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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 certifiesthat its calibration measurements are traceable to the United States National Bureau of
Sandards, to the extent allowed by the Bureau's calibration facility, and to the calibration facilities of other International
Sandards Organization members.

WARRANTY
This Agilent Technologies hardware product is warranted against defectsin 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 defectsin material and workmanship for a period of 90 days from date of delivery. During
the warranty period Agilent Technologies will, at its option, either repair or replace products which prove to be defective.
Agilent does not warrant that the operation for the software, firmware, or hardware shall be uninterrupted or error free.

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

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

If Agilent isunable, within areasonable time to repair or replace any product to condition as warranted, the Customer shall
be entitled to arefund 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
mai ntenance 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.

O 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 isinstalled.

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 isto 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 externa 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 aline filter to reduce el ectromagnetic 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
A the instruction manual (refer to Table of Contents) .
= Indicates hazardous voltages.
@ or =L Indicate earth (ground) terminal .

The WARNING sign denotes a hazard. It calls attention to a procedure, practice, or the like, which, if not correctly
WARNING| 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
CAUTION performed or adhered to, could result in damage to or destruction of part or al of the product. Do not proceed beyond
aCAUTION 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.

I nstruments 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

Thisinstrument isintended for indoor use in an installation category |1, pollution degree 2 environment. It is designed to
operate at a maximum relative humidity of 95% and at altitudes of up to 2000 meters. Refer to the specifications tables for the

ac mains voltage requirements and ambient operating temperature range.

SAFETY SYMBOL DEFINITIONS

Symbol Description Description
Direct current Terminal for Line conductor on permanently
IR installed equipment
Erallpl Alternating current Caution, risk of electric shock
= | Bothdirect and alternating current Caution, hot surface
Y,
3..-"\,‘_'__ 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

1l
D
o
N
il

Frame or chassisterminal On (supply)
Terminal for Neutral conductor on Off (supply)
permanently installed equipment

Terminal isat earth potential Standby (supply)

(Used for measurement and control
circuits designed to be operated with
oneterminal at earth potential.)

Clo| —O| b [>|[>F

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

Her steller bescheinigung

Diese Information steht im Zusammenhang mit den Anforderungen der
M aschinenl&aminformationsverordnung vom 18 Januar 1991.

* Schalldruckpegel Lp <70 dB(A)

* Nach EN 27779 (Typprifung).
M anufactur er’s Declar ation

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)

* According to EN 27779 (Type Test).

* Am Arbeitsplatz

* Normaler Betrieb

* At Operator Position * Normal Operation
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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.SA.
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: 1981*

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 50082-1:1992-3V /m
|EC 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 ! ; 2 ;

Location Date Bruce Krueger / Quality Manager

European Contact: Y our 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

Thisisthe Operating manual for the Agilent 6621A through 6624A and 6627A Series of Multiple Output Linear System
Power Supplies. 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.
5957-6379).

Chapter 1.--General Information
Chapter 1 contains ageneral 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 afirst time user
get started quickly.

Chapter 4.--Output Connections and Operating Infor mation
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 al of the information required to operate the supply remotely viaa GP-1B computer. All of the
commands that can be used to program the supplies are described.

Chapter 6.--Local Operation
Chapter 6 containsinstructions on using al 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 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 M essages
Appendix D contains alisting 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 thettitle page.
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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.

VOLTAGE
FINAL VALUE

63% OF
FINAL VALUE

TIME

START VALUE oD i — .
P—PRO%PSEING—‘*‘_ IETIME —

TIME
CONSTANT

Figure 1-3. Output Response Characteristics
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Table 1-2. Specifications

PERFORMANCE SPECIFICATIONS (0 to 55°C unless otherwise specified)

Outputs: 40 W Low 40 W High 80 W Low 80 W High
Voltage Voltage Voltage Voltage
DC Output Ranges: All outputs will accept voltage programming commands 1% higher than those listed and current programni
commands 3% higher than those listed. Also, the minimum programmable current values are slightly above zero amps fot.ead
(See Table 5-4).

Low Range 0-7V;0-5A 0-20V;0-2 A 0-7V;0-10 A 0-20V: 0-4 A
High Range 0-20V;0-2 A 0-50V:0-0.8 A 0-20V; 0-4 A 0-50V; 0-2 A

Load Effect (Regulation): When remote sensing, add 1 mV to the value listed for each 200 mV drop in the - V load lead.

Voltage 2mvV 2mvV 2mV 2mVvV

+ Current 1 mA 0.5 mA 2 mA 1 mA

Sour ce Effect:

Voltage 0.01% + 1 mV 0.01% + 1 mV 0.01% + 1 mV 0.01% + 1 mV
+ Current 0.06% + 1 mA 0.06% + 1 mA 0.06% + 2 mA 0.06% + 2 mA

Programming Accuracy: (At calibration temperature 5°C)
Note: The programming accuracy specifications may degrade slightly when the unit is subjected to an RF field equal tal@rgre
3 volts/meter.

Voltage 19 mV + 0.06% 50 mV + 0.06% 19 mV + 0.06% 50 mV + 0.06%
+ Current 100 mA + 0.16% 20 mA + 0.16% 100 mA + 0.16% 40 mA + 0.16%
OVP 200 mV + 0.13% 475 mV + 0.13% 200 mV + 0.13% 475 mV + 0.13%

Readback Accuracy: (At calibration temperature5°C)

Voltage 20 mV + 0.05% 50 mV +0.05% 20 mV + 0.05% 50 mV +0.05%
+ Current 10 mA +0.1% 4 mA+0.1% 20 mA +0.1% 8 mA +0.1%
- Current 25 mA +0.2% 8 mA +0.2% 50 mA +0.2% 20 mA +0.2%

Load Transient Recovery Time:

75 S maximum to recover to within 75 mV of nominal value following a load change within the range 300 mA to full load for Ig
voltage units, and 150 mA to full load for high voltage units.

M aximum Output Noise (PARD):

CV peak-to-peak 3mVv 3mVv 3mv 3mVv
(20 Hz--20 MHz)

CVrms 0.5 mvVv 0.5 mVv 0.5 mVv 0.5 mVv
(20Hz--10 MHz)

+ CC rms 1mA 1mA 2 mA 2 mA
(20Hz--10 MHz)

AC Input Voltage and Frequency:

Nominal Line = 100,120, 220, or 240 Vac

Amplitude = + 6%, -13% of nominal line voltage

Frequency Range = 47-66 Hz

Note: At low line, the supply will operate with up to 34ine resistance.

o
—
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Table 1-3. Supplemental Characteristics

Outputs 40 W Low 40 W High
Voltage Voltage

Temperature Coefficient:

Voltage (60 ppm + 0.4 mV)/ °C (60 ppm + 1 mV)/ °C
+Current (160 ppm +0.2mA)/°C (160 ppm +0.1 mA)/°C
OoVvP (130 ppm + 1 mV)/ °C (130 ppm + 2 mV)/ °C

Readback Temperature Coefficient:

80 W Low
Voltage

(60 ppm + 0.4 mV)/ °C
(160 ppm +0.4mA)/°C
(130 ppm + 1 mV)/ °C

Voltage (40 ppm +0.3 mV)/°C (40 ppm +0.7 mV)/°C

+10 mV +23 mV +10 mV
+Current (85 ppm +0.25 mA)/°C (85 ppm +0.1 mA)/°C

+3 mA +1 mA +5 mA
-Current (95 ppm + 0.3 mA)/°C (95 ppm +0.1 mA)/°C

+3 mA +1.2 mA +6 mA

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

Voltage 0.012% + 1 mV 0.012% + 1 mV
+ Current 0.032% + 2 mA 0.032% + 2 mA

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

Voltage 0.042% + 2 mV 0.042% + 2 mV
+Current 0.11%+4 mA 0.11%+4 mA

Programmable OVP Ranges:

0-23V 0-55V
Load Cross Regulation:
Voltage 1mv 2.5 mv
+Current 1 mA 0.5 mA

Output Response Characteristics: (See Figure 1-3)

Max Output 2ms 6 ms
Programming

Response Time

Settling Band 20 mv 50 mV
Max Time Constant 250uS 750uS

DC Floating Voltage:

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

more than 240 Vdc from any other terminal or chassis ground.

0.012% + 1 mV
0.032% + 4 mA

0.042% + 2 mV
0.11%+8 mA

0-23V

1mv
2 mA

2ms

20 mV
250uS

(40 ppm +0.3 mV)/°C
(85 ppm +0.5 mA)/°C

(95 ppm +0.6 mA)/°C

80 W High
Voltage

+23 mV
+2 mA

+2.3 mA

0.012% + 1 mV
0.032% + 4 mA

0.042% + 2 mV
0.11%+8 mA

0-55V

2.5 mVv
1mA

6 ms

50 mVv
750uS

Remote Sense Capability: (See wire size selection, page 47 and remote voltage sensing, page 48)

Outputs can maintain specifications with up to 1 volt drop per load lead except that the maximum voltage at the outpsitiesning
not exceed the rated output voltage + 1 volt (see Figure 4-6). If the steady state voltage drop exceeds approximataitHieb lvagin

lead when remote sensing, a circuit will trip the OVP.

(60 ppm + 1 mV)/ °C
(160 ppm +0.2 mA)/°
(130 ppm + 2 mV)/ °C

(85 ppm +0.2 mA)/°C

(95 ppm +0.2 mA)/°C

)

(40 ppm +0.7 mV)/°C|

may b
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Table 1-3

. Supplemental Characteristics (continued)

Outputs

Programming Resolution:
Voltage

+Current

OVP

Readback Resolution:

Voltage
+ or-Current

40 W Low
Voltage

6 mV
25 mA
100 mv

6 mV
2mA

40 W High
Voltage

15mVv
10 mA
250 mv

15 mv
0.8 mA

80 W Low
Voltage

6 mv
50 mA
100 mV

6 mVv
4 mA

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

Minimum
Nomina
Maximum

225V
24V
26V

AC Input Power and Current:

Maximum Power = 550 W

High Line Inrush Current
(pK)

High Line Input Current
(rms)

Fuse Rating

100 V Option

85A

6.3A

8A

GP-IB Interface Capabilities:

56V
60V
64V

120 V Option
85A
5.7A

8A

SH1, AH1, T6, L4, SR1, RL1, PP1, DC1, DTO, CO, E1

Current Sink Capability:

225V
24V
26V

220V Option
50 A
3.0A

4A

80 W High
Voltage

15mv
20 mA
250 mv

15mV
1.6 mA

56V
60V
64V

240V Option
50 A
30A

4A

Current sink limits are fixed approximately 10% higher than the maximum current source limits for a given operating

voltage at any voltage above 2.5 V (see Chapter 4).

Command Processing Time: (see Figure 1-3):

7 milliseconds typical (with front panel display disabled). Using STO and RCL commands allows you to change all the
voltage and current settings in about 10 mS (with front panel display disabled).

Seriesand 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 L oad 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).
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Table 1-3. Supplemental Characteristics (continued)

Output I mpedance:
Approximated by aresistance in parallel with an inductance (see graphs in Figure 1-7). The values for each output are:
40 W Low Voltage ‘ 40 W High Voltage 80W Low Voltage 80 W High Voltage

0.15Q, 2.0uH 0.3Q,5pH 0.15Q, 0.8 uH 05Q,3pH

Safety Agency Compliance:

This series of power suppliesis designed to comply with the following standards: |EC 348, UL 1244, and
CSA 22.2 No. 231.

Dimensions: (all models)

Height = 132.6 mm (5.22in.)
Width = 425.5 mm (16.75in.)
Depth = 497.8 mm (19.6in.)

Weight: (all models):
Net Weight = 17.4 kg (38 1b.)
Shipping Weight = 22.7 kg (50 Ib.)
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CAPACITOR ESR (EQUIVALENT SERIES RESISTANCE)

USING 14 AWG, 50 FOOT CABLE AND REMOTE SENSING

@ — - cm— - USING 14 AWG, 5 FOOT CABLE AND REMOTE SENSING

USING 20 AWG, 50 FOOT CABLE AND REMOTE SENSING

@ — — — — USING 20 AWG, 5 FOOT CABLE AND REMOTE SENSING
@ —— — — — — USING LOCAL SENSING AND CAPACITIVE LOAD RIGHT AT OUTPUT TERMINALS
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NOTE: CAPACITORS HAVING LOW CAPACITANCE AND LOW ESR (E.G. CERAMIC AND
FILM CAPACITORS) ARE NOT RECOMMENDED FOR USE AS BYPASS CAPACITORS AT
THE END OF A LONG LOAD CABLE (SEE ILLUSTRATION BELOW). THIS TYPE OF
CAPACITOR MAY CAUSE THE OUTPUT TO BECOME UNSTABLE BECAUSE OF
RESONANCE EFFECTS WITH THE LOAD LEAD INDUCTANCE. MOST ALUMINUM AND
TANTALUM CAPACITORS FALL WITHIN THE STABLE OPERATING AREA OF THE
GRAPHS SHOWN ABOVE. REFER TO PARAGRAPHS 4-6 THROUGH 4-14 FOR ADDITIONAL
INFORMATION ABOUT CONNECTING LOAD LEADS AND REMOTE SENSE LEADS.
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Figure 1-4. CV Operation with Capacitive Load, Stability Graph for all Outputs
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Figure 1-5. CC Operation with Inductive Load, Small Signal Stability Graph for HV (0 to 50 V) Outputs
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Figure 1-7. Output Impedance (Typical) Graphs (See Supplemental Characteristics, Table 1-1)
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LINE
MODULE
/

- =y
GP-IB FAN
CONNECTOR INTAKE

PLASTIC COVER/ ' @ 9% 2%

HP 06624-20807

TERMINAL BLOCK

—

TERMINAL BLOCK SCREW
M3.5 X 8.6 X Emm

Figure 2-2. Rear Panel Detail (6624A Shown)

Table 2-2 Line Fuses

Line Voltage

100/120 V
220/240 V

Fuse Needed

8AM
4AM

Agilent Part Number
(for 1/4 X 1-1/4 in. fuses only)
2110-0342
2110-0055

Note All fuses arerated for 250 V.

Qperating votage 15 thewn 1n meduls windew. VOLTAGE S ELECT

ENNa PC. BOARD
e

Figure 2-3. Line Module Detail
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If you have any questions concerning installation or power requirements, review Chapter 2.

To turn on your supply, pressthe front panel LINE switch. When the power isinitially applied, the supply performs a series
of self tests which last about 3 seconds. Included in these tests are checks of circuits on the GP-1B board and on each of the
output boards.

2 @@@,@ 7

o Al 6624A\§YSTEM DC POWER SUP / /

\ / QSYSTEM — JOUTPUTL JENTRYL /

/

~

518V  2.35A] © )
EOSTPSTV—A Cv cC UNR’EN(;EDP ERR RMT ADDR SRQ ERR DLy @
o ) CJE]
LINE
LON
‘ ‘ rOFF
Figure 3-1. Agilent 6624A Front Panel
Table 3-1. Controls and Indicators
Number Controls/Indicators Description Page
1 LCL key Returns power supply to local mode (unlesslocal lockout | 39, 61,
has been received via GP-1B). Also, turns the power 83
supply’'s display on if it was turned off via the GP-IB.

2 GP-IB Status Annunciators | RMT - Indicates that the power supply is operating under | 39, 61,
(These three annunciators remote control (GP-IB). 83
indicate the GP-IB status of
the power supply) . ADDR - Indicates that the power supply is addressed to 37,61

talk or to listen.
SRQ - Indicates that the power supply is requesting 61, 61,
service. 68
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Table 3-1. Controls and Indicators (continued)

Number Controls/Indicators Description Page
3 OUTPUT Indicate which output channel has been selected for front 36, 37,
Annunciators panel control and/or display. (Only one output annunciator | 83, 83

canbeon at atime.)

4 Power Supply Status CV - Indicates that the selected output channel isin the 37,43,
Annunciators constant voltage mode. 83
(These five annunciators CC - Indicates that the selected output channel isin the 37,43,
indicate the status of the positive constant current mode ( + CC) or the negative 83
power supply). current limit ( - CC) mode.
UNR - Indicates that the selected output channel is 43
unregulated; i.e., it is not regulated by CV or CC control
loops.
37, 63,

OCP ENBLD - Indicates that the overcurrent protection 83
function for the selected channel is enabled.
43, 68,
ERR - Indicates that a programming or hardware error has | 84
occurred and that the ERR bit in the serial poll register has
not been cleared.

5 Alphanumeric LCD Normally displays the measured output voltage and 36, 37,
Display (When power is current for the selected channel. When programmed from | 43, 69,
turned on, all segments will the front panel, the function being programmed (e.g. 83,83
be displayed for VSET), the output channel (e.g. 2), and the present value
approximately 2 seconds). (e.g. 2.250) will be displayed. Error conditions will be

spelled out in alpha characters.

6 System Control Keys (These | ADDR - Displays the power supply’s GP-IB address. You | 37, 61,
four control keys affect the can change the address using the numeric entry keys. You | 83
entire power supply and are cannot query or change the address remotely (over the GP-
independent of the output IB).

selected).
ERR- Displays a programming or hardware error message | 69, 84
and clears the ERR bit in the serial poll register.

STO - Used in conjunction with the numeric entry keysto | 63, 84
store the present output voltage and current settings for all
outputs in the specified internal register (1 to 10). Each
register contains voltage and current settings for all output
channels.

RCL - Used in conjunction with the numeric entry keysto | 63, 84
recall the settings from the specified internal register (1 to
10). All outputs are set to the recalled values.

Getting Started 33



https://www.manualsplus.com/

Table 3-1. Controls and Indicators (continued)

Number Controls/Indicators
7 Output Control Keys
(These twelve keys are
output dependent).

Description

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

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

| SET - Displaysthe selected output’s present current
setting. The setting can be changed using the numeric
entry keys.

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

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

keys.

OVRST - Resets the selected output’s overvoltage
crowbar (the cause of the overvoltage must be removed
before reset is successful).

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

OCRST - Resets 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).

METER - Returns 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.

DLY - Displays the reprogramming delay for the specified
channel. The setting can be changed using the numeric
entry keys.

UNMASK - Displays the present setting of the mask
register for the specified channel. The setting can be
changed using the numeric entry keys.

FAULT - Displaysthe contents of the fault register for the
specified channel. A bit gets set in the fault register when
the corresponding bit is set in both the status and mask
registers. Pressing the FAULT key also clears the fault
register.

Page
36, 37,
83,83

37,62,
63, 83

37, 62,
63, 83

63, 83

37,63,
83

37, 63,
83

37,63,
83

37,63,
83

83

69, 83

63, 83

68, 68,
83
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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. You can instruct the supply to measure the actual output voltage and
current at a specified output using the VOUT? and IOUT? queries, respectively.

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 areading of approximately 5 volts.
To measure the output current at output 2 send:
OUTPUT 705, "1OUT? 2"
To get the measurement from the output buffer, send:
ENTER 705; A
DISP A
Output On/Off. You can turn a specified output on or off. Individual outputs can be controlled as shown below.
To turn off output 1, send:
OUTPUT 705; OUT 1,0
When an output isturned off, it is set to 0 volts and to the minimum current limit value.
To turn on output 1, send:
OUTPUT 705; "OUT 1,1"

When an output is turned on, it will return to the voltage and current settings determined by the present VSET and ISET
values.

Overvoltage Setting. You can send an overvoltage setting value to the power supply directly in volts. If the output
voltage exceeds this setting, the output crowbar isfired, and the output voltage is quickly downprogrammed and disabled
(0. volts output).

To set the overvoltage value of output 2 to 3.5 volts, send:

OUTPUT 705; "OVSET 2,3.5"
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Figure 4-2. Typical Output Range Characteristics
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available in the load leads for prolonged operation into a5 A load during ac low line at high ambient temperature
conditions.

Thereisasimilar stipulation for 80 W low voltage outputs at |0 A under the same conditions as above. See Figure 4-2A for
worst case voltages available at the output terminals.

Table 4-1. Stranded Copper Wire Ampacity and Maximum Wire Lengths to Limit Load Lead Voltage Drop

Ampacity Per Wire (Amps) Resistivity Max Length to Limit
Voltage to 1V Per Lead
Wire Size 2 Wire Bundled 4 Wire Bundled 5A 10 A 20 A
(AWG) (Q/ft) (feet)
20 7.8 6.9 0.0102 20 10 5
18 145 12.8 0.0064 30 15 75
16 18.2 16.1 0.0040 50 25 12.5
14 29.3 259 0.0025 - 40 20
12 37.6 332 0.0016 - - 30
(Cross Section (Q/m) (meters)
Areain mm?
0.5 7.8 6.9 0.0401 5 2.4 12
0.75 9.4 8.3 0.0267 74 3.8 18
1 12.7 11.2 0.0200 10 5 2.6
15 15.0 13.3 0.0137 14.6 7.2 3.6
2.5 235 20.8 0.0082 - 12.2 6
Notes:

1. Ampacities for AWG wires are derived from MIL-W-5088B. Maximum ambient temp: 55°C. Maximum wire temp:
105°C.

2. Ampacities for metric wires are derived from IE Publication 335-1.

3. Ampacity of aluminum wire is approximately 84% of that listed for copper wire.

4. Because of wire inductance considerations, it is recommended that you keep your load leads twisted, tie wrapped, or
bundled together and less than 50 feet (14.7 meters) in length per lead.

5. See pages 47 & 48 for information on wire gauge considerations with capacitive loads.

NOTE To prevent tripping of the overvoltage circuit, pick a wire size sufficient to handle the FULL output
current of the unit no matter what the intended load current or current limit setting.

Table 4-1 lists the resistivity for various wire sizes and the maximum lengths to limit the voltage drop to 1.0 volts for
various currents.

NOTE The OVP circuit senses at the main output terminals and not on the sense leads. Thus, the voltage sensed
by the OVP circuit could be as much as 2 V higher than the voltage being regulated at the load. Program
the OVP trip voltage accordingly when using remote sensing. In addition, if the voltage drop exceeds 1.5
V on either load lead, a protective circuit will fire the OVP circuit regardless of the OVP setting.

Load lead resistance is an important factor relating to the CV stability of the supply with remote sensing of capacitive
loads. If high capacitance loads are expected, you should not use wire gauges heavier than 12 to 14 AWG for long runs of
load lead. See Figure 1-4 for more information about stability with output capacitors.
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Figure 4-8. External Trigger Circuit

Theinternal equivalent OV circuit is shown in Figure 4-9. Note the internal DC blocking capacitor, bleed resistor and noise
bypass capacitors.

CAUTION Do not exceed 50 volts maximum between the + OV and the - OV terminals. The OV terminals are
rated at £240 Vdc (including external OV voltage) from chassis ground or any other output terminals.
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Figure 4-9. Equivalent Internal OV Trigger Circuit

Output Connections and Operating Information 53


https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

Voltage

Current

Load Transient
Recovery Time

All series specifications referring to voltage are twice the single output specification except for
programming resolution which is the same as for a single output.

All series specifications referring to current are the same as for a single output except for CC load
effect, CC load cross regulation, CC source effect, and CC short term drift which are twice the current
programming accuracy (including the percentage portion).

Load transient recovery time is the same to within approximately twice the voltage setting band since
the output impedances of the series combination add together.
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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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Table 5-1. Power Supply Commands

Command Header *Qutput Channel Data Range Syntax (Fig. 5-2)
Set Voltage VSET 1,234 SeeTable5-4 Cc4
Set Current ISET 1,2,34 See Table 5-4 C4
Set Overvoltage OVSET 1,234 SeeTable5-4 Cc4
OC Protection On/Off | OCP 1,2,34 0,1(off,0n) C4
Output On/Off ouT 1234 0,1(off,on) C4
Set the State of all DCPON 0,1(off,on) CC+ c4
Outputs at Power-On 2,3 (off,on) CC-
Unmask UNMASK 1234 0-255 C4
Reprogram Delay DLY 1,234 0-32 (LSB=0.004) c4
(in seconds)
Reset Overvoltage OVRST 12,34 -- C3
Reset Overcurrent OCRST 1,234 -- C3
Service Request SRQ -- 0,1,2,3 C2
Power-On SRQ PON - 0,1(off, on) c2
On/Off
Display On/Off DSP -- 0,1(off, on) Cc2
Display Characters DSP -- "string" Cc6
(up to 12 characters)
Store Settings STO -- 1-10 C2
Recall Settings RCL -- 1-10 C2
Clear Supply CLR -- - C1
*Qutput channels 3 and 4 are not used in all models (see Table 5-4).
Table 5-2. Power Supply Queries
Query Header Channel Response Initial Value Syntax
(Note 7) (Note 1) (Notes 5 and 6) (Fig. 5-2)
Voltage Setting VSET ? 1,234 SZD.DDD 0 Q2
Current Setting ISET ? 1,234 SzD.DDD Min. Value Q2
SZZD.DD(Note 2) (see Table 5-4)
Voltage Output VOUT ? 12,34 SzD.DDD -- Q2
Current Output IOUT ? 1,234 SZD.DDD SD.DDDD - Q2
(Note 3)
OVP Setting OVSET ? 1,234 SzzD.DD Full Scale Q2
(SeeTable5-4)
OC Protection On/Off OCP? 1,234 ZZD 0(0ff) Q2
Output On/Off ouT ? 1,234 ZZD 1(0n) Q2
Unmask Setting UNMASK ? 1,234 727D 0(cleared) Q2
Delay Setting DLY ? 1,234 <sp>ZD.DDD 0.02 sec Q2
Status STS? 12,34 ZZD -- Q2
Accumulated Status ASTS? 1,234 ZZD - Q2
Fault FAULT ? 1,2,34 Z7D - Q2
Error ERR ? -- 27D -- Q1
Service Reguest Setting SRQ ? -- 77D 0(Off) Q1
Power-On SRQ On/Off PON ? -- 77D Last stored value Q1
Display On/Off DSP? - ZZD 1(0n) Q1
Model Number ID? -- Agilent 662XA (Note -- Q1
4)
Selftest TEST ? - ZZD - Q1
Calibration Mode CMODE ? - ZZD 0(0ff) Q1
S=Sign  Z=Digit with leading zeros put out as spaces. D= Digit <sp > = space
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NOTES:

1. Output channels 3 and 4 are not used in all models. (See Table 5-4).

2. Appliesto 80 W Low V output.

3. Appliesto 40 W High V and 80 W High V outpults.

4. "X” depends upon model.

5. A spaceisreturned for a+ sign.

6. All responses are followed by a< CR > and < LF > (EOI asserted with < LF >).
7. Spaces are allowed between the header and the question mark.

Order of Execution

When you send a set of instructions to the power supply, they are executed in the order in which they are received. The
power supply completes the execution of the present command before executing another command. To send more than one
command within the power supply command string, use a semicolon to separate the commands. This maximizes the rate at
which the power supply accepts commands.

Terminators

Terminators mark the end of acommand string. As shown in Figure 5-2, the semicolon, line feed < LF >, and carriage
return line feed < CR > < LF > are the characters that indicate the end of a message to the power supply. When you are
using the Agilent Series 200 computer with BASIC to send a command using the standard format (see Figure 5-1), the
computer automatically sends < CR > < LF > on the data bus following the command.

Initial Conditions

Immediately after power on, the power supply automatically undergoes a self-test and sets all parametersto their initial
values. Table 5-3 lists the parameters and their initial values.

Table 5-3. Initial Conditions

Parameter Initial Value

Voltage 0

Current Minimum current limit

Reprogramming Delay 20mS

Store/Recall Registers 0 volts and min. current limit

Overvoltage (OV) 23V onlow voltage outputs and 55 V on high
voltage outputs

Output Channels On

OCP Enabled Off

UNMASK Register 0 (cleared)

SRQ 0 (Off)

Front Panel Metering Output #1

Power Supply Address Last stored value (Factory set to 5)

Local Control On (enabled)

PON Bit On

PON SRQ Last stored value (Factory set to 0)

Cal Mode Off

Power Supply Commands

This section discusses the commands which you will use to program the supply’s voltage and current, protection circuits,
and enhanced features like storage and recall registers, and reprogramming delay. When programming, you should be
aware that the current, voltage and overvoltage ranges for each output of your supply may differ. Table 5-4 shows these
values for the power supply. If you send values out of these ranges, you will get a number range error. A summary of all
commands appearsin Appendix C.
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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 acumulative statusin 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 asin 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 wasin
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 abit 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 76 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 itsinput 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. Y ou 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. Y ou can set the
conditions to generate a fault by setting (unmasking) one or more hits 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:

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 bitsin 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 bitsin the status register are enabled (unmasked) to set bitsin 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 isa"1". Also, if abit 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 aslong as there are no changes in either the status or mask registers with the following exception.
Executing aVSET, 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.
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Asshown in Figure 5-3, if one or more bitsin 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 76). 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 bitsin 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 itsinternal
operating status and to determine the operating status of each of its outputs. Table 5-6 defines each hit.

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

Thefirst four bits (0 to 3) in the register tell whether or not a particular output has afault. If thereis afault in one of the
outputs, then the corresponding FAU bit will be set. Thusif output 1 has afault, 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 hit is set when the power supply generates a service request and cleared after a seria poll is done (see the
following paragraph, Service Request Generation).

The PON bit is set at power on and cleared when a CLR command is sent.

Service Request Generation

When operating your supply, you may want it to request service every time afault or a programming error condition
occurs. To do this you send a service request (SRQ) command. When the condition is true, the power supply responds by
setting the RQS bit in the serial poll register, setting the SRQ annunciator on the front panel, and issuing an SRQ over the
GP-IB.

The 662xA supplies can generate a service request for any of the following reasons: (refer to Table 5-7).

e An Output Fault. If thereis afault on one or more of the output channels and you previously sent the SRQ 1 or
SRQ 3 command (see Service Request Enable/Disable information below), then an SRQ will be generated.

e An Error. If thereisan error (see Tables 5-8) and you previously sent the SRQ 2 or SRQ 3 command, (see Service
Request Enable/Disable information below), then the supply will generate a service request.

* Power-on. At power-on, the PON bit of the serial poll register is set but the supply will only generate an SRQ if you
previously sent a PON 1 command.

e Input Line Voltage Dropout. Same as power-on condition.
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If you want to disable this facility, send the command.
PON O

If you want to find out if the power-on SRQ is enabled or disabled, send the following query:
PON ?

and address the supply to talk. The supply will respond with a 1 or 0 as discussed above.

NOTE The power-on (PON) SRQ mode is stored in the non-volatile memory of the supply so that although the
supply may be switched off, it will remember the status of the last PON command at power-on and
respond accordingly.

Table 5-7 summarizes all the conditions under which a service request will be generated.

Table 5-7 Condition for Generating a Service Request

Condition Commands Sent State of
PON SRQ RQS Bit
* Any 0 0 0
*  Power-on 1 - 1
e FError - 2o0r3 1
e Fault - lor3 1

Reprogramming Delay

The power supply may switch modes or become unregulated momentarily after a new output value is programmed.
Because of their short duration, these cases may not ordinarily be considered a fault but the supply will recognize this
deviation and generate afault signal. To prevent this, the reprogramming delay feature is implemented.

Reprogramming delay will delay the onset of certain fault conditions and prevent the power supply from registering a fault
when these conditions are true. When the delay isin effect, the CV, + CC, - CC and UNR hits of the status register are
masked and cannot communicate with the mask and fault registers and the OCP function. This will prevent the supply from

registering a fault should any of these bits become set during the delay period. Reprogramming delay isinitiated when any
of the following functions are executed:

VSET: ISET: RCL: OVRST: OCRST; OUT on/off

At power-on reprogramming delay is set to 20 mS. Y ou can specify new values between 0 and 32 Sin steps of 4 mS. If you
specify avalue which is not amultiple of 4 mS, the supply will round off the set value to the nearest 4 mS multiple.

To program a new value of 80 mSin output 2 for example, send the following:

DLY 2,.08
If you send a value outside the 0 to 32 S range you will get a programming error. Y ou may use the programming response
times in the specifications table to give you an idea of atypical delay setting. However, the appropriate delay setting will
also depend on load capacitance, load resistance, and current limit setting. See page 51 for output capacitor considerations.
To query the reprogramming delay setting of a particular output channel, send the following query:

DLY? 2 (using output 2 as an example)

Remote Operation 77


https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

Table 5-8. Error Messages

Front Panel GP-1B Explanation
Response Code

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

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

INVALID NUM 2 Format of your number isincorrect. Check number syntax.

INVALID STR 3or28 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.

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

HDW ERR CH 2 12 Same asin Error #11

HDW ERR CH 3 13 Same asin Error #11

HDW ERR CH 4 14 Sameasin 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 Y ou tried to use either a calibration command with CMODE off or the
calibration failed whilein CMODE. Enable CMODE and check numbers sent
during calibration. Also, there could be a hardware error.

UNCALIBRATED 17 Thereisanincorrect checksum in the EEPROM possibly as a result of

incorrect calibration procedure. Recalibrate, and if the problem persists, your
supply has a hardware failure.
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Table 5-8. Error Messages (continued)

Front Panel GP-1B Explanation
Response Code
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.
SKIPSLFTST 22 The self test jumper on the GP-1B board isin the Skip Self Test position. No
self-test was done. Thisisfor diagnostics only. See Service Manual.
Table 5-9. TEST? Responses
Code Explanation
0 Thisisthe 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.
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Figure A-1. Calibration Setup
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Start with output channel 1 and use the following commands to calibrate your power supply:

NOTE Do not turn the power supply off during the calibration procedures. Otherwise, the correction constants
are not stored. Exercise care when moving the leads.
1. CMODE < param > - This command turns the calibration mode either on or off. The parameter must be either a1

or a0. CMODEL isused in the beginning of the calibration procedure to turn calibration mode on. CMODE must
be on to use any of the calibration statements. CMODEDQO is used at the end of the procedure to store the correction
constants and turn calibration mode off. The CMODE? query can also be used at any time to determine if the
supply isin calibration mode. A 1 indicates calibration mode is on; a0 indicates calibration mode is off. Continue
to the next command.

VHI<channel> - This command causes the voltage of the specified output channel to go to the high calibration
point (full scale). After the command is sent, use the voltmeter to read the actual voltage <Vhi > put out by the
power supply. Continue to the next command.

VLO < channel > - This command causes the voltage of the specified output channel to go to the low calibration
point (voltage offset). After the command is sent, use the voltmeter to read the actual voltage < V1o > put out by
the power supply. Continue to the next command.

VDATA < channél >, < VIo >, < Vhi > - This command is used to send the actual values measured by the
voltmeter in the previous steps to the power supply. Refer to Table A-2 for the range of valid voltage readings that
can be sent to the supply. <VIo> is the voltage in volts that was measured after the VLO command was sent. < Vhi
> isthe voltage in volts that was measured after the VHI command was sent. The power supply uses these values
to calculate the voltage and voltage readback correction constants of the specified output. Continue to the next
command.

OVCAL < channel > - This command automatically calibrates the programmable overvoltage. This can only be
done after the voltage has been calibrated. It may take up to 10 seconds for this command to execute. During this
time, the front panel display indicates"CALIBRATING" .

When the front panel display of the power supply no longer indicates "CALIBRATING", the overvoltage portion of the
calibration procedure is complete. The voltages on the output are returned to zero volts after the overvoltage calibration. To
continue with the current portion of the calibration procedure, connect afour terminal 0.1Q current shunt resistor (0.05%,
10 A) between the +V and -V output terminals. Connect the voltmeter to the resistor’s sense terminals. Refer to the current
calibration setup in Figure A-1.

Continue calibrating output 1 with the following commands:

6.

IHI < channel > - This command causes the current of the specified output channel to go to the high calibration
point (full scale). After the command is sent, use the voltmeter to read the voltage drop across the current shunt
resistor. Divide this reading by the shunt value to derive the actual current in amps < Ihi > put out by the supply.
Continue to the next command.

ILO <channel> - This command causes the current of the specified output channel to go to the low calibration
point (current offset). After the command is sent, use the voltmeter to read the voltage drop across the current
shunt resistor. Divide this reading by the shunt value to derive the actual current in amps <llo> put out by the
supply. Continue to the next command.

IDATA < channedl >, <110 >, < |hi > - This command is used to send the actual current values derived in steps 6
and 7 to the power supply. Refer to Table A-2 for the range of valid current readings that can be sent to the supply.
< Ilo > isthe current in amps that was put out by the supply after the ILO command was sent. < |hi > isthe current
in amps that was put out by the supply after the IHI command was sent. The power supply uses these values to
calculate the current and current readback correction constants of the specified output.
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470 !

480 IF FNPs _err < >0 THEN Finish

490 !

500 OUTPUT @Ps;"VSET ";Chan,"0;ISET ”;Chan,"0"

510 !

520 INPUT "ANY MORE OUTPUTSTO CALIBRATE? (Y OR N)",X$
530 IF (X$="Y" OR X$="y") THEN Start_loop

540 !

550 OUTPUT @Ps;"CMODE 0"

560 !

570 Finish:! HERE WHEN DONE
580 OUTPUT @Ps;"CLR"

590 DISP"END OF CALIBRATION PROGRAM"
600 END

610 !

620 !

630 DEF FNDvm

640 COM /lInstr/ (@Ps,@Vm
650 WAIT.02

660 TRIGGER @Vm

670 ENTER @V m;Reading

680 RETURN Reading

690 FNEND

700 !

710 DEF FNPs _err

720 COM /Instr/ @Ps,@Vrn
730 OUTPUT @Ps;"ERR?"
740 ENTER @Ps;Err

750 IF Err< >0 THEN PRINT "POWER SUPPLY ERROR # ";Err;" CORRECTION CONSTANTS NOT SAVED -
RESTART. "

760 RETURN Err

770 FNEND

LINE 10: This comment line identifies the program as a CALIBRATION EXAMPLE.

LINE 30,40: Assigns 1/O path names to the power supply and the voltmeter.

LINE 50: Establishes a COM block for the instruments on the GP-IB.

LINE 60: Initializes the variable Shunt _ resistor to .1 ohms.

LINE 80: Clears the power supply.

LINE 90: Initializes the voltmeter to take voltage readings.

LINE 100,110: Tells the voltmeter to take a reading and clears the voltmeters output buffer. This reading is not used in

the program.

LINE 120: Turns on the power supply calibration mode.

LINE 140: Labels the line "Start_loop" to loop back to when calibrating more than one output.

LINE 160: Enters the output channel number to be calibrated.

LINE 170,180: Prompts the user to make voltage calibration connections and waits for CONTINUE key to be pressed.

LINE 200: Sets the voltage of the specified output to the high calibration point.

LINE 210: Sets the variable Vhi to the output voltage as measured by the user defined function FNDvm.

LINE 230: Sets the voltage of the specified output to the low calibration point.

LINE 240: Sets the variable Vlo to the output voltage as measured by the user defined function FNDvm.

LINE 260: Sends the measured data in volts to the power supply for the specified channel.

LINE 280: Checks the power supply for errors with the user defined function FNPs _ err. If there was an error, the program
goes to the line labeled Finish and the supply is cleared. The new measured data is not used and the previous
calibration constants are maintained.

LINE 300: Instructs the power supply to perform an overvoltage calibration on the specified channel.

LINE 310--330: Displays a message on the computer until bit 4 (RDY) of the power supply's serial poll register indicates

that the supply is finished processing the OVCAL command. This may take up to 10 seconds.

LINE 350: Checks for errors. See line 280.
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LINE 370,380: Prompts the user to make current calibration connections and waits for CONTINUE key to be pressed.

LINE 400: Setsthe current of the specified output to the high calibration point.

LINE 410: Setsthe variable Ihi to the output current as measured by the voltmeter across the shunt resistor. Note that Ihi is
in amps since the voltmeter returns volts and Shunt _ resistor isin ohms.

LINE 430: Sets the current of the specified output to the low calibration point.

LINE 440: Setsthe variable I1o to the output current as measured by the voltmeter across the shunt resistor.

LINE 460: Sends the measured data in amps to the power supply for the specified channel.

LINE 480: Checks for errors. See line 280.

LINE 500: Set output voltage to 0 so that output connections may be safely moved.

LINE 520,530: Loopsto Start_loop if the user has more outputs to calibrate otherwise, continues.

LINE 550: Stores the calibration constants by turning off the power supply calibration mode.

LINE 570--600: Clears the supply and ends the main program.

LINE 630: Defines the user defined function FNDvm.

LINE 640: Brings in the COM block "Instr”.

LINE 650: Waits .02 seconds for the supply to settle at the calibration points.

LINE 660,670: Takes a reading from the voltmeter.

LINE 680: Returns the voltmeter reading to the appropriate variable within the main program.

LINE 690: Ends the user defined function FNDvm.

LINE 710: Defines the user defined function FNPs _err.

LINE 720: Bringsin the COM block "Instr".

LINE 730,740: Queries the power supply for any errors.

LINE 750: If an error occurred, the computer reports the error.

LINE 760: Returns the error number to the appropriate place within the main program.

LINE 770: Ends the user defined function FNPs _ err.

Cadlibration Procedures 95


https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

10 ASSIGN @Ps TO 705

20 COM /Ps/ @Ps

30 OUTPUT @Ps;"CLR;UNMASK1,8,UNMASK?2,8;SRQ1"
40 ON INTR 7,1 CALL Err _trap

50 ENABLE INTR 7;2

60 OUTPUT @Ps;"OVSET1,4,0VSET2,4"

70 OUTPUT @Ps;"VSET1,5;VSET2,5"

80 Lbl: GOTO Lhl

90 END

100!

110!

120 SUB Err _trap

130 OFF INTR

140 COM /Ps/ @Ps

150 IF BIT(SPOLL(@Ps),0) THEN

160 OUTPUT @Ps;"OUT1,0;,0VRST1”

170 PRINT "OVERVOLTAGE ON OUTPUT #1"
180 END IF

190 IF BIT(SPOLL(@Ps),1) THEN

200 OUTPUT @Ps;"OUT2,0,0VRST2"

210 PRINT "OVERVOLTAGE ON OUTPUT #2"
220 END IF

230 OUTPUT @Ps;"FAULT?1;FAULT?2"

240 SUBEND

LINE 10: Assignsthe 1/0 pathname to the power supply.

LINE 20: Declare acommon block for the 1/0 pathname. The COM statement must be used for the @Ps variable to
preserveits value for use in the service routine.

LINE 30: Returns the power supply to its power on state, unmasks output 1's and output 2's OV status bits to generate
faults, and enables the service request capability on all outputs.

LINE 40: Define interrupt at interface 7, with GP-IB priority 1.

LINE 50: Enable interrupt at interface 7 for service request type interrupts only.

LINE 60: Setsthe overvoltage of outputs 1 and 2 to 4 volts.

LINE 70: Setsthe voltage of outputs 1 and 2 above the OV setting so that both outputs will overvoltage when the program
isrun.

LINE 80: Waits for the computer to receive the interrupt. This simulates conditions that would normally exist when a
program is running.

LINE 120: Defines the error handling routine.

LINE 130: Disables interrupt capability while processing.

LINE 140: Brings in the common block for the I/O pathname.

LINE 150-180: Conducts a serial poll. If bit O in serial poll register indicates a fault for output 1, output 1 is disabled and

the overvoltage circuit is reset.
LINE 190-220: Checks bit 1 in seria poll register for afault on output 2. If true, output 2 is disabled and the overvoltage
circuit is reset.
LINE 230: Reads fault registersto clear FAU bitsin serial poll register.

100 Programming with a Series 200/300 Computer


https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

Table C-l. Command Summary (continued)

Command Description
DSP? Queries the present status of the display (see page 78). Response is either a1 (on)
or a0 (off).
DSP " XXXXXXXXXXXX" Puts the quoted string on the power supply's front panel display (see page 79).

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 79). An error|code
number is returned over the GP-IB to identify the error. In the local mode, prgssing
the ERR key will cause the appropriate error message (not the error code) to|be
displayed at the front panel. The error register is cleared after being read.

*FAULT? <ch > Queries the fault register of the specified output channel (see Mask and Fault
Register, page 74)A bit is set in the fault register when the corresponding bit in
both the status and the mask registers. The response is an integer 0 to 255. |The
fault register is cleared after being read.

ID? Queries the identification (model number) of the supply. Response can be Agilent
6621A, Agilent 6622A, Agilent 6623A, Agilent 6624A, or Agilent 6627A, as
applicable (see ID Query, page 79).

IDATA <ch >, < llo >, < |hi > Sends data to calibrate the current setting and readback circuits of the specified
output channel. llo 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 channel to go to the high calibration
point (see Appendix A).

ILO <ch> Causes the current of the specified output channel to go to the low calibration point
(see Appendix A).
IOUT? <ch > Queries the measured output current of the specified output channel (see page

69). 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 channel.

*ISET < ch >, < current > Sets the current of the specified output channel (see page 69).

*ISET? <ch> Queries the present current setting of the specified output channel (see pagé 69).
The response is a real number.

*OCP < ch >, < on/off > Enables the overcurrent protection circuit for the specified output channel. This
circuit, when enabled, causes the output to go to the off state when the outpyt is in
the + CC mode. On/off is a 1 to turn on (enable) or a O to turn off (disable) th
circuit (see page 72).

U

* Indicates that the command can be executed from the front panel.
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Table C-I. Command Summary (continued)

Command

OCP?<ch>

*OCRST < ch>

* OUT < ch>, < on/off >

DCPON < on/off >

OUT?<ch>

*QVSET < ch >, < overvoltage >

OVCAL <ch>

*OVRST <ch>

*OQVSET?<ch>

PON < on/off >

PON?

*RCL <reg >

ROM?

SRQ < setting >

Description

Queries the overcurrent protection circuit on/off status for the specified output
channel (see page 72). Response is either a1 (on) or a0 (off). The OCP ENBLD
annunciator on the front panel displays the on/off status of the OCP circuit for the
selected output.

Returns the specified output channel to the previous settings after it had been
turned off by the overcurrent protection circuit (see page 72).

Turns the specified output channel on or off. On/off equals 1 to turn the output on
and equals 0 to turn the output off (see page 71).

Sets the state of the outputs at power-on. For on/off = 0, al outputs will be off
when the power supply isturned on. For on/off = 1 all outputs will be on when the
power supply isturned on.

Queries whether the specified output channel isturned on or off (see page 71). The
responseis either 1 (on) or O (off). The front panel will display the message
"DISABLED” when the selected output channel is turned off.

Sets the overvoltage trip point for the specified output channel (see page 71).

Causes the specified output channel to go through the overvoltage calibration
routine (see Appendix A).

Attempts to reset the overvoltage crowbar circuit in the specified output channel
(see page 71).

Queries the present overvoltage setting of the specified output channel (see page
71). Theresponseisareal number.

Enables power on service request (SRQ). On/off equals 1 causes the power supply
to generate a service request when power is applied (see page 77). On/off equals 0
disables the PON SRQ. The on/off setting is retained in the supply’s memory
through interruption of ac line power.

Queries the present state of the power on SRQ function (see page 77). The
response is either 1 (on) or O (off).

Recalls the voltage and current settings for all output channels from the specified
internal register (1 to 10). These settings were previously stored using the STO
command. RCL programs all output channelsin sequential order (1, 2, 3, 4) to
these stored settings (see page 72).

Queriesthe revision date of the power supply’s firmware. See Service Manual.

Sets the causes for generating SRQ. Setting can be 0, 1, 2, or 3 as described on
page 76.

* |ndicates that the command can be executed from the front panel.
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Table C-l. Command Summary (continued)

Command Description
SRQ? Queries the present setting of the reasons for issuing an SRQ (see page 76).
Responseis0, 1, 2, or 3 that corresponds with the SRQ <setting> described
previously.
*STO <reg> Stores the present voltage and current settings for all output channelsin the

specified register (1 to 10); see page 72. These settings can be recalled when
desired (see RCL command).

STS? <ch> Queries the present status of the specified output channel. The response (integer O-
255) represents the sum of the binary weights of the status register bits (see page
74).

TEST? Causes the power supply to perform a self test of its GP-IB interface. The response

Is0if the test passes or an integer failure code (see Test Query, page 79).

VDATA <ch>, <Vlo>, <Vhi> Sends data to calibrate the voltage setting and readback circuits of the specified
output channel. Vlo and Vhi are measured val ues which the supply usesto
calculate correction constants (see Appendix A).

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

VLO<ch> Causes the voltage of the specified output channel to go to the low calibration
point (see Appendix A).

VMUX?< ch>, <input > Queries the measurement of the input (1 to 8) to the analog multiplexer on the

specified output board. See Service Manual.

VOUT?<ch> Queries the measured output voltage of the specified output channel (see Voltage
Programming, page 69). The response isarea number. The front panel display can
be used to monitor the measured output voltage (and current) of the selected output

channel.
* VSET < ch >, < voltage > Sets the voltage of the specified output channel (see page 69).
* VSET?<ch> Queries the present voltage setting of the specified output channel (see page 69)

Theresponseis areal number.

*UNMASK < ch >, < setting > Sets the bitsin the mask register of the specified output channel to the setting
(integer from O to 255). The mask register operates in conjunction with the status
and fault registers (see page 74).

*UNMASK? < ch> Queries the present setting of the mask register of the specified output channel (see
page 74). The responseisan integer from 0 to 255.

*| ndicates that the command can be executed from the front panel.
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Table D-2. ERROR Responses

Error Code
(ERR? query)

0
1
2

3or28

10

11

12

13

14

15

16

Message
(ERR key)

NO ERROR
INVALID CHAR
INVALID NUM

INVALID STR

SYNTAX ERROR

NUMBER RANGE

NO QUERY

DISP LENGTH

BUFFER FULL

EEPROM ERROR

HARDWARE ERR

HDW ERRCH 1

HDW ERR CH 2

HDW ERR CH 3

HDW ERR CH 4

NO MODEL NUM

CAL ERROR

Explanation

Indicates there are no errors.
Y ou sent the supply a character it did not recognize.
The format of your number isincorrect. Check syntax (see Chapter 5).

Y ou sent a command the supply does not understand. Resend a recognizable
command.

Y ou sent a command with improper syntax. Check syntax of your command (see
Chapter 5).

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

The computer addressed the supply to talk, but it did not first request data. Send
query first and then address the supply to talk.

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

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

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

An output error has occurred on an unknown output. Service isrequired. Refer
to the Troubleshooting Section in the Service Manual.

Error codes 11 through 14 refer to a specific output where an output error has
occurred. Serviceisrequired. Refer to the Output Board Troubleshooting section
in the Service Manual.

Sameasin error 11.

Sameasin error 11.

Sameasin error 11.

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 of the Service Manual.

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).
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Table D-2. ERROR Responses (continued)

Error Code
(ERR? query)

17

18

22

Message Explanation
(ERR key)

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).

CAL LOCKED Calibration was attempted with the calibration jumper on the GP-IB board in the
lockout position (See Chapter 4 in the Service Manual). Reposition the jumper
and re-calibrate if thisis desired.

SKIPSLFTST The self test jumper on the GP-1B board isin the Skip Self Test Position (See
Chapter 4 in the Service Manual). Reposition the jumper and carry out self-test
if thisis desired.

Table D-3. TEST? Responses

Response Code
(TEST? query)

0

20

21

27

Explanation

No errors were detected.

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

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.

The ROM 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.
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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-1B have been changed to GPIB.
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