to determine the fault.
When a bit in the fault register is set, the power supply can generate a service request for that output providing the service
request command on fault (SRQ 1 or SRQ 3) was previously sent. See page 79 for a discussion on service request.
 
 To understand how these two registers work, we must include the status register in this discussion. Recall that the status
register takes its input from the power supply and the user cannot change its contents. The mask register takes its inputs
from the user, and the power supply cannot change its contents. The fault register takes its inputs from both the mask and
the status registers. You can find out the setting of the mask register of output 2 by sending the following query and
addressing the supply to talk:
 

 UNMASK? 2
 
 The response will be a numeric code between 0 and 255 which can be decoded by consulting Table 5-5. You can set the
conditions to generate a fault by setting (unmasking) one or more bits in the mask register. The conditions will remain
unmasked until you change them. To unmask conditions in output 2 for example, send the following command:
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 UNMASK 2,XXX
 
 where XXX specifies the numeric code (0 to 255) for the unmasked conditions (see Table 5-5). If during operation, the
output experiences any of the previously unmasked conditions, it will set the corresponding bit(s) in its fault register.
 
 Remember that the bits in the fault register can be set when there is a change in either the status register or the mask
register. Each output has its status, mask, and fault registers arranged as shown in Figure 5-3 and Table 5-5. The mask
register, which is set by the user, is used to specify which bits in the status register are enabled (unmasked) to set bits in the
fault register. A bit is set in the fault register when the corresponding bit in the status register changes from ’’0’’ to ’’1’’ and
the corresponding bit in the mask register is a "1". Also, if a bit in the status register is already set and then the
corresponding bit in the mask register is set (unmasked), the corresponding bit in the fault register will be set.
 
 In addition, if both status and mask register bits remain set after the fault register was read (and cleared), the fault register
will remain cleared as long as there are no changes in either the status or mask registers with the following exception.
Executing a VSET, ISET, RCL, OVRST, OCRST, or OUT on/off command, will cause the CV, + CC, - CC, or UNR bit
(as applicable) in the fault register to be set. Note that the fault register is cleared immediately after it is read.
 
 As shown in Figure 5-3, if one or more bits in the fault register of a given output channel are set, then the FAU bit for that
output in the serial poll register will also be set and a service request may be generated (see page 79). To read the fault
register of output 2 and find out which bits are set, send the following query and address the supply to talk:
 

 FAULT? 2
 
 The power supply responds with a number which can be decoded from Table 5-5. For example, the number 9 (8 + 1)
indicates that the OV and the CV bits in the fault register are set.
 

 Note If the condition(s) generating the fault(s) is (are) removed but the fault register is not read, the bit(s) in the
fault register will remain set.

 
 The Serial Poll Register. The serial poll register is an 8 bit register which the supply uses to keep track of its internal
operating status and to determine the operating status of each of its outputs. Table 5-6 defines each bit.
 

 Table 5-6. Bit assignment of the Serial Poll Register
 Bit Position  7  6  5  4  3  2  1  0
 Bit Weight  128  64  32  16  8  4  2  1
 Meaning  PON  RQS  ERR  RDY  FAU 4  FAU 3  FAU 2  FAU 1
 
 The first four bits (0 to 3) in the register tell whether or not a particular output has a fault. If there is a fault in one of the
outputs, then the corresponding FAU bit will be set. Thus if output 1 has a fault, then FAU 1 will be set. In models with
only three outputs, FAU 4 will always be zero and in two output models, FAU 3 and FAU 4 will always be zero.
 
 The RDY bit is set when processing is complete and is cleared when the supply is processing commands.
 
 The ERR bit is set when a programming or hardware error occurs and is cleared when the error query (ERR?) is received.
The error annunciator on the front panel informs the user when this bit is set or cleared.
 
 The RQS bit is set when the power supply generates a service request and cleared after a serial poll is done (see page 79).
 
 The PON bit is set at power on and cleared when a CLR command is sent.
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To enable all outputs in constant current mode at turn on send: DCPON 2

To disable all outputs in constant current mode at turn-on send: DCPON 3

Table 5-8. Error Messages
Front Panel
Response

GP-IB
Code

Explanation

 NO ERROR 0 This is the response to the ERR? query when there are no errors.

INVALID CHAR 1 You sent the supply a character it did not recognize.

INVALID NUM 2 Format of your number is incorrect. Check number syntax.

INVALID STR 3 or 28 Occurs when you send a command the supply does not understand.

SYNTAX ERROR 4 Either too many parameters are sent without delimiters or the number
representation is incorrect. Follow the Syntax Diagram in Figure 5-2. Check spaces
and delimiters.

NUMBER RANGE 5 An out of range number was sent. Send a new number within the legal range.

NO QUERY 6 Computer addressed the supply to talk, but it did not first request data. Send query
first then address supply to talk.

DISP LENGTH 7 Quoted string exceeds the display length of 12 characters. Shorten string to a
maximum of 12 characters.

BUFFER FULL 8 This error may occur if too many numbers are sent. Error #4 or #5 may occur first.

EEPROM ERROR 9 EEPROM is not responding correctly to programming commands. An instrument
failure has occurred and service is required.

HARDWARE ERR 10 An output error has occurred in an unknown output. Service is required.
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Table 5-8. Error Messages (continued)
Front Panel
Response

GP-IB
Code

Explanation

 HDW ERR CH 1 11 Errors 11 through 14 refer to a specific output where there is an output error.
Service is required.

HDW ERR CH 2 12 Same as in Error #11.

HDW ERR CH 3 13 Same as in Error #11.

HDW ERR CH 4 14 Same as in Error #11.

NO MODEL NUM 15 The interface cannot find its model number. There may be a hardware failure or
the instrument may require reprogramming. Service is required.

CAL ERROR 16 You tried to use either a calibration command with CMODE off or the calibration
failed while in CMODE. Enable CMODE and check numbers sent during
calibration. Also, there could be a hardware error.

UNCALIBRATED 17 There is an incorrect checksum in the EEPROM possibly as a result of incorrect
calibration procedure. Recalibrate, and if the problem persists, your supply has a
hardware failure.

CAL LOCKED 18 Calibration was attempted with the Calibration Jumper on the GP-IB board in the
lockout position. Reposition jumper if desired. See Service Manual.

SKIP SELF TST 22 The self test jumper on the GP-IB board is in the Skip Self Test position. No self-
test was done. This is for diagnostics only. See Service Manual.

Table 5-9. TEST Responses
Code Explanation

0 This is the response to the TEST? query when there are no errors.

20 The timer has failed self-test. Refer to the troubleshooting section in the Service Manual.

21 The RAM has failed self-test. Refer to the troubleshooting section in the Service Manual.

27 The ROM has failed the checksum test. Refer to the troubleshooting section in the Service Manual.

29 There is an incorrect checksum in the EEPROM for non-volatile state storage. The non-volatile states 0-3
have not been loaded. Store new values, if problem persists, your supply has a hardware failure.

30 The store limit has been reached for CMODE, store states 0-3, DCPON, or SRQ. The power must be
turned off/on to reenable.
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The program contains embedded comments (identified by a leading asterisk {! } ) which explain various sections and
procedures. To reduce keystroking, the program may be shortened to a minimum number of lines by eliminating these
comments.

The alignment program is available on a 5¼ floppy (Agilent P/N 06626-10001) or 3½ inch microfloppy (Agilent P/N
06626-10002). Both disks also contain a verification program, which tests the power supply's output programming and
readback accuracy to ensure that it is aligned correctly.

The program will automatically recognize what model power supply is being tested, the number of outputs the power
supply has, and which type output it is testing. Using this information, the program will calibrate each of the power supply.

After the program has finished calibrating the power supply, it will store the calibration constants and turn off the
calibration mode.

Type in the program and press RUN.

The program first does some "house keeping".

It will clear the screen, and assign a number of Common Variables (lines 100 - 130).

The program next assigns the address of the power supply to 705 (line 160) and the address of the DMM to 722 (line 170).
It will then assign the CRT as the output device (line 180) and the value of the current shunt. Enter the exact measured
value at line 190.

The power supply is sent a CLR command (line 210), which will set it to the turn on state. It will then identify what model
power supply is being tested (lines 220 and 230).

Next it will preset the DMM (line 250) and set the DMM sample (line 260).

It will now place the power supply in calibration mode (line 300).

The program is now ready to perform the calibrations on the power supply.

The program will first perform a subprogram (called at line 360 and performed in lines 3420 - 3630) which will set up the
output parameters of the output under test.

The program will then calibrate its voltage programming and readback circuitry (the subprogram is called at lines 370 and
380, and performed in lines 1430 - 1920). During this subprogram, the controller will pause, and request that the user set up
the power supply and DMM referring to a figure in this Appendix. Press CONTINUE when ready.

Next the overvoltage circuitry will be calibrated (the subprogram is called in line 390, and performed in lines 1960 - 2070).

The current alignment tests on the 2 Amp, 50 W outputs are made using a shunt, be sure that the DMM is connected to the
HI and LO voltage input terminals when the shunt is used.

The current circuitry will be calibrated next (the subprograrn is called in lines 400 and 410, and performed in lines 2110 -
2700). During this subprogram, the controller will pause and request that the user set up the power supply and DMM
referring to a figure in this Appendix. Press CONTINUE when ready.

Finally the program will calibrate its current sink readback circuitry (performed in lines 2740 - 3380).
To perform the current sink readback alignment on the Agilent 6626A, outputs of equivalent current capability are used as
pairs. For example outputs 1 and 2 are used to test each other, the outputs 3 and 4 are used to test each other.

In order to perform the current sink readback alignment on the Agilent 6625A, the program automatically limits the current
of output 2 (the 50 W output) to 0.5 Amps (line 2780).
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After testing of a channel is completed, the program will check if any errors have occurred (the subprogram is called in line
850 and performed in lines 3670 - 3780). If an error has occurred, a message will be sent to the output device (CRT).

After all outputs are tested without errors, the CAL MODE will be turned off, and the calibration constants stored.

Figure A-1

Figure A-2

Figure A-3

Figure A-4

Figure A-1

Figure A-5

Figure A-2

ManualsPlus.com

https://www.manualsplus.com/


        Alignment Procedures94

Figure A-3

Figure A-4

Figure A-5
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Alignment Program (continued)

530 ! -1 is reverse polarity, this saves
540 ! reversing leads as sink channel
550 ! becomes the source for other channel
560 Chan=1 ! Select channel to cal sink (-CC)
570 Other_chan=2 ! Select current source channel
580 Get_data ! Call program with range data
590 Cal_sink(Irng_hi,1) ! Call program to cal high range sink
600 !
610 Chan=2 ! Select channel to cal sink (-CC)
620 Other_chan=1 ! Select current source channel
630 Get_data ! Call program with range data
640 Cal_sink(Irng_hi,-1) ! Call program to cal high range sink
650 !
660 IF No_of_outputs=4 THEN ! Cal outputs 3 & 4
670 Chan=3 ! Select channel to cal sink (-CC)
680 Other_chan=4 ! Select current source channel
690 Get_data ! Call program with range data
700 Cal_sink(Irng_lo,1) ! Call program to cal low range sink
710 !
720 Chan=4 ! Select channel to cal sink (-CC)
730 Other_chan=3 ! Select current source channel
740 Cal_sink(Irng_lo,-1) ! Call program to cal low range sink
750 !
760 Chan=3 ! Select channel to cal sink (-CC)
770 Other_chan=4 ! Select current source channel
780 Cal_sink(Irng_hi,1) ! Call program to cal high range sink
790 !
800 Chan=4 ! Select channel to cal sink (-CC)
810 Other_chan=3 ! Select current source channel
820 Cal_sink(Irng_hi,-1) ! Call program to cal high range sink
830 END IF
840 :
850 Check_error ! Call error checking program
860 Cal_mode_off ! Call program to turn cal mode off
870 !
880 END
890 !
900 !
910 !
920 SUB Clear_screen ! Subprogram to clear display
930 OUTPUT 2;CHR$(255)&CHR$(75); ! Clear screen
940 SUBEND
950 !
960 !
970 !
980 DEF FNDcv ! Function to r at voltage
990 COM /Vm/ @Vm
1000 OUTPUT @Vm;"DCV" ! Set DMM to read DC voltage
1010 TRIGGER @Vm ! Take a voltage reading
1020 ENTER @Vm;Volts ! Enter the voltage
1030 RETURN Volts ! Return voltage reading
1040 FNEND ! End of voltage function
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Alignment Program (continued)

1050 !
1060 !
1070 !
1080 DEF FNDci(I_range) ! Function to read current
1090 COM /Vm/ @Vm
1100 COM /Shunt/ Shunt_r
1110 IF I_range=2 THEN ! 2A must read across shunt
1120 Amps=FNDcv/Shunt_r ! Convert shunt voltage to Amps
1130 ELSE! ! <2A read direct from DMM
1140     OUTPUT @Vm;"DCI" ! Set DMM to read DC current
1150     TRIGGER @Vm ! Take a current reading
1160     ENTER @Vm;Amps ! Enter the current
1170 END IF
1180 RETURN Amps ! Return the current reading
1190 FNEND
1200 !
1210 !
1220 !
1230 SUB Output_on ! Subprogram to turn ON outputs
1240 COM /Ps/ Chan,Other_chan, @Ps, Model$[7]
1250 COM /Outputs/ No_of_outputs
1260 OUTPUT @Ps; OUT l,l;OUT 2,1 ! Turn on outputs 1 & 2
1270 IF No_of_outputs=4 THEN OUTPUT @Ps;"OUT 3,1;OUT 4,1"
1280 ! Turn on outputs 3 & 4
1290 SUBEND
1300 !
1310 !
1320 !
1330 SUB Output_off ! Subprogram to turn OFF outputs
1340 COM /Ps / Chan, Other_chan, @Ps, Mode1$ [ 7 ]
1350 COM /Outputs/ No_of_outputs
1360 OUTPUT @Ps;"OUT 1,0,OUT 2,0" ! Turn off outputs 1 & 2
1370 IF No_of_outputs=4 THEN OUTPUT @Ps; “OUT 3,0;OUT 4,0”
1380 ! Turn off outputs 3 & 4
1390 SUBEND
1400 !
1410 !
1420 !
1430 Cal_voltage : SUB Cal_voltage(V_range) ! Subprogram to cal voltage
1440 COM /Ps/ Chan,Other_chan,@Ps,Model$ [7]
1450 !
1460 IF V_range=50 THEN GOTO Cal_v ! Skip setup instructions
1470 Output_off ! Turn off all outputs
1480 Clear_screen
1490 PRINT "Set up output";Chan;"for voltage calibration
1500 PRINT
1510 PRINT " Use Fig A-1 of the Operating Manual"
1520 PRINT
1530 PRINT “ 3458A input is connected to VOLTAGE terminals”
1540 PRINT
1550 PRINT " The current shunt is NOT used"
1560 PRINT
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Alignment Program (continued)

1570 PRINT "Press CONTINUE when ready
1580 PAUSE
1590 Output_on
1600 !
1610 Cal_v:     !
1620 Clear_screen
1630 PRINT "Calibrating the";V_range;"volt range programming”
1640 !
1650 OUTPUT @Ps;"VRSET" ;Chan,V_range ! Set voltage range
1660 !
1670 OUTPUT @Ps; VLO";Chan ! Set to low output voltage
1680 WAIT 1 ! Wait for supply to stabilize
1690 Vlo=FNDcv ! Read low voltage
1700 !
1710 OUTPUT @Ps; “VHI” ;Chan ! Set to high output voltage
1720 WAIT 1 ! Wait for supply to stabilize
1730 Vhi=FNDcv ! Read high voltage
1740 !
1750 OUTPUT @Ps; “VDATA” ;Chan, Vlo, Vhi ! Send output voltage data
1760 !
1770 Clear_screen
1780 PRINT "Calibrating the";V_range,'volt range readback"
1790 !
1800 OUTPUT @Ps; VRLO";Chan ! Set low readback voltage
1810 REPEAT ! Wait for supply to finish
1820 UNTIL BIT(SPOLL(@Ps),4) ! Finished when Bit 4 goes true
1830 Vrlo=FNDcv ! Read low output voltage
1840 !
1850 OUTPUT @Ps; “VRHI”;Chan ! Set high readback voltage
1860 REPEAT ! Wait for supply to finish
1870 UNTIL BIT(SPOLL(@Ps),4) ! Finished when Bit 4 goes true
1880 Vrhi=FNDcv ! Read high output voltage
1890 !
1900 OUTPUT @Ps; “VRDAT”; Chan, Vrlo, Vrhi ! Send voltage readback data
1910 !
1920 SUBEND
1930 !
1940 !
1950 !
1960 Cal_overvoltage:SUB Cal_overvoltage(V_range) ! Sub program to cal OV
1970 COM /Ps/ Chan,Other_chan,@Ps,Model$[7]
1980 !
1990 Clear_screen
2000 PRINT "Calibrating the Overvoltage circuit
2010 !
2020 OUTPUT @Ps;"VRSET";Chan,V_range ! Set voltage range
2030 OUTPUT @Ps;"OVCAL";Chan ! Calibrate Overvoltage
2040 REPEAT ! Wait for supply to finish
2050 UNTIL BIT(SPOLL(@Ps),4) ! Finished when Bit 4 goes true
2060 !
2070 SUBEND
2080 !
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Alignment Program (continued)

2090 !
2100 !
2110 Cal_current: SUB Cal_current(I_range) ! Subprogram to cal current
2120 COM /Ps/ Chan,Other_chan,@Ps,Model$[7]
2130 !
2140 IF I_range= .5 THEN GOTO Cal_i ! Skip setup instructions
2150 !
2160 Output_off
2170 !
2180 Clear_screen
2190 PRINT "Set up output";Chan;"for";I_range;”A current calibration”
2200 PRINT
2210 IF I_range=2 THEN ! If the next cal range is 2
2220 ! amps then print this message
2230 PRINT " Use Fig A-3 of the Operating Manual"
2240  PRINT
2250 PRINT “3458A input is connected to VOLTAGE terminals”
2260 PRINT
2270 PRINT  “The current shunt IS used”
2280 ELSE ! If not 2 amps then print this
2290 PRINT “Use Fig A-2 of the Operating Manual”
2300 PRINT
2310 PRINT “3458A input is connected to CURRENT terminals”
2320 PRINT
2330 PRINT “The current shunt is NOT used”
2340 END IF
2350 PRINT
2360 PRINT “Press CONTINUE when ready”
2370 PAUSE
2380 Output_on
2390 !
2400 Cal_i  :      !
2410 Clear_screen
2420 PRINT "Calibrating the";I_range;"A current programming
2430 !
2440 OUTPUT @Ps;"IRSET";Chan,I_range ! Set current range
2450 OUTPUT @Ps;''ILO'';Chan ! Set output current low
2460 WAIT 1 ! Wait for supply to stabilize
2470 Ilo=FNDci(I_range) ! Read low output current
2480 !
2490 OUTPUT @Ps;"IHI";Chan ! Set output current high
2500 WAIT 1 ! Wait for supply to stabilize
2510 Ihi=FNDci(I_range) ! Read high output current
2520 !
2530 OUTPUT @Ps;”IDATA”;chan,Ilo,Ihi ! Set output current data
2540 !
2550 Clear_screen
2560 PRINT 'Calibrating the";I_range;"A current readback"
2570 !
2580 OUTPUT @Ps;"IRLO";Chan ! Set low readback current
2590 REPEAT ! Wait for supply to finish
2600 UNTIL BIT(SPOLL(@Ps),4) ! Finished when Bit 4 goes true
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Alignment Program (continued)

2610 Irlo=FNDci(I_range) ! Read low output current
2620 !
2630 OUTPUT @Ps;"IRHI";Chan ! Set high readback current
2640 REPEAT ! Wait for supply to finish
2650 UNTIL BIT(SPOLL(@Ps),4) ! Finished when Bit 4 goes true
2660 Irhi=FNDci(I_range) ! Read high output current
2670 !
2680 OUTPUT @Ps;"IRDAT";Chan,Irlo,Irhi ! Send current readback data
2690 !
2700 SUBEND
2710 !
2720 !
2730 !
2740 Cal_sink SUB Cal_sink(I_range,Polarity) ! Subprogram to cal -CC
2750 COM /Ps/ Chan,Other_chan,@Ps,Model$[7]
2760 !
2770 IF I_range= .5 THEN GOTO Sink_rb ! Skip setup instructions
2780 IF Model$="Agilent6625A" AND I_range=2 THEN I_range= .5
2790 ! If a 6625A, 2A output will be
2800 ! set to 5A to match output 1
2810  IF Chan=2 OR Chan=4 THEN GOTO Sink_rb ! Skip setup instructions
2820 !
2830 Output_off
2840 Clear_screen
2850 PRINT “Set up output';Chan;”for ;I_range; “A current SINK cal”
2860 PRINT
2870 PRINT “ Connect outputs”;Chan; “and” ;Other_chan; “together as in”
2880 !
2890 IF I range=2 THEN ! If it is 2A output use setup 5
2900   PRINT " Fig A-5 of the Operating Manual'
2910   PRINT
2920   PRINT " 3458A input is connected to VOLTAGE terminals"
2930   PRINT
2940   PRINT " The current shunt IS used for this part"
2950   PRINT " of the alignment"
2960 ELSE ! If not 6626A 2A use setup 4
2970   PRINT “Fig A-4 of the Operating Manual”
2980   PRINT
2990   PRINT “3458A input is connected to CURRENT terminals”
3000   PRINT
3010   PRINT " The current shunt IS NOT used"
3020 END IF
3030 PRINT
3040 PRINT “The sink readback of both outputs”
3050 PRINT  “will be aligned with this setup”
3060 !
3070 PRINT
3080 PRINT "Press CONTINUE when ready”
3090 PAUSE
3100      !
3110 Sink_rb
3120 Clear_screen
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Alignment Program (continued)

3130 PRINT "Calibrating output";Chan;"";I_range;"A current sink readback"
3140 !
3150 OUTPUT @Ps;"IRSET";Chan,I_range;";IRSET";Other chan,I_range
3160 ! Set I range for source and
3170 ! sink range
3180 OUTPUT @Ps; “ISET”;Other_chan,0;”;VSET”;Other_chan,7
3190 ! Set source V & I output
3200 Output_on
3210 WAIT 1 ! Wait for source to stabilize
3220 !
3230 OUTPUT @Ps;"IRLN";Chan ! Set sink readback low
3240 REPEAT ! Wait for supply to finish
3250 UNTIL BIT(SPOLL(@Ps),4) ! Finished when Bit 4 goes true
3260 Ilo=(FNDci(I_range))*Polarity ! Read low sink current
3270 !
3280 OUTPUT @Ps;"ISET";Other_chan,I_range ! Set source output current
3290 WAIT 1
3300 !
3310 OUTPUT @Ps;"IRHN";Chan ! Set sink readback high
3320 REPEAT ! Wait for supply to finish
3330 UNTIL BIT(SPOLL(@Ps),4) ! Finished when Bit 4 goes true
3340 Ihi=(FNDci(I_range))*Polarity ! Read high sink current
3350 !
3360 OUTPUT @Ps; NIDAT”;chan,Ilo,Ihi ! Send current sink data
3370 !
3380 SUBEND
3390 !
3400 !
3410 !
3420 Get_data SUB Get_data ! Subprogram with range data
3430 COM /Specs/ Vrng_lo,Vrng_hi,Irng_lo,Irng_hi
3440 COM /Ps/ Chan,Other_chan,@Ps,Model$[7]
3450 !
3460 IF Model$="Agilent6625A" AND Chan=1 THEN RESTORE Type_1_data
3470 IF Model$="Agilent6625A" AND Chan=2 THEN RESTORE Type_2_data
3480 IF Model$=”Agilent6626A" AND Chan=1 THEN RESTORE Type_1_data
3490 IF Model$="Agilent6626A" AND Chan=2 THEN RESTORE Type 1 data
3500 IF Model$=“Agilent6626A" AND Chan=3 THEN RESTORE Type_2_data
3510 IF Model$=“Agilent6626A" AND Chan=4 THEN RESTORE Type_2_data
3520 IF Model$=“Agilent6628A" OR Model$=“Agilent6629A" THEN RESTORE Type_2_data
3530 !
3540 READ Vrng_lo,Vrng_hi,Irng_lo,Irng_hi ! Read the Range data
3550 !
3560 !
3570 !                                Output variables           range    data
3580 !                                          Vrng                              Irng
3590 !                Lo Hi Lo    Hi
3600 Type 1 data:DATA 7,   50, .015, .500 ! Type 1 data (25W output)
3610 Type_2_data:DATA 16,  50, .200,      2 ! Type 2 data (50W output)
3620 !
3630 SUBEND
3640 !
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Alignment Program (continued)

3650 !
3660 !
3670 Check_error:SUB Check_error ! Subprogram to check for errors
3680 COM /Ps/ Chan,Other_chan,@Ps,Model$[7]
3690 Clear_screen
3700 PRINT “Checking for errors”
3710 OUTPUT @Ps;”ERR?” ! Query supply for errors
3720 ENTER @Ps;Err ! Enter the error number
3730 IF Err>0 THEN ! If an error then print msg
3740   PRINT “Error”;Err;”occurred. Supply may not be calibrated”
3750   PRINT "The alignment program is stopped"
3760   STOP
3770 END IF
3780 SUBEND
3790 !
3800 !
3810 !
3820 Cal_mode_off:SUB Cal_mode_off ! Subprogram to turn off cal mod
3830 COM /Ps/ Chan,Other_chan,@Ps,Model$[7]
3840 Clear_screen
3850 PRINT "wait while calibration constants are stored"
3860 OUTPUT @Ps;”CMODE 0” ! Turn cal mode off, store data
3870 OUTPUT @Ps;”CLR” ! Clear supply
3880 Clear_screen
3890 PRINT "Calibration complete"
3900 SUBEND
3910 !
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Table C-1 Quick Reference Listing of Commands

General Commands

*

*
**
*
**

**

**
*

ASTS? < ch >
CLR
CMODE < 1 (on) or 0 (off) >
CMODE?
DCPON < 1 (on) or 0 (off) >
DLY < ch >, < delay time >
DLY? < ch >
DSP < 1 (on) or 0 (off)>
DSP <"string">
DSP?
ERR?
FAULT? < ch >
ID?
IOUT? <ch>
IRSET <ch>, <x>
IRSET? < ch >
ISET < ch >, < current setting >
ISET? <ch>
ISTEP < ch >, < step value >
METER < ch >
METER?
OCP < ch >, < 1, (on) or 0 (off) >
OCP? < ch >
OCRST <ch>

*
**
*

**

*

**

**
**
**

**

OUT < ch >, < 1 (on) or 0 (off) >
OUT? < ch >
OVRST < ch >
OVSET < ch > < x >
OVSET? < ch >
PON < 1 (on) or 0 (off) >
PON?
RCL < register >
ROM?
SROM? < ch >
SRQ <x>
SRQ?
STO < register >
STS? < ch >
TEST?
UNMASK < ch >, < sum of bit weights >
UNMASK? < ch >
VOUT? < ch >
VRSET < ch >, <x >
VRSET? < ch >
VSET < ch >, < voltage setting >
VSET? < ch >
VSTEP < ch >, < step vaiue >

Calibration Commands

IDATA < ch >, < llo >, < ihi >
IHI < ch >
ILO < ch >
IRDAT < ch > , < Ilo >, < Ihi >
IRHI < ch >
IRLO < ch >
IRLN < ch >
IRHN < ch >

NIDAT < ch >, < Ilo >, < Ihi >
OVCAL <ch>
VDATA < ch >, < VLo >, < Vhi >
VHI < ch >
VLO < ch >
VRDAT < ch >, < Vlo >, < Vhi >
VRHI < ch >
VRLO < ch >

Servlce Commands

IDAC < ch >, < x >
IDAC? < ch >
RDAC < ch >,< x >
RDAC? < ch >

VDAC < ch >,< x >
VDAC? < ch >
VMUX? < ch >

*· = Command can be executed from the front panel.

** = Data returned from these cormnands is also displayed on the front panel after command is issued. Note that the display
must be enabled (i.e. DSP = 1).
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Table C-2 Command Summary
ASTS? < ch > Queries the accumulated status (ASTS) of the specified output < ch > . The response

(integer 0-255) represents the sum of the binary weights of the ASTS register bits (see
page 77). The ASTS register is automatically set to the present status after being
queried.

CLR Returns the entire power supply (all outputs) to the power on state, except that the
supply is not unaddressed and its store/recall registers are not changed (see page 76).

CMODE < on/off > Turns the calibration mode on or off. On/off is a 1 to turn the calibration mode on; a 0
turns it off (see Appendix A).

CMODE? Queries if the calibration mode is on or off. Response is either a 1 (on) or 0 (off), (see
page 82).

DCPON < on/off > Sets the state of the outputs at power-on. For on/off = 0, all outputs will be off when the
power supply is turned on. For on/off = 1 all outputs will be on when the power supply
is turned on.

DLY < ch >,< x > Sets the reprogramming delay time (x) for the specified output < ch > . This delay is
used to mask the CV, + CC, - CC, and UNR status bits from the fault register and the
OCP function for the specified delay period (0 to 32 seconds). The delay time is initiated
after a VSET, ISET, OUT, RCL, over voltage reset, or over current reset commands is
sent (see page 81).

DLY? < ch > Queries the present reprogramming delay of the specified output <ch> (see page 81).
The response can be a real number from 0.000 to 32 seconds (e.g. 0.450 seconds).

DSP < on/off> Turns the power supply’s front panel display either on or off (see page 81). On/off equals
1 to turn the display on or a 0 to turn it off.

DSP? Queries the present status of the display (see page 81). Response is either a 1 (on), or a 0
(off).

DSP “xxxxxxxxxxxx” Puts the quoted string on the power supply's front panel display (see page 81). Only
numerals, upper case letters, and spaces are allowed (12 characters max) in the quoted
string.

ERR? Queries the present programming or hardware error (see page 82). An error code number
is returned over the GP-IB to identify the error. In the local mode, pressing the error key
will cause the appropriate error message (not the error code) to be displayed on the front
panel. The error register is cleared after being read.

FAULT? < ch > Queries the fault register of the specified output < ch > (see page 77) . A bit is set in the
fault register when the corresponding bit is set in both the status and the mask registers.
The response is an integer 0 to 255. The fault register is cleared after being read.

IDAC < ch >, < x > Programs the current DAC to a specified number of counts < x > for the selected
channel < ch > . The number returned is in DAC counts.

IDAC? < ch > Queries the LSB setting of the current DAC for the selected channel < ch > . The
number returned is in DAC counts.
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Table C-2 Command Summary (continued)
ID? Queries the identification (model number) of the supply. (see page 82).

IDATA < ch >, < Ilo > , < Ihi > Sends data to calibrate the current setting circuits of the specified output < ch >. Ilo and
Ihi are measured values which the supply uses to calculate correction constants (see
Appendix A).

IHI < ch > Causes the current of the specified output < ch > to go to the high calibration point (see
Appendix A).

ILO < ch > Causes the current of the specified output < ch > to go to the low calibration point (see
Appendix A).

IOUT? < ch > Queries the measured output current of the specified output < ch > (see page 73). The
response is a real number. The front panel display can be used to monitor the measured
output current (and voltage) of the selected output < ch >.

IRDAT < ch >, < Ilo >, < Ihi > Used to calibrate the + current readback for the specified output < ch >. This command
must be sent after IRHI and IRLO commands.

IRLO < ch > Finds the minimum + current readback value for the specified output < ch >  ( see
Appendix A.)

IRHI < ch > Funds the maximum + current readback value for the specified output < ch >  (see
Appendix A.)

IRLN <ch> Finds the minimum - current readback value for the specified output < ch >  (see
Appendix A.)

IRHN <ch> Finds the maximum - current readback value for the specified output < ch >  ( see
Appendix A).

IRSET < ch >, < x > Sets the full scale current range programming for an output < ch > . The power supply
will select the lowest operating range that will contain the value (x). If the present
operating current of the supply is greater than the full scale range selected, the present
output current will be reduced to the full scale value of the new range selected. If the
current entered is larger than the highest possible range, an error message will result.

IRSET? < ch > Queries the full scale current range setting of an output < ch > .

ISET < ch >,< x > Sets the current of the specified output < ch > (see page 73).

ISET? < ch > Queries the present current setting of the specified output < ch > (see page 73). The
response is a real number.

ISTEP < ch >,< x >
*

Increases or decreases an output < ch > current in steps. If the step value < x > is
positive, output current will increase by the step value, if the step value is negative, the
output current will decrease by the step value. Trying to step beyond the active operating
range will cause a number range error.

METER < ch > Selects which output < ch > of the supply the front panel will display.

METER? Returns which output the supply is displaying on the front panel.
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Table C-2 Command Summary (continued)
NIDAT < ch > . < Ilo > . < Ihi > Sends data to calibrate - current readback for the selected output < ch > . This command

must be sent after IRLN and IRHN commands.

OCP < ch >, < x > Enables the over current protection circuit protection circuit for the specified output
 < ch >. This circuit, when enabled, causes the output to go to the off state when the
output is on the + CC mode. On/off is a 1 to turn on (enable) or a 0 to turn off (disable)
the circuit. (see page 75).

OCP? < ch > Queries the over current protection circuit on/off status for the specified output < ch >
(see page 75). Response is either a 1 (on) or a 0 (off). The OCP ENBLD annunciator on
the front panel displays the on/off status of the OCP circuit for the selected output.

OCRST < ch > Returns the specified output < ch > to the previous settings after it had been turned off
by the over current protection circuit (see page 75).

OUT < ch >, < on/off > Turns the specified output < ch > on or off. On/off equals 1 to turn the output on and
equals 0 to turn the output off (see page 77).

OUT? < ch > Queries whether the specified output < ch > is turned on or off (see page 77). The
response is either 1 (on) or 0 (off). The front panel will display the message
’’DISABLED’’ when the selected output channel is turned off.

OVCAL < ch > Causes the specified output < ch > to go through the overvoltage calibration routine (see
Appendix A).

OVRST < ch > Attempts to reset the overvoltage crowbar circuit in the specified output < ch > (see page
77).

OVSET <ch>,<x> Sets the overvoltage trip point < x > for the specified output < ch > ( see page 77).

OVSET? < ch > Queries the present overvoltage setting of the specified output < ch > (see page 77). The
response is a real number.

PON < on/off > Enables the power on service request (SRQ). On/off = 1 causes the power supply to
generate a service request when power is applied (see page 80). On/off = 0 disables the
PON SRQ. The on/off settings is retained in the supply’s memory through interruption of
ac line power.

PON? Queries the present state of the power on SRQ function (see page 80). The response is
either 1 (on) or 0 (off).

RCL < x > Recalls the voltage and current settings for all output channels from the specified
internal register < x >. These settings were previously stored using the STO command.
RCL programs all output channels in sequential order (1, 2, 3, 4) to these stored settings
(see page 80).

RDAC < ch >, < counts > Sets the readback DAC of an output < ch > to a specified number of counts.

RDAC? < ch > Queries the setting of the readback DAC of an output < ch > . The number returned is in
DAC counts.
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Table C-2 Command Summary (continued)
ROM? Queries the revision date of the power supply’s firmware. See service manual.

SROM? Queries the revision date of the secondary ROM. See service manual.

SRQ <X> Sets the causes for generating SRQ. Setting < x > can be a 0, 1, 2, or 3 as described on
page 79.

SRQ? Queries the present setting of the reasons for issuing an SRQ (see page 79). Response is
0, 1, 2, or that corresponds with the settings for SRQ.

STO < x > Stores the present operating state of all outputs in one of eleven (0-10) registers < x > .

Register 0 will store values of: VSET, VRSET, ISET, IRSET, OVSET, OCP, DLY, and
MASK.

Registers 1-10 will store values of: VSET, VRSET, ISET, IRSET, and OVSET.
Registers 1 - 3 are contained in the EEPROM (U230) and are non-volatile. Registers 6-
10 are located in RAM (U207) and are volatile. Whenever the supply is powered up, it
initializes all outputs using the values stored in register 0. STO <0,1,2,3> can only be
sent once. An error will result if an attempt is made to store more than once into each
location. The supply must be cycled ON/OFF to re-enable.

STS? < ch > Queries the present status of the specified output < ch > . The response (integer 0-255)
represents the sum of the binary weights of the status register bits (see page 76).

TEST? Causes the power supply to perform a self test of its GP-IB interface. The response is 0
if the test passes or an integer failure code (see page 82).

UNMASK < ch >, < x > Sets the bits in the mask register of the specified output channel to the setting (integer
from 0 to 255). The mask register operates in conjunction with the status and fault
registers (see page 78).

UNMASK? < ch > Queries the present setting of the mask register of the specified output channel (see
page 77). The response is an integer from 0 to 255.

VDAC < ch >, < x > Programs the voltage DAC to a specified number of counts < x > for the selected
channel < ch >.

VDAC? < ch > Queries the LSB setting of the voltage DAC for the selected channel < ch >. The number
returned is in DAC counts.

VDATA< ch >, < Vlo >,
< Vhi >

Sends data to calibrate the voltage setting circuits of the specified output < ch > . Vlo
and Vhi are measured values which the supply uses to calculate correction constants (see
Appendix A).

VHI <ch> Causes the voltage of the specified output < ch > to go to the high calibration point (see
Appendix A).

VLO < ch > Causes the voltage of the specified output < ch > to go to the low calibration point (see
Appendix A).
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Table C-2 Command Summary (continued)
VMUX? < ch > , < x > Queries the measurement of the input < x > to the analog multiplexer on the specified

output < ch > (see Appendix A).

VOUT? < ch > Queries the measured output voltage of the specified output < ch > (see page 70). The
response is a real number. The front panel display can be used to monitor the measured
output voltage (and current) of the selected output channel.

VRDAT < ch >, < Vlo >,
< Vhi >

Used to calibrate the voltage readback for the specified output < ch > . This command
must be sent after VRHI and VRLO commands.

VRLO < ch > Finds the minimum voltage readback value for the specified output < ch > .

VRHI < ch > Finds the maximum voltage readback value for the specified output < ch >.

VRSET < ch > ,x Sets the full scale voltage range for prograrnming an output < ch > . The power supply
will select the lowest operating range that will contain the value (x). If the present
operating voltage of the supply is greater than the full scale range selected, the present
output voltage will be reduced to the full scale value of the new range. If the voltage
entered is larger than the highest possible range, an error message will result.

VRSET < ch > Queries the full scale voltage range setting of an output < ch >.

VSET < ch >, < x > Sets the voltage of the specified output < ch > (see pages 71-72).

VSET? < ch > Queries the present voltage setting of the specified output < ch > (see page 72). The
response is a real number.

VSTEP< ch > , < x > Increases or decreases an output’s < ch > voltage in steps. If the step value < x > is
positive, the output voltage will increase by step value; if the step value is negative, the
output voltage will decrease by the step value. Trying to step beyond the active
operating range will cause a number range error.
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Table D-2. ERROR Responses (continued)
Error Code

(ERR? query)
Message
(ERR key)

Explanation

3 INVALID STR You sent a command the supply does not understand. Resend
recognizable command.

4 SYNTAX ERROR You sent a command with improper syntax. Check syntax of your
command (see Chapter 5).

5 NUMBER RANGE An out of range number was sent. Send a new number within the legal
range.

6 NO QUERY The computer addressed the supply to talk, but it did not first request
data. Send query first and then address the supply to talk.

7 DISP LENGTH Quoted string in the DSP command exceeds the display length of 12
characters.

8 BUFFER FULL May occur if too many numbers are sent. Error code 4 or error code 5
are more likely to occur for this condition.

9 EEPROM ERROR The EEPROM on the GP-IB board is not responding correctly to
programming commands. An instrument failure has occurred and
service is required. Refer to the Troubleshooting Section in the Service
Manual.

10 HARDWARE ERR An output error has occurred on an unknown output. Service is required.
Refer to the Troubleshooting Section in the Service Manual.

11 HDW ERR CH 1 Error codes 11 through 14 refer to a specific output where an output
error has occurred. Service is required. Refer to the Output Board
Troubleshooting Section in the Service Manual.

12 HDW ERR CH 2 Same as in error 11.

13 HDW ERR CH 3 Same as in error 11.

14 HDW ERR CH 4 Same as in error 11.

15 NO MODEL NUM The supply’s model number cannot be found. The GP-IB Interface board
may be defective or the supply may require reprogramming. Refer to the
Troubleshooting Section in the Service Manual.

16 CAL ERROR An error has occurred during calibration. This may be the result of out of
range numbers sent. If recalibration (see Appendix A) does not fix this
there may be a hardware failure (Refer to the Troubleshooting Section in
the Service Manual).

17 UNCALIBRATED Unexplained EEPROM error; possibly as the result of incorrect
calibration procedure. Recalibrate as described in Appendix A. If the
problem persists, a hardware failure exists (Refer to the Troubleshooting
Section in the Service Manual)
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Table D-2. ERROR Responses (continued)
Error Code

(ERR? query)
Message
(ERR key)

Explanation

18 CAL LOCKED Calibration was attempted with the calibration jumper on the GP-IB
board in the lockout position (See Section IV in the Service Manual).
Reposition the jumper and re-calibrate if this is desired.

22 SKIP SLF TST The self test jumper on the GP-IB board is in the Skip Self Test Position
(See Section IV in the Service Manual). Reposition the jumper and carry
out self-test if this is desired.

Table D3. TEST? Response
Response Code
(TEST? query)

Explanation

0 No errors were detected.

20 The timer on the GP-IB board failed self test. Refer to the Troubleshooting Section in the
Service Manual.

21 The RAM on the GP-IB Board failed self test. Refer to the Troubleshooting Section in the
Service Manual. Note that if this failure occurred at power-on, it cannot be displayed on the
front panel.

27 The RAM on the GP-IB Board failed self test. Refer to the Troubleshooting Section in the
Service Manual. Note that if this failure occurred at power-on, it cannot be displayed on the
front panel.

29 See Table 5-9 on page 84.

30 See Table 5-9 on page 84.
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Manual Updates

The following updates have been made to this manual since the print revision indicated on the title page.

2/01/00

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