{Zp HEWLETT

PACKARD

MULTIPLE OUTPUT LINEAR
SYSTEM DC POWER SUPPLIES

HP MODELS 6621A, 6622A, 6623A, 6624A, and 6627A

OPERATING MANUAL FOR

HP MODEL 6621A, SERIALS 2751A-00561 AND ABOVE
HP MODEL 6622A. SERIALS 2750A-00801 AND ABOVE
HP MODEL 6623A, SERIALS 2751A-00631 AND ABOVE
HP MODEL 6624A, SERIALS 2750A-01621 AND ABOVE
HP MODEL 6627A, SERIALS 2751A-00101 AND ABOVE

*For instruments with higher Serial Numbers.
a change page may be included.

HP Part No. 5957-6377 Printed: October, 1987
Microfiche Part No. 5957-6378
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

PORTUGAL
Teiectra-Empress Tecnics ade
Equipmentos Elactricos S.A R.L
Rua Rodrnigo da Fonsecs 103
P.O. Box 2531, LISBON 1
Tel: (19} 68-60-72

Telex: 12598

CM,E

PUERTO RICO
Hewdert-Packard Puerto Rico
101 Muhoz Rivera Av

Esu. Calle Ochoa

HATO REY. Puertc Rico 00918
Tel: (809) 754-7800

A.C.CM MEP

QATAR

SAUDI ARABIA

Modern Electronics Establishment
Hewiern-Packard Division

P.O. Box 281, Thuobah
AL-KHOBAR 31952

Tel: 895-1760, 895-1764

Telex: 671 106 HPMEEK SJ
Cable: ELECTA AL-KHOBAR
C.EM

Modern Eiectronics Establishment
Hewlett-Packard Divsion

P.0. Box 1228

Redec Plaza, Bth Fl.

JEDDAH

Tet: 644 96 28

Telax: 4027 12 FARNAS SJ
Cabie: ELECTA JEDDAH
A.C.CMEMP

Modern Electronics Estabiishment
Hewient-Packard Division

P.O. Box 22015, RIYADH 11485
Tei: 48-97 15, 491-63 87

Telex: 202048 MEERYD SJ
C.EM

SCOTLAND
See United Kingdom

SENEGAL

Societe Hussein Ayad & Cie.
76, Avenue Georges Pompidou
8.P. 305, DAKAR

Tel: 32339

Cable: AYAD-Dakar

£

SINGAPORE

Hewilett-Packard Singapore (Sales)

Pte. Ltd

#08-00 inchcape House
450-2 Alexandra Rd.
Alexandra P.0. Box 58
SINGAPORE, 9115

Tel: 4731788

Telex: 34208 HPSGSO RS
Cabie: HEWPACK, Singapore
AC.EMP

SOUTH AFRICA
Hewlett-Packard So. Atrica
(Pty.) Ltd.

P.0. Box 120, Howard Pi,
CAPE PROVINCE 7340
Pine Park Center

Forest Drive, Pineiands
CAPE PROVINCE 7405
Tel: (021} 53 7954

Telex: 57-20006
A,C.CMEM.P

Hewdett-Packard So. Africa
{Pry.) Lid.

Fountain Center. Kalkoen Street
Monument Park Ext. 2
PRETORIA 0105

Tet: (012} 45 5725

Telex: 32163

CE

Hewileti-Packard So. Afrnca
(Pry.) Lid.

9 Eastern Service Rd.

Eastgate Ext. 3

SANDTON 2144

Tet: 802-5111, 802-5125

Telax: 4-20877 SA

Cable: HEWPACK Johannesburg

-ACCMEMP

SPAIN

Hewilett-Packard Espanoia, S.A.
Calie Entenza, 321

08023 BARCELONA

Tel: 3/322 24 51, 321 73 54
Telex: 52603 hpbee

A.CLEMP

Hewiett-Packard Espahola, S.A.
Calle San Vicente S/N

Edificio Albia 1i-78

48007 BILBAO

Tel: 4/423 83 06

A,C.EM

Hewiert-Packard Espahola, S.A.
Av. de Zugazarte, 8

Edificio El Abra 4

Las Arenas-Guecho
VIZCAYA

Tei: {94) 464 3255, 464 2933
Telex: 33032

SWEDEN

Hewlett-Packard Sverige AB
Skalholtsgatan 8, Kista, Box 18
S-16393 SPANGA

Tel: (08) 750-2000

Teiex: (854) 17886

Teletax: (08} 7527781
A.C.CM.EM,P

Hewlett-Packard Sverige AB

Box 266, Topasgatan 1A

$-42123 VASTRA-FROLUNDA
{Gathenburg)

Tel: (031) 89-10-00

Telex: (854} 17886

(vis Spanga office)

A C.CMEM,P

SUDAN

SWITZERLAND
Hewlett-Packard (Schweiz]AG
Clarastrasse 12, CH-4058 BASEL
Tet: (61) 33-59-20

A,CEP

Hewlett-Packard {Schweiz) AG
7. rue du Bois-du-Lan

Case postaie 365

CH-1217 MEYRIN 1

Tel: (0041) 22-83-11-11

Telex: 27333 HPAG CH
A,C.CM,EM,P

Hewlett-Packard (Schweiz) AG
Alimend 2, CH-8967 WIDEN
Tel: {0041) 57 31 21 11

Tetex: 53933 hpag ch

Cable: HPAG CH
A.C.CM.EMP

SYRIA

Generai Electronic inc.

Nuri Basha Ahnaf Ebn Kays Street

P.O. Box 5781, DAMASCUS
Tel: 33-24-87
Telex: 411215

Cable: ELECTROBOR DAMASCUS

E

TAIWAN

Hewlen-Packard Taiwan Lid.
Kaohsiung Office

11/F, 456, Chung Hsiao 1st Rd.
KAOHSIUNG

Tel: {07) 2412318

C.E

Hewlert-Packard Tawan Ltd.

8th Fi., Hewlett-Packard Bidg.
337 Fu Hsing North Ad., TAIPE!
Tel: {02) 712-0404

Telex: 24439 HEWPACK

Cabie: HEWPACK Taipei
A.C.CM.EMP

THAILAND

Urimesa Co., Ltd., 30 Patpong
Ave.

Surwong, BANGKOK 10500
Tet: 235-5727, 234-0991/3
Telex: 84439 Simonco TH
Cable: UNIMESA Bangkok

A CLEM

TOGO

TRINIDAD & TOBAGO
Caribbean Telecoms Ltd.
Corner McAliister Streer &
Eastern Main Road, Laventilie

P.O. Box 732, PORT-OF-SPAIN

Tet: 6244213

Tetex: 22561 CARTEL WG

Cabie: CATREL, PORT OF SPAIN
CM,EM.P

TUNISIA

Tunisie Electronique S.A.R.L.

31 Avenue de la Liberte, TUNIS
Tet: 280-144

CEP

Tunisie Electronique S.A.R.L.

94 Avenue Jugurtha, Mutuelieville
1002 TUNIS-BELVEDERE

Tel: 280-144

Telex: 13238

C.EP

TURKEY

UNITED ARAB
EMIRATES

Emitac Lid.

P.O. Box 1641, SHARJAH
Tel: 591181

Telex: 68136 EMITAC EM
Cabie: EMITAC SHARJAH
E.CMP.A

UNITED KINGDOM
ENGLAND

Hewlett-Packard Ltd.

Milier House, The Ring
BRACKNELL, Berks RG 12 1XN
Tel: 0344 424898

Telex: 848733

€

Hewiett-Packard Ltd.

Eistree House, Elstree Way
BOREHAMWOOD, Herts WD6
158G

Tet: 01 207 5000

Telex: 8952716

C.E

Hewlett-Packard Ltd.
Oakfield House, Oakfieid Grove

Clitton BRISTOL, Avon BS8 2BN

Tet: 0272 736806
Tetex: 444302
CEP

Hewiett-Packard L1d.

The Quadrangie, 106-118 Station
Rd.

REDHILL, Surrey RH1 1PS
Tel: 0737 68655

Telex: 947234

C.EP

Hewilett-Packard Ltd.

Avon House, 435 Stratford Rd.
Shirley, SOLIHULL,

West Midiands, B90O 4BL

Tei: 021 745 8800

Telex: 339105

cep

Hewitett-Packsrd Lid.

Heathside Park Rd., Cheadle Hesth

STOCKPORT
Cheshire, SK3 ORB
Tei: 061-42B-0828

Hewieri-Packard Lid.
Harmon House, #1 George Street

UXBRIDGE, Middiessx UX8 1YN

Tet: 895 720 20
Telex: 893134/5
C.CM.EMP

Hewlett-Packard Ltd.

King Strest Lane, Winnersh
WOKINGHAM, Berkshire
RG115AR

Tel: 0734 784774

Telax: 847178

A C.EMP

NORTHERN IRELAND
Hewiett-Packard {Ireland} Ltd.
Carrickfergus ind’| Centre

75 Beltast Rd., Carricktergus
CO. ANTRIM BT38 8PM
Tel: 09603 67333

C.E

SCOTLAND
Hewlen-Packard Ltd.

1/3 Springburn Pt., Coliege Milton

N.

EAST KILBRIDE, G74 3NU
Tet: 03552-49261

Telex: 779615

C.E

Hewiett-Packard itd.
SOUTH QUEENSFERRY
West Lothian, EH30 9TG
Tel: 031 331 1188

Telex: 72682

C.CM,EM,P

UNITED STATES

Alabama
Hewiett-Packard Co.

420 Wynn Drive
HUNTSVILLE, AL 35805
Tet: {205} 830-2000
C,CM.E.M*

Alaska

Hewlert-Packard Co.

4000 Old Seward Hwy., Suite 101
ANCHORAGE, AK 99503

Tel: (907 563-8855

CE

Arizona
Hewiert-Packard Co.

8080 Pointe Parkway West
PHOENIX, AZ 85044
Tel: (602} 273-8000

A C.CMEMP

Hewiett-Packard Co.
3400 East Britannia Drive
Bidg. C, Suite 124
TUCSON, AZ 85706
Tel: (602) 573-7400
C.EM**

California
Hewiett-Packard Co.
1421 S. Manhattan Av.
FULLERTON, CA 92631
Tel: (714) 999-6700
C,CMEM

Hewiett-Packard Co.

7408 Hollister Avenue #A
GOLETA, CA 83117

Tel: {805} 685-6100

CE

Hewiett-Packard Co.

5651 West Manchester Avenue
LOS ANGELES, Ca 90045
Tet: (213} 337-8000

Telex: 910-325-6608

C.EM

Hewiett-Packard Co.
3155 Porter Drive

PALO ALTO. CA 94304
Tel: {415) 857-8000

C.E

Hewleti-Packard Co

4244 Sc. Market Court, Suite A
SACRAMENTO, CA 95834
Tel: (916) 929-7222

A°.C.EM

Hewlent-Packard Co.
9606 Aero Drive

SAN DIEGO, CA 32123
Tet: (619) 279-3200
C.CM,EM

Hewlert-Packard Co.

3003 Scott Bivd

SANTA CLARA, CA 95054
Tel: (408) 388-7000

Telex: 910-338-0586
A.C.CM.E

Hewiatt-Packard Co.

2150 W. Hilicrest Drive
THOUSAND OAKS, CA 91320
Tel: (805) 373-7000

C.CM,E

Colorado

Hewletr-Packard Co.

2945 Center Green Court South
Suite A, BOULDER, CO 80301
Tet: {303) 499-6655

AC.E

Hewlett-Packard Co.

24 tnverness Place, East
ENGLEWOOD, CO 80112
Tel: (303} 649-5000

A C.CMEM

Connaecticut
Hewiett-Packard Co.

500 Sylvan Avenue
BRIDGEPORT, CT 06606
Tel: {203) 371-6454

C.E

Hewilett-Packard Co.

47 Barnes ind’l. Rd. South
WALLINGFORD, CT 06482
Tel: (203) 265-7801
A.C.CM.EM

Florida

Hewiett-Packard Co.

2901 N.W. 62nd Street

FT. LAUDERDALE, FL 33308
Tet: (305} 973-2600

C.EM,P*

Hewieti-Packard Co.

265 East Drive, Suite B
MELBOURNE, FL 32901
Tel: (305} 729-0704

CM.E

Hewiett-Packard Co.
6177 Lake Ellenor Drive
ORLANDO, FL 32809
Tel: (305} 859-2900
A,C,.CM.EP*

Hewlett-Packard Co.
S550 W. idiewild, #150
TAMPA_ FL 33634
Tel: (813) 884-3282
C.EMP

Georgis
Hewlett-Packard Co.
1995 N. Park Place
ATLANTA, GA 30338
Tel: (404) 955-1500
Telex: 810-766-4890
AC.CMEMP
Hewiett-Packard Co.
3607 Parkway Lane, Suite 300
NORCROSS, GA 30092
Tei: (404) 448-1894

C.EP



WHAT THIS MANUAL CONTAINS

This is the Operating manual for the HP 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 (HP Part No. 5957-6379).

Section | — Genera! Information

Section 1 contains a general description of the power supplies as well as instrument specifications and
information concerning options and accessories.

Section |i — installation Procedures
Section II contains information to prepare the supply for use. Included in this section are power requirements,
line voltage conversion, and HP-IB interface connections.

Section 11l — Getting Started

Section III 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 HP-IB is
also given to help a first time user get started quickly.

Section IV — Output Connections and Operating Information
Section IV contains information about making connections to the supply’s output terminals. General operating
information is also provided.

Section V — Remote Oberation
Section V contains all of the information required to operate the supply remotely via an HP-IB computer.
All of the commands that can be used to program the supplies are described.

Section VI — Local Operation
Section VI contains instructions on using all of the front panel controls and indicators.

Appendix A — Calibration Procedures
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 the Series 200 Computer

Appendix B contains Series 200/300 Computer programming examples (in HP 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.
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

COLOMBIA
Instrumentacibn

H.A. Langebaek & Kier S.A.
Carrerra 4A No. 52A-26
Apartado Aereo 6287
BOGOTA 1, D.E.

Tel: 212-1486

Telex: 44400 INST CO
Cabie: AARIS Bogota
CM.EM

Carvapl, S.A.

Caile 29 Norte No. 6A-40
Apartado Aereo 26, CALI
Tel: 368-1111

Telex: 55650

CEP

CONGO

Seric-Congo

B.P. 2105. BRAZZAVILLE
Tet: 815034

Telex: 5262

COSTA RICA

Cientifice Costarricense S.A.
Avenida 2, Calle 5

San Pedro de Montes de Oca
Apartado 10159, SAN JOSE
Tet: 24-38-20, 24-08-19

Telex: 2367 GALGUR CR

CM E.M

CYPRUS

Telerexa Ltd.

P.0. Box 1152

7 A Atroditis Avenue, NICOSIA
Tel: 45 628, 62 688

Telex: 2894 LEVIDO CY

EMP

DENMARK
Hewiert-Packard A/S
Kongeveien 25
DK-340 BIRKEROED
Tel: {02) 81-66-40
Telex: 37409 hpas dk
A.C.CM.EM,P

Hewlent-Packard A/S
Rolighedsvej 32

DK-8240 RISSKOV, Aarhus
Tel: (06) 17-60-00

Telex: 37409 hpas dk

CE

DOMINICAN REPUBLIC

ECUADOR

CYEDE Cia. Ltda

Aveniga Eloy Aifaro 17489

y Belgica, Cassilla 6423 CC!
QuiTo

Tel: 245-0975, 243-052
Telex: 22548 CYEDE ED
EP

EGYPT

International Engineering Assoc.
24 Hussein Hegazi Street
Kasr-ei-Aini, CAIRO

Tel: 23829, 21641

Telex: 93830 IEA UN

Cabie: INTEGASSO

E

EL SALVADOR

IPESA ge E! Salvador S.A.
23 Avenida Norte 1223
SAN SALVADOR

Tel: 26-6858, 26-6868

Telex: 301 20539 IPESA SAL
AC.CMEP

ETHIOPIA

FINLAND

Hewlett-Packard Oy
Puspankaiiiontie 17, 02200 ESPOOQ
Tel: {90} 887-21

Telex: 121563 HEWPA SF

A C.CMEMP

FRANCE

Hewiert-Packard France

2.1. Mercure B, Rue Bertheiot
13763 Les Milies Cedex
AIX-EN-PROVENCE

Tel: (42) 59-41-02

Telex: 410770F

A.CEM

Hewlett-Packard France
28 Rue de la Republique
Boite Postale 503
25026 BESANCON
Tel: (81) 83-16-22
Telex: 361157

C,E*

Hewlett-Packard France
13 Piace Napoleon {il
29000 BREST

Tel: (98) 41-87-90

E

Hewlett-Packard France
Chemin des Mouilies

Boite Postale 162

69131 ECULLY Cedex (Lyon)
Tet: (78) 133-81-25

Telex: 310617F

A CEMP*

Hewlet1-Packard France
Rue Fernand. Forest
Z2.A. Kergaradec

29239 GOUESNOU
Tel: {38) 41-87-90

Hewilett-Packard France

Parc Ciub des Tanneries
Batiment B4

4, Rue de la Faisanderie
67380 LINCOLSHEIM,
{Strasbourg)

Tel: (88} 76-15-00

Telex: 890141F

C.E* M= pP*

Hewlett-Packard France
Centre d’affaire Paris-Nord
Batiment Ampere

Rue de la Commune de Paris
Boite Postaie 300,

93153 LE BLANC-MESNIL
Tel: (1) 865-44-52

Telex: 211032F

CEM

Hewlett-Packard France

Parc d’activites Cadera

Quartier Jean-Mermoz

Avenue du Président JF Kennedy
33700 MERIGNAC

{Bordeaux!

Tet: {56) 34-00-84

Teiex: 550105F

C.EM

Hewlett-Packard France

3, Rue Graham Bell, 8P 5149
57074 METZ Cedex

Tel: (87) 36-13-31

Telex: 860602F

C.E

Hewlett-Packard France
Bat.A I'Erabie

Bureau vert du Bois Briand
44085 NANTES Cedex
Tel: (40} 50-32-22

Telex: 711085F
A,C.ECM* P

Hewleti-Packard France

125 Rue de Faubourg Bannier
45000 ORLEANS

Tel: (38) 62-20-31

EP*

Hewiern-Packard France

Zone Industrielle de Courtaboeuf
Avenue des Tropiques

91847 LES ULIS Cedex (Orsay)
Tel: (69) 07-78-25

Telex: 600048F
ACCMEMP""

Hewlett-Packard France
124, Boulevard Tourasse
64000 PAU

Tel: (59) 80-38-02

Telex: S50365F

C.E*

Hewiett-Packard France
6, Place Sainte Croix
86000 POITIERS

Tet: {49) 41-27-07
Telex: 792335F

CE*

Hewiett-Packard France
Parc d’activites de la Poterie
Rue Louts Kerautel-Botmel
35000 RENNES

Tel: (99) 51-42-44

Telex: 740912F

A* C.EM,P*

Hewtett-Packard France
98 Avenue ae Bretagne
76100 ROUEN

Tel: (35) 63-57-66
Telex: 770035F

CE

Hewlert-Packard France

4, Rue Thomas-Mann

Boite Postale 56

67033 STRASBOURG Cedex
Tel: (88} 28-56-46

Telex: B90141F

C.E.M.P*

Hewiett-Packard France

Le Peripoie, 3, Chemn

du Pigeonnier de la Cepikre
3108 TOULOUSE Cedex
Tel: (61) 40-11-12

Telex: 531639F

A.C.EM,P

Hewiett-Packard France
Parc d’activite des Pres
1. Rue Papin, 59658
VILLENEUVE
D°ASCO Cedex

Tet: {20) 47-78 78
Telex: 160124F
C.EMP

Hewiern-Packard France
Parc d'activites Paris-Nord 11
45, Rue des 3 Soeurs

93420 VILLEPINTE

Tel: (1) 48 63 80 80

Telex: 211032F

C.EM.P*

GABON
Sho Gabon
P.O. Box 88,
LIBREVILLE
Tel: 721-484
Telex: 5230

GERMAN FEDERAL
REPUBLIC
Hewiett-Packard GmbH
Vertriebszentrum Mitte
Hewlett-Packard-Strasse
D-6380 BAD HOMBURG
Tel: (06172) 400-0

Telex: 410 844 hpbhg
ACEMP

Hewiett-Packard GmbH
Geschatisstelle, Keithstrasse 2-4
D-1000 BERLIN 30

Tet: (030) 21 99 04-0

Telex: 018 3405 hpbin d
A,C.EM,P

Hewlett-Packard GmbH
Verriebszentrun Sudwest
Schickardstrasse 2
D-7030 BOBLINGEN
Tet: {07031) 645-0

Telex: 7265 743 hep

A CCMEMP

Hewistt-Packard GmbH
Geschatisstedle, Schieefsir. 28a
0-4600 DORTMUND-41

Tel: (032} 45001

Telex: 822858 hepdad

ACE

Hewtert-Packard GmbH
Vertriebszentrum Nord
Kapstadtring 5

D-2000 HAMBURG 80
Tel: (040) 63804-1

Teiex: 021 63 032 hphh d
A, CEMP

Hewiert-Packard GmbH

Geschafisstelie, Heidering 37-39

D-3000 HANNOVER 61
Tel: (0511} 5706-0

Teiex: 092 3259
A.C.CMEM,P

Hewiett-Packard GmbH

Geschahisstelie, Rossiauer Weg 2-4

C-6800 MANNHEIM
Tel: (0621} 70-05-0
Telex: 0462105

ACE

Hewiernt-Packard GmbH
Geschatisstelie,
Messerschmitstrasse 7
D-7910 NEU ULM

Tel: (0731) 70-73-0

Telex: 07 128 16 HP ULM-D
ACE

Hewlett-Packard GmbH
Geschatisstelie,
Emmericher Strasse 13
D-8500 NURNBERG 10

Tet: (0911) 5205-0
Telex: 0623 860 hpnbg

C.CM,EM,P
Hewiett-Packard GmbH

Vertriebszentrum West

Berliner Strasse 111
D-4030 RATINGEN 3

Tel: (02102) 494-0
Tetex: 589 070 hprad

ACEMP

Hewlert-Packard GmbH
Vennebszentrum Sud,
Eschenstrasse 5

D-8028 TAUFKIRCHEN

Tel: (089) 61 20 7-0
Telex: 0524885

A.C.CMEMP

Hewiett-Packard GmbH
Geschattsstelle, Ermiisallee

7517 WALDBRONN 2
Tel: (07243) 602-0
Telex: 782 838 hepk

A.C.E
GREAT BRITAIN
{See United Kingdom)

GREECE
Hewilett-Packard A.E.

178, Kifissias Avenue, 6th Fioor

Halangri- ATHENS
Greece

Tel: 647 1543, 647 1673, 647 2871

Telex: 221 286 HPHLGR
A C.CM** EMP

Kostas Karaynnis S.A.
8, Omirou Street
ATHENS 133

Tel: 32 30 303, 32 37 3N
Telex: 215962 RKAR GR
AC°,CME

GUATEMALA
IPESA

Avenida Reforma 3—48, Zona 9

GUATEMALA CITY

Tel: 3 16627, 317853, 66471/5
Telex: 3055765 IPESA GU
A.C.CMEMP

HONG KONG

Hewiett-Packard Hong Kong Ltd.
G.P.O Box 795

5th Fioor, Sun Hung Kai Centre
30 Harbour Road,

HONG KONG

Tel: 58323211

Telex: 66678 HEWPA HX

Cabie: HEWPACK HONG KONG
CEP

ICELAND
Hewiett-Packard Iceland
Hoefdabakka 9

110 REYKJAVIK

Tet: {1} 67-1000

A C.CMEM.P

INDIA

Computer products are soid
through Blue Star Lid. All com-
puter reparrs and maintenance
service is done through Com-
puter Maintenance Corp.
Blue Star Ltd.

B.D. Patel House

Near Sardar Patel Colony
AHMEDABAD 380 014
Tet: 403531, 403532

Telex: 0121-234

Cable: BLUE FROST

A C.CME

Blue Star hd.

40/4 Lavelie Road
BANGALORE 560 001
Tel: 57881, 567780
Teiex: 0845-430

Cable: BLUESTAR
A.C*.CME

Biue Star L1d.

Sahas

4 14/2 Vir Savarkar Marg
Prabhadevi, BOMBAY 400 025
Tel: 430-6155, 430-6556

Telex: 011-71193 BSSS IN
Cabte: FROSTBLUE

A CMEM

Blue Star Lid.

7 Hare Street
CALCUTTA 700 001

Tet: 230131, 230132
Teiex: 031-61120 BSNF IN
Cabie: BLUESTAR
AM,CE

Blue Star Ltd.

13 Community Center
New Friends Colony
NEW DELHI 110 065
Tet: 633182, 636674
Telex: 031-61120
Cabie: BLUEFROST
A,C*,CM.EM

Blue Star Ltd.

2-2-47/1108 Bolarum Road
SECUNDERABAD 500 003
Tel: 72057, 72058

Telex: 0155-459

Cable: BLUEFROST

A,C.E

Blue Star Ltd.

T.C. 7/803 Poornima
Maruthunkuzhi
TRIVANDRUM 695 013
Tel: 65799, 65820

Telex: 0884-253

Cable: BLUESTAR

E

INDONESIA

BERCA Indonesia P.T.

P.O. Box 2487/Jkt

Antara Bidg., 11th Floor

Ji. Medan Merdeka Selatan 17
JAKARTA-PUSAT

Tel: 343989

Telex: 46748 BERSAL IA

A CEMP
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Table D-3. TEST? Responses

Response Code
({TEST? query)

Explanation

20

21

27

No errors were detected.

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

The RAM on the HP-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 HP-TB 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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Section |
GENERAL INFORMATION

1-1 INTRODUCTION

This section contains a general description of your power
supply as well as its performance specifications. Information
about options, accessories, and HP-IB cables is also provid-
ed. This manual describes all five models in the HP
6621A-6624A, and 6627A power supply family. Unless stated
otherwise, the information in this manual applies to all of
these models. Information that is specific to one model only
is identified as such in this manual.

1-2 SAFETY CONSIDERATIONS

This product is a Safety Class 1 instrument, which means
that it is provided with a protective earth terminal. This
terminal must be connected to a power source that has a
3-wire ground receptacle. Review the instrument and this
manual for safety markings and instructions before operation.
Refer to the Safety Summary page at the beginning of this
manual for a summary of general safety information. Safety
information for specific procedures is located at appropriate
places in this manual.

1-3 INSTRUMENT AND MANUAL
IDENTIFICATION

Hewlett-Packard power supplies are identified by a two-part
serial number, i.e. 2601A-00101. The first part of the serial
number (the prefix) is a number/letter combination that
denotes either the date of manufacture or the date of a
significant design change. It also indicates the country of
origin. (Starting at 1960, 26 = 1986; 01 = the first week of
the year; A = U.S.A.) The second part of the serial number
is a different sequential number assigned to each instrument
starting with 00101.

If the serial number prefix on your power supply differs from
that shown on the title page of this manual, 2 yellow Manual
Changes sheet that is supplied with this manual explains the
difference between your instrument and the instrument
described by this manual. The change sheet can also contain
information for correcting errors in the manual.

1-4 OPTIONS

Options 100, 120, 220, and 240 simply determine which line
voltage is selected at the factory. For information about
changing the line voltage setting, see paragraph 2-7.

Option 700 provides Control Interface Intermediate Language
(CIIL) programming capabilities. These are described in a
separate document entitled, *’ Appendix F Reference Guide
for the CIIL Programmable 662x Supplies, Option 700"’ (HP
P/N 5957-6371).

Option 750 consists of a fault indicator (FLT) and remote
inhibit (INH) circuit and relay control, which provide
additional shutdown protection should either the HP-IB
and/or controller fail. This Option is described in a separate
document entitled, ‘‘Appendix E Option 750 Operating
Instructions for the Multiple Output Linear System DC
Power Supply, HP Models 66214, 6622A, 6623A, 6624A, and
6627A (HP P/N 5957-6372).

#100 Input power, 100 Vac, 47—66 Hz

#120 Input power, 120 Vac, 47—66 Hz

#220 Input power, 220 Vac, 47—66 Hz

#240 Input power, 240 Vac, 47—66 Hz

#700 Computer Interface Intermediate Language (CIIL)
#750 Fault (FLT) Remote Inhibit (INH) and Relay Control
#908 One rack mount kit (5061-9677)

#909 One rack mount kit with handles (5061-9683)
#910 One service manual with extra operating manual

1-6 ACCESSORIES

10833A HP-IB cable, 1 m (3.3 ft)
10833B HP-IB cable, 2 m (6.6 ft)
10833C HP-IB cable, 4 m (13.2 ft)
10833D HP-IB cable, 0.5 m (1.6 ft)
10834A HP-IB connector extender
Slide mount kit (1494-0059)

1-6 DESCRIPTION

The HP 6621A-6624A, and 6627A Multiple Output Linear
Power Supplies feature a combination of programming
capabilities and linear power supply performance that make

Table 1-1. Output Combinations Available

Model Output 1 | Output 2 Output 3 Output 4
HP 6621A 80 W Low Voltage 80 W Low Voltage — —
HP 6622A 80 W High Voltage 80 W High Voltage — —
HP 6623A 40 W Low Voltage 80 W Low Voltage 40 W High Voltage —
HP 6624A 40 W Low Voltage 40 W Low Voltage 40 W High Voltage 40 W High Voltage
HP 6627A 40 W High Voltage 40 W High Voltage 40 W High Voltage 40 W High Voltage

1-1
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Appendix D
ERROR CODES AND MESSAGES

D-1 INTRODUCTION

This appendix describes the HP-IB error codes that can be
readback to the controller and the error messages that can
be displayed on the power supply’s front panel. A brief
explanation of each code and message is also given. The error
codes and/or messages fall into three categories: Power-on
Self Test Messages, responses to the ERR? query, and
responses to the TEST? query.

D-2 POWER-ON SELF TEST MESSAGES

The applicable message listed in Table D-1 is displayed on
the supply’s front panel if the corresponding function has
failed the power-on self test. No error code numbers can be
returned for these errors. If any of these error messages

appear, refer to the Troubleshooting section in the Service
Manual.

D-3 ERROR RESPONSES

Table D-2 describes the error codes and messages that can
be generated for various programming, calibration, and
hardware errors. The error codes can be read back over the
HP-IB in response to the ERR? query. The applicable error
message is displayed on the supply’s front panel when the
ERR key is pressed. Sending the ERR? or pressing the ERR
key clears the error.

D-4 TEST RESPONSES

Table D-3 describes the codes that can be read back over the
HP-IB in response to the TEST? query. The TEST? query
initiates a self test of the supply.

Table D-1. Power-On Self Test Error Messages

Message

Explanation

TIMER FAILED

8291 FAILED

CV DAC CH <ch>

CC DACCH <c¢h>

OV DAC CH <ch>

FUSE CH <ch>

HDW ERR CH <ch>

The timer on the HP-IB board failed.

HP-IB control chip on the HP-IB board failed.

The voltage DAC on the specified output board failed.
The current DAC on the specified output board failed.
The overvoltage DAC on the specified output board failed.
The return fuse on the specified output board is opened.

The specified output board is down (no output).




-

The appropriate ac input voltage is applied to each output
board where it is converted to a raw dc voltage which is
subsequently linearly regulated to become the dc output
voltage. The magnitude of the output and the mode of
operation are determined by the load and the data received
from the HP-IB computer or from the front panel.

Each power supply model contains one output board for each
output that it provides. Models 6624A and 6627A contain four
40 watt output boards; Model 6623A contains two 40 watt
output boards and one 80 watt output board; Models 6621A
and 6622A each contain two 80 watt output boards.

1-8 HP-iB Board

The HP-IB board provides the interface between the user and
the multiple outputs of the power supply. Each output board
is actually an output channel that can be individually selected
and controlled over the HP-IB or from the supply’s front
panel. Circuits on the HP-IB board interpret commands from
the HP-IB or from the front panel to control the selected
output.

The HP-IB board also processes measurement and status data
received from the output boards. This data may be read back
over the HP-IB and/or displayed on the supply’s front panel.

The power supply has no potentiometers. Each output is
individually calibrated over the HP-IB using calibration
commands (see Appendix A). Correction factors are
calculated by the power supply during calibration and are
stored in a non-volatile memory which is located on the
supply’s HP-IB board. The supply contains no batteries.

1-9 Output Boards

The output boards are linear dc power supplies. Each isolated
output has the L-shaped operating curve described in
paragraph 1-6 and Figure 1-1.

The ac input to each output board is rectified and applied
to a regulator circuit. Each output board employs series
regulation techniques. A regulator element is connected in
series with the load and operates in the linear region
(between saturation and cutoff) of the transistor characteristic
curve. Regulation is achieved by varying the conduction of
the series element in response to a change in line voltage
or circuit load.

The output board receives digital signals from the HP-IB
board and converts them to analog signals which program
the output voltage, current, and overvoltage values. The
output may be programmed remotely over the HP-IB using
commands (see Section V) or locally from the supply’s front
panel using the control keys (see Section VI).

The output board can be commanded to send measurement
and status data back over the HP-IB and/or front panel. The
data is sent back via the supply’s HP-IB board. HP-IB
readback capabilities include output voltage and current,
present and accumulated status, and all programmed
settings. The front panel LCD display can indicate the output
voltage and current, the supply’s HP-IB address, error
messages, and programmed values. Annunciators on the
front panel indicate the operating status of the selected
channel (output board).

MULTIPLE OUTPUT SYSTEM POWER SUPPLY
OUTPUT |
OUTPUT -
AC SOWER VI +
INPUT TRANS- (RS ~ B "BOARD @ vpC
FORMER NO. | ', -
¥ V=
VAC 1 —
— N /STAT
| ‘ ONTROLZSTRTUS ) 1ot 5
i ‘ CONTROL /STATUS P v+
. COMPUTER T - OUTPUT +
i - m = > BOARD VAC) “BorRD @ voe
i ! NO. 2 2 -
| ! ('
i |
CONTROL/STHTLEI oUTPUT 3
|
V+
OUTPUT » & +
VAC ) "BOARD < VDC *
NG. 3 N7 -
X LY
| |
FRONT L CONTROL/STATUS CONTROL/STATUS o jrput 4
PANEL. —
V+
vac | OUTPUT ¥ O +
BOARD Ve #
NC. 4 T -
Ly
b
i
CONTROL /STATUS |
|

* NOT USED IN ALL MODELS

Figure 1-2. HP 6621A 6624A, and 6627A Multiple Output System Power Supplies, Block Diagram
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Table C-1. Command Summary (continued)

Command

Description

OVCAL <ch>
* OVRST <ch>
* OVSET? <ch>

PON <on/off >

PON?

* RCL <reg>

ROM?

SRQ <setting>

SRQ?

*STO <reg>

STS? <ch>

TEST?

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

VHI <ch>
VLO <ch>

VMUX? <ch>, <input>

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 paragraph 5-21).

Queries the present overvoltage setting of the specified output channel (see paragraph
5-21). The response is a real 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 paragraph 5-32). 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 paragraph 5-32). The
response is either 1 (on) or 0 (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 5TO
command. RCL programs all output channels in sequential order (1, 2, 3, 4) to these
stored settings (see paragraph 5-23).

Queries the 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 in
paragraph 5-31.

Queries the present setting of the reasons for issuing an SRQ (see paragraph 5-31).
Response is 0, 1, 2, or 3 that corresponds with the SRQ < setting> described
previously.

Stores the present voltage and current settings for all output channels in the specified
register (1 to 10); see paragraph 5-23. These settings can be recalled when desired
(see RCL command).

Queries the present status of the specified output channel. The response (integer
0-255) represents the sum of the binary weights of the status register bits (see

paragraph 5-26).

Causes the power supply to perform a self test of its HP-IB interface. The response
is 0 if the test passes or an integer failure code (see paragraph 5-39).

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

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

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

Queries the measurement of the input (1 to 8) to the analog multiplexer on the
specified output board. See Service Manual.

* indicates that the command can be executed from the front panel.
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Tabile 1-2. Specifications {continued)

PERFORMANCE SPECIFICATIONS (continued)

Input Line Requirements:
Amplitude = +6%, ~13% of nominal line voltage
Frequency Range = 47-66 Hz
Maximum Power = 550 W
Note: At low line, the supply will operate with up to % { line resistance.

100 V 120 V 20V 240 V

Option Option Option Option

High Line Inrush Current (pk) 85 A 85 A 50 A 50 A
High Line Input Current (rms) 6.3 A 57 A 3.0A 3.0 A
Fuse Rating 8 A 8 A 4 A 4 A

HP-IB Interface Capabilities:
SH1, AH1, Té, L4, SR1, RL1, PP1, DC1, DTO, C0, E1

SUPPLEMENTAL CHARACTERISTICS

Outputs 40 W Low 40 W High 80 W Low B0 W High
Volitage . Voltage Voltage Voltage

Programming Resolution:

Voltage 6 mV 15 mV 6 mV 15 mV
+ Current 25 mA 10 mA 50 mA 20 mA
OVP 100 mV 250 mV 100 mV 250 mV

Readback Resolution:

Voltage 6 mV 15 mV 6 mV 15 mV
+ or — Current 2 mA 0.8 mA 4 mA 1.6 mA

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

Minimum 25V 56 V 25V 56 V
Nominal 24V 60 V 24V 60 V
Maximum 26V 64 V 26V 64 V

Current Sink Capability:

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 Section IV).

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).

Series and Paralle! Operation:

Two outputs can be operated directly in parallel or can be connected for straight series operation. Refer to Section
IV for more information.
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APPENDIX C
Command Summary

C-1 INTRODUCTION

Table C-1 provides an alphabetical listing and a brief
description of each command that can be sent to the HP
6621A-24A, and 6627A power supplies. All of the commands
can be executed remotely over the HP-IB. Many of the
commands can also be executed locally from the supply’s
front panel as indicated in the table.

Command headers are accepted in upper or in lower case
letters although only upper case letters are used in this
summary. The brackets < > indicate a number to be sent.

Note that <ch> must specify an output channel number
from 1 through 4 as applicable. Commas or spaces are
required between numbers. Spaces are optional between the
command header and the first number; no commas are
allowed between header and first number. Use semi-colons
between multiple commands sent in one statement.

Section V gives a complete description (including syntax) of
most of the commands listed. Calibration commands are
described in Appendix A. Two of the commands listed
(ROM? and VMUX?) are described in the Service Manual.

Tabie C-1. Command Summary

Command

Description

ASTS? <ch>

CLR

CMODE <on/off>
CMODE?

* DLY <ch>, <delay>

* DLY? <ch>

DSP <on/off >

DSP?

DSP " xxxxxxxxxxxx”’

Queries the accumulated status (ASTS) of the specified output channel. The response
(integer 0-255) represents the sum of the binary weights of the ASTS register bits
(see paragraph 5-27). The ASTS register is automatically set to the present status
after being queried.

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 paragraph
5-24).

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).

Queries if the calibration mode is on or off. Response is either a 1 (on) or 0 (off),
(see paragraph 5-40).

Sets the reprogramming delay for the specified output channel. 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, OVRST, or OCRST command is sent (see
paragraph 5-33).

Queries the present reprogramming delay of the specified output channel (see
paragraph 5-33). The response can be a real number from 0.000 to 32 seconds (e.g.,
.450 seconds).

Turns the power supply’s front panel display either on or off (see paragraph 5-34).
On/off equals 1 to turn the display on or a 0 to turn it off.

Queries the present status of the display (see paragraph 5-34). Response is either
a1 (on) or a 0 (off).

Puts the quoted string on the power supply’s front panel display (see paragraph
5-35). Only numerals, upper case letters, and spaces are allowed (12 characters max)
in the quoted string.

*indicates that the command can be executed from the front panel.

C-1
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1-8

CV Operation with Capacitive Load, Stability Graph for all Outputs
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In the example that follows, outputs 1 and 2 (both 40 W or B0 W Low V channels) will be operating in parallel with output
1in CV mode and output 2 in CC mode at output voltages above 2.5 V. Each is programmed to one half of the desired current
limit point. Above 2.5 V, the voltage for output 2 is always programmed higher than that of output 1 to ensure that output
2 operates in the CC mode. Note that any current from output 2 that is not required by the load flows into the downprogrammer
of output 1 and is reflected in the current readback of output 1. The total current supplied to the load can be read back by
adding the results of reading back the currents of outputs 1and 2. At 2.5V and below, the outputs are set to the same voltage
and the operating modes depend upon the load.

10 ASSIGN @Ps to 705

20 INPUT ““ENTER OPERATING VOLTAGE", V1
30 INPUT “ENTER TOTAL CURRENT LIMIT"',Ilim
40 C=1lim/2

50 IF V1>7 THEN V2=20.2

60 IF Vl<=7 THEN V2=7.07

70 IF Vl< =25 THEN V2=Vl

80 OUTPUT @Ps;”'CLR;ISET1,"";C;*;VSET1,""; V1
90 OUTPUT @Ps; '1SET2,'";C;"'VSET2,”";V2

100 WAIT 1

110 OQUTPUT @Ps;'VOUT?1”

120 ENTER @Ps;Vout

130 QUTPUT @Ps;'IOUT?1"”

140 ENTER @Ps;loutl

150 QUTPUT @Ps; '10UT?2”

160 ENTER @Ps;lout2

170 PRINT ““OUTPUT VOLTAGE IS "";Vout

180 PRINT “TOTAL OUTPUT CURRENT IS “’;Ioutl +Iout2

190 END

LINE 10: Assigns the I/O pathname to the power supply.
LINE 20,30: Enter the operating voltage and current limit point.
LINE-40: Sets C equal to one half of the current limit point.

LINE 50-70: Determines the voltage setting for output 2. It is 20.2 V when the operating voltage is greater than 7V, 7.07 V
when the operating voltage is between 7 V and 2.5 V, and the same as the operating voltage below 25V.

LINE 80: Clears the supply, sets the current of output 1 to one half of the current limit point, and sets the voltage of
output 1 to the operating voltage.
LINE 90: Sets the current of output 2 to one half of the current limit point and sets the voltage of output 2 to the value

determined by the operating voltage.
LINE 100: Waits 1 second before reading back output voltage and current.
LINE 110-160: Reads the output voltage of output 1 and the output current of outputs 1 and 2.
LINE 170: Prints the output voltage of the parallel outputs on the screen.

LINE 180: Prints the total output current of the parallel outputs on the screen. Note that this is the sum of the output
currents of outputs 1 and 2.

B-14 PROGRAMMING OUTPUTS CONNECTED IN SERIES

To program outputs connected in series, you must first determine the maximum voltage and current that you would like
to have available to your load. These values are the desired voltage limit and current limit points. Next, program the current
of both outputs to this desired current limit point. The voltage of each output can then be programmed so that the sum of
the voltages equals the desired voltage limit point. An easy way to do this is to set each output to one half of the desired
limit point. Refer to Section IV for more information on series operation. Figures 4-13 and 4-14 are examples of series
configurations which apply to both the CV and CC operating modes. Note the sense lead connections shown in Figure 4-14.

B-7
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130 OUTPUT 2 USING “‘# K"’ ;CHR$(255)&CHRS$(75)
140 IF Err THEN
150 PRINT ‘‘POWER SUPPLY PROGRAMMING ERROR:"”

160 END IF

170 SELECT Err

180 CASE 0

190 PRINT ‘'NO ERROR OCCURRED"”

200 SUBEXIT
210 CASE 1

220 PRINT “'INVALID CHARACTER"”

230 CASE 2

240 PRINT “INVALID NUMBER"

250 CASE 3

260 PRINT ““INVALID STRING”

270 CASE 4

280 PRINT ““SYNTAX ERROR”

290 CASE 5

300 PRINT ““NUMBER OUT OF RANGE”

310 CASE 6

320 PRINT *‘DATA REQUESTED WITHOUT QUERY"”

330 CASE 7

340 PRINT ““STRING EXCEEDS DISPLAY LENGTH"

350 CASE 8

360 PRINT ‘"NUMBER TOO LARGE FOR INPUT BUFFER”

370 CASE 28

380 PRINT “/INVALID CHARACTERS IN STRING"”

390 CASE ELSE

400 PRINT “UNRECOGNIZED ERROR NUMBER"’; Err
410 END SELECT

420 PRINT “'RE-ENTER STATEMENT AND TRY AGAIN"

430 SUBEND

LINE 10:
LINE 20:
LINE 30:
LINE 40:
LINE 80:
LINE 90:
LINE 100:
LINE 110,120:
LINE 130:
LINE 140,150:
LINE 170-420:

Assigns the I/O path name to the power supply.

Declare a common block for the I/O path name.

Define interrupt on softkey depression and branch to error routine.
Idie on softkey definition.

Define subprogram Err__trap

Disable interrupt capability while processing.

Bring in the common block for the I/O pathname.

Enter error code from power supply.

Clears computer screen.

If an error occurred, print message.

Print message based on error code. Prompt user to try again. If no error occurred, print message saying no
error occurred.

B-10 Stored Operating States

Your power supply has registers that can store up to 10 operating states. These states can be recalled in arbitrary order. Storing
a state involves taking a ‘‘snapshot’’ of the voltage and current settings that are in effect when the command is received.

The following example uses stored operating states to set up an output. Using this method of setting up outputs saves processing
time and facilitates repeating the same commands. '

10 ASSIGN @Ps TO 705
20 OUTPUT @Ps;’OUT1,0;0UT2,0”

30!

40 OUTPUT @Ps;"'VSET1, 1;1SET1,.1;VSET2,5;ISET2,.1,5TO1”
50 OUTPUT @Ps; "VSET1,2;ISET1,.2;VSET2,4;1SET2,.2;STO2""
60 OUTPUT @Ps; "VSET1,3;1SET1,.3;VSET2,3;ISET2,.3;STO3"”
70 OUTPUT @Ps; 'VSET1,4;1SET1, .4;VSET2,2;I1SET2,.4;,STO4"
80 OUTPUT @Ps; "VSET1,5;1SET1,.5;,VSET2,1;ISET2, .5;5TO5""

B-5




Section Il
INSTALLATION

2-1 INTRODUCTION

This section contains instructions for checking and mounting
your power supply, connecting your supply to ac power,
converting it from one line voltage to another, and connecting
the HP-IB cable.

2-2 INITIAL INSPECTION

Your instrument was thoroughly inspected and tested before
it left the factory. As soon as you receive it, remove the power
supply from its packing case and check to make sure it has
not been damaged in shipment. Check that there are no
broken connectors or keys, and that the cabinet and panel
surfaces are free from dents and scratches. Check the rear
panel terminal blocks and front panel display for any cracks.
If damage is found, you should file a claim with the carrier
immediately and notify the Hewlett-Packard Sales and
Service office nearest you.

Section III of this manual includes an electrical turn-on check-
out procedure which, when carried out successfully, will give
you a high level of confidence that the power supply is
operating in accordance with its specifications. Detailed
electrical checks complete with verification procedures are
included in the Service Manual.

Keep the original packing materials for the carrier’s
inspection if there was damage, or in case any equipment
has to be returned to Hewlett-Packard. Warranty information
is printed on the inside cover of this manual. Remember to

send a detailed description of the failure and symptoms when
returning the power supply for service. Your Hewlett-
Packard Sales and Service office will furnish the address of
the nearest service office to which the instrument can be
shipped.

2-3 LOCATION AND COOLING

Your power supply can operate without loss of performance
within the temperature range of 0 to 55° C (measured at the
fan intake). The fan, located at the rear of the unit, cools the
supply by drawing air in through the openings on the rear
panel and exhausting it through openings on the sides. Using
Hewlett-Packard rack mount kits will not impede the flow
of air.

Because the power supply is fan cooled, it must be installed
in a location that allows sufficient space at the rear and the
sides for adequate circulation of air. Either side may be
restricted to have as little as 1 inch (25 mm) space.

497 . Bmm
19.8"

Note: Outputs 3 and 4 are not used in all modaels.

120mm —
s.laq g
| S— N
oUTPUT OUTPUT Niz2.7
OUTPUT 2 PND 3 3 ! 2.7mm
~OV +0V ~5 —V #V 45 REFR
I 18.75
S18. 2mm
! 284"
OUTPUT 1 AND 4 El T
25 sV V-3 oV -0V 132.6mm
nm mlKi
— L —L | sm— L— _L_
TERMINAL STRIP DETAIL SIDE ToP

Figure 2-1.

2-1

Outline Diagram
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B-6 PROGRAMMING POWER SUPPLY REGISTERS
B-7 Present Status

The power supply makes available several forms of status information. Section 5 discusses the different registers and their
functions. The present status register contains continuously updated information. The following example shows how to query
bit position 0 of output 1's status register to see if output 1is in CV mode. In this example, the program references the function
as a variable in a conditional execution statement. Note that instead of printing a message, line 30 could be used to branch
to another part of the program in the event that the supply is in CV mode.

10 ASSIGN @Ps TO 705
20 COM /Ps! @Ps

30 IF FNCv_mode THEN
40 PRINT “OUTPUT1 IS IN CV MODE"”’
50 END IF

60 END

— 70!

80 !

90 DEF FNCv__mode

100 COM /Ps/ @Ps

110 OUTPUT @Ps;’’STS?1”’
120 ENTER @Ps;Sts

130 RETURN BIT(Sts,0)

140 FNEND

|

L]
FR——Y

Line 10: Assigns the 1/O path name to the power supply.

Line 20: Declare a common block for the I/O path name. The COM statement must be used for the @Ps variable to
preserve its value in the function subprogram.

Line 30,40,50: If FNCv_mode is true, print the message.

f

.

Line 90: Defines the Cv__mode function.
Line 100: Brings in the common block for the I/O pathname.
Line 110,120: Reads the present status of output 1 into the vanable Sts.
Line 130: Returns the value of bit position 0 of Sts.
-
B-8 Service Request and Serial Poll
L

The fault and mask registers, when used in conjunction with the service request and serial poll functions, allow you to select
which conditions can cause computer interrupts. The fault and mask registers can also be used independently of the serial
poll or service request if so desired. The following example shows how to enable an interrupt to the computer in the case
T of an overvoltage condition. After the interrupt has occurred, this example includes an interrupt routine that conducts a serial

poll to determine on which output the overvoltage occurred. Note that this example assumes that terminal block external
OV trip lines are not wired together.

10 ASSIGN @Ps TO 705
20 COM /Ps/ @Ps
- 30 OUTPUT @Ps;””CLR;UNMASK1,8;UNMASK2,8;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 Lbl
. 90 END
100 !
110!
120 SUB Err__trap

B-3
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LINE VOLTAGE INDICRTOR
(SHOWN IN 120V POSITION)

174 X 1

174 FUSE

SMM X 28MM FUSEngjjjﬁj

OR

DOOR OPEN

VOLTAGE SELECTOR CARD

Figure 2-3. Line Moduie Detail

2-6 POWER CORD

The power supply is shipped from the factory with a power
cord that has a plug appropriate for your location. Figure
2-4 shows the standard configuration of plugs used by
Hewlett-Packard. Below each drawing is the HP part number
for the replacement power cord equipped with a plug of that
configuration. If a different power cord is required, contact
the nearest Hewlett-Packard Sales and Service office.

For your protection, the National Electrical Manufacturer’s
Association (NEMA) recommends that the instrument panel
and cabinet be grounded. This power supply is equipped
with a three-conductor power cord; the third conductor being
the ground. The power supply is grounded only when the
power cord is plugged into an appropriate receptacle. Do not
operate this power supply without adequate cabinet ground
connection.

YON X U

L - -
B12@-1348 8120-1351 1251-3438
STANDARE PLUG ONLY

.

IS4

8128-136S B8120-1683 B8128-2104
Figure 2-4. Power Cord Plug Configurations

23

WARNING

SHOCK HAZARD

Connect the power cord to a grounded receptacle
before you connect any external floating voltages
to the supply.

The offset pin on the standard three-prong power cord
connector is the ground connection. If a two contact
receptacle is encountered, it must be replaced with a properly
grounded three-contact receptacle in accordance with the
National Electrical Code, local codes and ordinances. The
work should be done by a qualified electrician.

2-7 LINE VOLTAGE CONVERSION

You can change the supply to accept 100 V, 120V, 220 V
and 240 V ac input by adjusting the voltage selector card
located inside of the line module (see Figure 2-3). After you
have changed the line voltage, refer to Table 2-2 and check
that the fuse inside the line module is the correct fuse for
that line voltage. The procedure is as follows:

1. Turn off power and remove the power cord from the ac
input socket on the back of the power supply.

2. To open the line module push against the tab on the
line module in the direction of the ac input socket.

3. Remove the voltage selector card from its receptacle. This
card is about one inch square and has a red notch in each
of its four edges.
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Appendix B
PROGRAMMING WITH A SERIES 200/300 COMPUTER

B-1 INTRODUCTION

The purpose of this appendix is to serve as an introduction to programming your power supply with an HP Series 200/300
computer using the HP extended BASIC language. Examples are included that employ some of the most frequently used
functions. These examples have been written so that they will run on any one of the five HP 6621A-6624A, and 6627 A model
power supplies. The values used in the examples (5 V and 1 A for instance), are within the operating locus of all outputs
on all models. The examples program only channels one and two because all five models contain at least two channels (outputs).

You must be familiar with the BASIC language to understand the examples. If you do not recognize a programming statement,
look up the keyword in the BASIC Language Reference document that was supplied with your computer, and look up the
device command in Section V of this manual. Questions about program structure and selection are discussed in the BASIC
Programming Techniques manual.

B-2 1/0 PATH NAMES

Throughout this appendix, /O path names are used in place of interface and device select codes. In a large program, I/O
path names simplify changing the address of an instrument if necessary. Reading and writing the program is easier as well.
The /O path name can be carried in a common block and changed by a single assign statement.

In the programming examples in this appendix, the I/O path name @Ps is used for the power supply. The ASSIGN statement
that defines the I/O path must preceed any statements that use the 1/O path name. Therefore, instead of using the statement
OUTPUT 705;”’VSET1,5” in the following programs, the equivalent OUTPUT @Ps;”'VSET1,5” statement is used. The examples
assume that the power supply is at address 5 and the HP-IB interface in the computer is select 7 (factory default).

B-3 VOLTAGE AND CURRENT PROGRAMMING

The power supply normally functions in one of two modes, either constant voltage with current limit or constant current
with voltage limit. The operating mode is determined by a combination of voltage and current settings and load resistance.
For example, with a 10 @ load connected to output 1, the following program will put output 1 in constant voltage mode at
5 volts out with a 1 amp current limit. In this case the output current would be 0.5 A.

10 ASSIGN @Ps TO 705
20 OUTPUT @Ps;’'VSET1,5;ISET1,1”
30 END

Line 10: Assigns the /O pathname to the power supply.
Line 20: Sets output voltage and current. Note the use of the semicolon to separate multiple device commands.

If 2 4 Q load were used instead of a 10 Q load, output 1 would have been operating in constant current mode at 1 amp out
with a voltage limit of 5 volts. In this case the output voltage would be 4 V.

B-4 VOLTAGE AND CURRENT PROGRAMMING WITH VARIABLES

You can use variables in a program to represent data values in the device commands. This is useful in applications that require
changing the voltage and current values to different predetermined settings. The following program uses a variable in a FOR
NEXT loop to ramp up output voltage in 0.1 volt steps from 0 to 5 volts.

10 ASSIGN @Ps TO 705

20 OUTPUT @Ps;” CLR;ISET1,1”
30 FOR Voltage=0 TO 5 STEP 0.1
40 OUTPUT @Ps;""VSET1,”";Voltage
50 WAIT 0.2

60 NEXT Voltage

70 END

B-1
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Table 3-1. Controls and Indicators (continued)

Number

Controls/indicators

Description

Paragraph

6 (cont.)

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

STO - Used in conjunction with the numeric entry keys

to 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 keys
to recall the settings from the specified internal register (1 to
10). All outputs are set to the recalled values.

5-37, 6-16

5-23, 6-17

5-23, 6-17

Output Control Keys
(TRese 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 (») or reverse () sequence.

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

ISET - Displays the 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.

3-6 — 39
6-3 — 6-13

3-7, 3-8,
3-9, 5-17,
5-19, 6-5
3-11, 5-18
5-19, 6-6

5-20, 6-7

3-8, 5-21
6-8

3.8, 5-21
69

39, 5-22,
6-10

39, 5-22
6-11

6-4

3-3
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640 COM /Instr/ @Ps,@Vm

650  WAIT .02

660 TRIGGER @Vm

670 ENTER @Vm;Reading

680 RETURN Reading

690 FNEND

700 !

710 DEF FNPs__err

720 COM /Instr/ @Ps,@Vm

730 OUTPUT @Ps; 'ERR?”

740 ENTER @Ps;Ermr

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

760 RETURN Emr

770  FNEND

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

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

LINE 50: Establishes a COM block for the instruments on the HP-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 labelled 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.

LINE 370,380: Prompts the user to make current calibration connections and waits for CONTINUE key to be pressed.

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

LINE 410: Sets the variable Ihi to the output current as measured by the voltmeter across the shunt resistor. Note that Thi
is-in amps since the voltmeter returns volts and Shunt_ resistor is in ohms. ‘

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

LINE 440: Sets the variable Ilo 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: Loops to 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: Brings in 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.
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After all segments are displayed, the supply’s HP-IB address
will appear for approximately 2 seconds as shown in Figure
3-3. As shipped from the factory, the power supply’s address
is set to 5. You must know this address before you can
remotely program your supply (see paragraph 3-12).

HDDORESS o

YV YV Y Y Y Y YYTVYVYY

Cv CC UNR OCP ERR RMT ADDR SRQ
ENBLD

1 2 3 4
—— OUTPUT —

Figure 3-3. Typical Address Display During Power-On
Self Test

When self test is successfully completed, the output voltage
and current readings (both approximately 0) for output 1 will
appear in the display as shown in Figure 3-4. Note that the
CV annunciator will also indicate that the output is in the
constant voltage mode.

%1% DA

Cv CC UNR OCP ERR RMT ADDR SRQ
ENBLD

4

1 2 3 4
— OUTPUT —

Figure 3-4. Typical Display at Power-On

3-5 Self-Test Errors

If the supply fails the power-on self-test, all power supply
outputs will remain disabled (off) and the display will indicate
the type of failure and the output channel on which it
occurred. Figure 3-5 shows that self-test detected an error
in output channe] 3. Error messages that could appear on
the display if self-test fails are listed below. Self-test error
messages are explained in Appendix D and troubleshooting
procedures are given in the Service Manual for the HP
6621A-6624A, and 6627A Power Supplies. You may also call
your HP Sales office for help.

Power-On Seif Test Error Messages

HDW ERR CH "N”’
8291 FAILED
TIMER FAILED

CV DAC CH ““N”
CC DACCH "N~
OV DAC CH “N”’
FUSE CH “N”

Note: "N’ specifies the failed output channel number: 1,2,3,
or 4 as applicable.

3-5

HOWN ERR CH 3

VYV VvV VY Yy VYYYYVY

Cv  CC UNR OCP ERR RMT RODR SRC
ENBLD

1 2 3 4
— OUTPUT —

Figure 3-5. Sample Self-Test Failure Display

3-6 CHECKING OUT YOUR SUPPLY USING
LOCAL CONTROL

The following procedures use the display and keys on the
front panel to check each of your power supply’s outputs.
No test equipment, other than a jumper wire (14 AWG), is
required to perform these tests. The tests must be repeated
for each output of your particular supply. The checkout
consists of voltage, overvoltage, and current tests. It is
assumed that power has already been turned on, the supply
has passed the power-on self-test, loads are not connected
to any of the supply’s outputs, and sense clips are connected
between the sense terminals and the output terminals.

NOTE

The following procedures are identical for all
models and for all outputs. Use the OUTPUT
SELECT key to select an output to be tested. If
an output fails any of the tests, refer to the
troubleshooting section in the Service Manual

3-7 Voltage Test

1. Set the voltage of the selected output to 10 V by

pressing:
@

2. Check that the display reads approximately 10 V
and 0 A and the CV annunciator is on indicating that
the supply is in the constant voltage mode of
operation.

3-8 Overvoitage Test
1. Program the overvoltage protection (OVF) to 19 V
by pressing:

ov

SET

(9] ENTER

2. Set the voltage to 16 V by pressing:

(&)

3. Check that the display reads approximately 16 V
and 0 A.

4. Set the voltage to 20 V by pressing:

[

ENTER

ENTER
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1. CMODE < param > - This command turns the calibration
mode either on or off. The parameter must be eithera 1l
or a0. CMODE1 is used in the beginning of the calibration
procedure to turn calibration mode on. CMODE must be
on to use any of the calibration statements. CMODEQO 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 is in calibration mode. A 1 indicates calibration
mode is on; a 0 indicates calibration mode is off. Continue
to the next command.

2. 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.

3. 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 <Vio> put out by
the power supply. Continue to the next command.

4" VDATA <channel>, <Vlo>,<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. <Vlo> is the voltage in volts that was
measured after the VLO command was sent. <Vhi> is
the 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.

ot

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 a four terminal 0.1 Q current shunt
resistor (0.05%, 10 A) between the +V and —V output

A-3

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 <Thi> put
out by the supply. Continue to the next command.

7 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
<Tlo> put out by the supply. Continue to the next
command.

8. IDATA <channel>, <Do>, <Ihi> - This command is
used to send the actual current vatues 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> is the current in amps that was put
out by the supply after the ILO command was sent.
<Thi> is the current in amps that was put out by the
supply after the THI command was sent. The power
supply uses these values to calculate the current and
current readback correction constants of the specified
output.

Repeat commands two through eight for any other outputs
that must be calibrated on your power supply. After you have
completed calibration of all outputs, turn the calibration mode
off by sending the CMODEO command (see step 1) to the
power supply. The correction constants are stored in memory
at this time.

A-4 CALIBRATION PROGRAM

The following calibration program can be used as is, provided
you have an HP Series 200 computer with the BASIC
programming language and an HP 3456A voltmeter. The
calibration program is written with the assumption that your
power supply is at address 705 and the voltmeter is at address
722. The program will ask you which output is to be
calibrated and will prompt you to make the voltage and
current calibration connections shown in Figure A-1.




-

A typical address display is shown in Figure 3-6:

>

CV  CC UNR OCP ERR RMT ADDR SRQ
ENBLD

ADDRESS

1 2 3 4

Figure 3-6. Typical Address Display

The displayed response is the power supply’s HP-IB address.
When sending a remote command, you append this address
to the computer’'s HP-IB interface select code (normally 7).
For example, if the select code is 7 and the power supply’s
HP-IB address is 5, the combination is 705.

3-13 Changing the HP-IB Address
NOTE

All examples in this discussion assume an HP-
IB address of 5. It is recommended that you
" retain this address to simplify programming.

Every device on the HP-IB must have an address. The
supply’s address is factory set to decimal 5. Any address from
0 through 30 is a valid address. If you need to change the
HP 662xA Supply’s address press:

You can now enter a new address. For example, press:

You have now changed the address from 5 to 14. If you want
to change the address back to 5, repeat the above procedure
but use 5 instead of 14 in the last step. Note that the address
is stored in the power supply’s non-volatile memory and
therefore will be retained through interruption of the ac line
power.

ENTER

3-14 Sending a Remote Command

To send the power supply a remote command, combine your
computer’s output statement with the HP-IB interface select
code, the HP-IB device address, and finally, the power
supply command. For example, to set the output voltage of
output channel 1 to 2 volts, send:

HP 662xA Command Header

\:utput Voltage Value

OUTPUT 705;"'VSET 1,27

A

HP BASIC Statement

HP-IB Interface
Select Code

f Output Channel No. 1

HP-IB Device Address

3-7

3-15 Getting Data from the Supply

The supply is capable of measuring the values of its output
parameters in response to queries. In this example, the query
asks the supply to measure the output voltage at output 1.

Measure Output Voltage Query

OUTPUT 705;'VOUT? 1”

Output Channe! No. 1

When you send a query from remote, the supply does not
display the response as it did when you executed the
command from the front panel. Instead, it holds the response
in an output buffer. The output buffer is a register that holds
information until it is read by the computer or is replaced
with new information.

NOTE

On an HP Series 200 Computer, the A variable
must be declared before you do the following
steps. Refer to your computer’s operating
manual for more information.

Use your computer’s enter statement to get the response
from the output buffer. For example, execute:

ENTER 705; A
Followed by:

DISP A

The ENTER statement enters whatever is in the supply’s
output buffer into the computer’s A variable. The DISP
statement displays the A variable’s contents on the
computer’s display.

3-16 Often Used Commands

The command set contains over forty commands that allow
you to program the power supply in a variety of applications.
Within this command set, however, is a small subset of
commands that are all you need for most applications. These
commands are: VSET, ISET, VOUT?, IOUT?, OUT, OVSET,
and OCP.

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
Section V.

3-17 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.
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ﬁ i INTRODUCTION

_his appendix discusses the software calibration procedures
for the power supply. These supplies should be calibrated
annually or whenever certain repairs are made (see Service
Manual).

Because there are no internal or external hardware
adjustments, your power supply can be calibrated without
removing the covers or removing it from the cabinet if it is
rack mounted. Calibration is performed by measuring actual
output values and sending them to the supply over the HP-
IB. The power supply uses these values to calculate output,
readback, and overvoltage correction constants. These
correction constants are stored in a non-volatile memory on
the HP-IB interface board of the supply. Thereafter, when
a command such as *“VSET1,5”" is sent to set the voltage on
output 1, the power supply uses the correction constants to
accurately program the output.

Correction constants for offset and full scale voltage and
current values are stored for one output channel at a time.
A separate calibration command calculates and stores
correction constants for the internal overvoltage circuit. This
appendix lists the equipment that you need, shows the test
setup to perform the calibration, gives a general calibration
procedure that explains all of the calibration commands, and
gives a sample program you can use if you have a HP 3456A
voltmeter and a HP Series 200/300 computer with B;;‘SIC.

Security against accidental calibration is available. A jumper
inside the unit may be moved to disable all calibration
commands. Access to this jumper requires opening the unit
(see the Service Manual).

Tables A-1 and A-2 give the data ranges for all of the power
supply calibration commands. Refer to Figure 5-2 for the
syntax structure of the calibration commands. You can either
execute the calibration commands directly from the keyboard,
or you can use them in a program to reduce the time involved
in calibrating each output.

NOTE

The memory used to store correction constants
will accept and store data about 10,000 times,
which is more than sufficient for normal
calibrations over the life of the instrument.
However, do not put the unit in a calibration
loop that repeated]y turns the calibration mode
on and off.

Appendix A
CALIBRATION PROCEDURES

A-2 TEST EQUIPMENT AND SETUP
REQUIRED

The following test equipment is required for calibration:

1. A computer connected to the HP-IB connector on the back
of the power supply.

2 A voltmeter accurate to 0.003% of reading.

3. A precision 0.1 @, +0.05%, 10 amp shunt resistor (4
terminal).

Figure A-1 shows the setup required for calibrating both

voltage and current. Observe polarity when connecting the

voltmeter. Note that for voltage calibration, the voltmeter

leads are connected to the +S and ~ S terminals and NOT

the +V and -V terminals. Note that for both + and -

current calibration the voltmeter leads are connected to the

shunt resistor’s sense terminals.

OUTPUT TERMINAL BLOCK

45 eV =V -5 _eQv OV
lo

VOLTAGE CRLIBRATION

OUTPUT TERMINAL BLOOK

VOLTMETER

SHUNT RESISTOR

+ CURRENT CRUIBRATION

Figure A-1. Calibration Setup
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The selected output’s overcurrent protection feature can be
turned on and off from the front panel. The OCP key toggles
the selected output’s overcurrent protection circuit on and
off. When it is on (enabled), the OCP ENBLD annunciator
will be on.

6-11 Resetting Overcurrent Protection

The condition that activated the OCP circuit must first be
cleared and then the output can be returned to its previous
state by pressing the OCRST key.

6-12 Displaying the Contents of the Fault
Register

Each output channel has a fault register which can be used
in conjunction with the status and mask registers to report
a fault condition. A detailed description of these registers
is given in Section V. The main points of this description are
repeated below for continuity in explaining how to use the
front panel UNMASK and FAULT keys.

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 1. Each output channel has its status, mask, and fault
registers arranged as shown in Table 6-1.

Table 6-1. Bit Arrangement of the Status, Mask,
and Fault Registers

BitPoston | 7 | 6 | 5 | 4 | 3 |2 | 1|0
Bit Weight | 128 | 6 | 32 | 16 | 8 | 4 | 2 |1
Condition CP | OC |UNR| OT | OV |—-CC | +CC| OV

Note that bits can be set in an output’s fault register only
when there is a change in either the status register or the
mask register. Therefore, if a bit is set in the mask register
(unmasked) while the corresponding condition is true in the
status register, the associated bit will also be set in the fault
register.

The UNMASK key is used to send a decimal number that
is the sum of the weights of the bits to be set. The decimal
number 0 will clear all bits in the mask register so that status

register bits cannot set any of the corresponding fault register
bits.

The following example uses the number 9 (8 + 1) to set the
OV bit (8) and the CV bit (1) in the mask register of the
selected output.

o

This example allows only an OV and/or CV condition to
appear as faults; i.e., set the corresponding bits in the fault
register. Note that the mask register does not affect the status

ENTER

register; it simply determines which bits in the status register
can set bits in the fault register.

When you press the FAULT key, the contents of the fault
register are displayed. For example, the display 9 indicates
that the OV and CV bits in the fault register are set. The fault
register is cleared immediately after it is read by pressing
FAULT.

6-13 Setting the Reprogramming Delay

A power supply’s output may switch modes momentarily
after a new output value is programmed or the output is reset
from zero. To prevent these momentary conditions from
appearing as faults, each output has a reprogramming delay
parameter. The delay parameter specifies a time period in
which the CV, +CC, —CC, and UNR bits in the present
status register are masked from the fault register and from
the overcurrent protection (OCP) circuit after certain
commands are sent. Refer to paragraph 5-33 for additional
details about the reprogramming delay parameter.

The delay time is initiated following a VSET, ISET, OVRST,
OCRST, OUT on/off, or RCL command that is sent from the

front panel (or from a remote controller).

The delay time is settable from 0 to 32 seconds in .004 s
(4 ms) intervals. The default (or power on value) is 20 ms.

For example, set the delay time of the selected output to 345
mS by pressing: )

Yy O B B O

6-14 LOCAL CONTROL OF SYSTEM
FUNCTIONS

The System Function keys consist of the ADDR, ERR, STO,
and RCL keys as shown in Figure 6-1. These keys are
independent of the output selected and are used in setting
the supply’s HP-IB address, displaying error messages, and
storing/recalling voltage and current settings for all of the
supply’s output channnels.

6-15 Setting the Supply’s HP-IB Address

As described in paragraph 3-12, before you can operate the
supply remotely, you must know its HP-IB address. You can
find this out locally from the front panel by pressing:

The supply’s present address will appear in the display.
Address 5 is the factory set address.

If you want to leave the address set at 5, you can return to
the metering mode by pressing the METER key or you can

press another function key.

If you want to change the address, you can enter a new value.
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4-6 CONNECTING THE LOAD

Each terminal block cover on the rear panel is secured by
a locking tab which snaps into a slot at the left of the terminal
block. To remove, insert a screwdriver into this rectangular
slot and move the locking tab to the left. When the locking
tab releases, gently pull the terminal block cover away from
the terminal block. To reinstall the cover, align it over the
terminal block and gently press it into position until the
locking tab engages.

WARNING

SHOCK HAZARD

Turn off ac power before making rear panel
connections. All wires and straps must be
properly connected with terminal block screws
securely tightened. Replace terminal block covers
before reapplying power.

Each rear terminal block has six M3.5 x 0.6 x 6 mm screws
for attaching wires (see Figure 2-2). Load connections to the
supply are made at the +V and -V terminals on each terminal
block. Do not connect unterminated wires to the load

terminals. Wires used for load connections must be properly
terminated with termination connectors securely attached.
Remember to replace the impact resistant plastic covers (HP
PIN 06624-20007) over the terminal blocks after making
connections.

4-7 Wire Size Selection

WARNING

FIRE HAZARD

Select a wire size large enough to carry short-
circuit current without overheating. Two factors
must be considered when selecting wire size for
Joad connections: conductor temperature and
voltage drop. To satisfy safety requirements, load
wires must be heavy enough not to overheat
while carrying the short-circuit output current of
the unit. Table 4-1 lists the current-carrying
capacity (ampacity) for various sizes of stranded
wire.

Note that the minimum wire size required to prevent
overheating may not be large enough to prevent OV trip and

Table 4-1. Stranded Copper Wire Ampacity and Maximum Wire Lengths to Limit Load Lead Voltage Drop
Ampacity Per Wire (Amps) Max Length to Limit Voltage
Wire Size 2 Wire Bundled 4 Wire Bundled Resistivity Drop to 1V Per Lead
5A 10 A 20 A
. (AWG) (Q/ft) {feet)
20 7.8 6.9 0.0102 20 10 5
18 14.5 12.8 0.0064 30 15 7.5
16 18.2 16.1 0.0040 50 25 12.5
14 29.3 259 0.0025 — 40 20
12 37.6 33.2 0.0016 — — 30
(Cross Section (Q/m) {meters)
Area in mm?)
0.5 7.8 6.9 0.0401 5 2.4 1.2
0.75 9.4 8.3 0.0267 7.4 3.8 1.8
1 12.7 11.2 0.0200 10 5 2.6
1.5 15.0 13.3 0.0137 14.6 7.2 3.6
2.5 23.5 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 Section 4-7 for information on wire gauge considerations with capacitve loads.
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Section VI
LOCAL OPERATION

6-1 INTRODUCTION

Section I introduced you to the supply’s front panel controls
and indicators to help you turn on the supply and perform
the checkout procedures that were given in that section. The
following paragraphs describe how to use all of the front
panel controls and indicators. Most of the remote operations
described in Section V can also be performed locally from
the supply’s front panel.

6-2 LOCAL MODE

In order to use the front panel keys to control the supply,
the local mode must be in effect. The local mode is in effect
immediately after power is applied. Table 5-3 lists the initial
settings for all of the power supply’s functions when power
is initially applied. When the Jocal mode is in effect (RMT
annunciator off), the Output Function, System Function, and
Numeric Entry keys on the front panel (see Figure 6-1) can
be used to operate the power supply.

In the remote mode (front panel RMT annunciator on), the
front panel keys will have no effect on any of the supply’s
outputs and only the computer can control the supply. You
can, however, still use the front pane! display to view the

output voltage and current readings or the present settings
for the selected output channel while the supply is in the
remote mode.

You can return the supply to the local mode from the remote
mode by pressing the LCL key provided that the local lockout
command has not been received from the HP-IB controller.
Pressing the LCL key will also turn the supply’s display back
on if it was turned off with a DSP command during remote
operation (see paragraph 5-34). A change between the local
and remote modes will not result in a change in the power
supply’s outputs.

6-3 LOCAL CONTROL OF OUTPUT
FUNCTIONS

The Output Function keys (see Figure 6-1) allow you to
control the selected output. Figure 6-1 shows the annunciator
arrow over OUTPUT 2 indicating that output channel 2 is
selected. Pressing the OUTPUT SELECT key selects the
output channels in forward (™) or reverse (<€) sequence.
Note that Figure 6-1 illustrates the front panel for the HP
6624A supply which has four output annunciators. The HP
6627A front panel also has four annunicators. The front
panels for HP Models 66214, 6622A, and 6623A are identical
to Figure 6-1 except they have fewer output annunicators.

FUNCTION
\ SETTING OUTPUT FUNCTION KEYS
| ouTPUT cAn 2/ LOCAL MODE KEY /
\ / / /
%-‘n«mxwhv
- y oo o
Hgvgzava s === 3
H 1‘ I—:un'u)v—‘ ™ m;jwmmw E E D D
:; == 0=
i LINE \
! > \
| j:: e \
i . ]
| |
[ \\ ; 1
SYSTEM FUNCTION KEYS \
NUMERIC ENTRY KEYS

Figure 6-1. Front Panel (Model 6624A shown)
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Figure 4-5. Remote Voltage Sensing
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LOARD v
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Figure 4-6. Allowable Load Lead Voltage Drop with

Remote Sensing

operation with load impedances that vary or have significant
Jead resistance. It has no effect during CC operation. Because
sensing is independent of other power supply functions,
remote sensing can be used regardless of how the power
supply is programmed. Note that with remote sensing,
voltage readback monitors the load voltage at the sense
points.

The maximum voltage available at the power supply output
terminals during remote sensing (see Figure 4-6) is the
maximum voltage (20.2 V or 50.5 V) rating plus one volt (i.e.
21.2 V or 51.5 V as shown in Figure 4-2).This allows a voltage
drop of 0.5 V per load lead, or one volt total. For lower output
voltages refer to Figure 4-2.

4-11 Remote Sense Connections

Remember to turn off the power supply before making or
changing any connections on the rear panel terminal blocks.
Connect the unit for remote sensing by first disconnecting
the straps between sense and load terminals. Then make
your connections as shown in Figure 4-5. Connect the sense
leads as close to the load as possible. See paragraph 4-7 for

information on selection of load lead wire gauge. Best results
will be obtained by using the shortest load leads practical.
It is recommended that you keep your load leads under 14.7
metres (50 feet) per lead because of inductance effects.

The sense leads carry only a few milliamperes of current and
therefore, can be lighter gauge than the load leads. However,
note that any voltage drop in the sense leads can degrade
the voltage regulation of the supply. Try to keep the sense
lead resistance less than about 0.5Q per lead (this requires
20 AWG or heavier for a 50 foot length). You can use the
following formulas to calculate the CV load regulation error
when using remote sensing:

OUTPUT TYPE RMU

(40 W & 80 W) FO LA

LV Output CV Reg Error(mV) = Rs(Vset _ \Z_d_rgp)
45 11

HV Output CV Reg Error(mV) = Rs (Vset Vdrop)
105 33

CV Regulation Error = Remotely sensed voltage will change
by this number of millivolts.

Rs = Resistance of each sense lead in {.

Vset = Programmed voltage value in volts.

Vdrop = Total drop in the load leads in volts.

In addition, include +1 mV error per 200 mV drop in the
—V load lead independent of Rs value.

4-12 Output Noise Considerations

Any noise picked up on the sense leads will appear at the
supply’s output and may adversely affect CV load regulation.
Twist the sense leads or use a ribbon cable to minimize the
pickup of external noise. In extremely noisy environments
it may be necessary to shield the sense leads. Ground the
shield at the power supply end only; do not use the shield
as one of the sensing conductors.

The noise specifications in Table 1-1 apply at the power
supply output terminals when using local sensing. However,
voltage transients may be produced at the load by noise
induced in the leads or by load current transients acting on
the inductance and resistance of the load lead. If it is desirable
to keep voltage transient levels to a minimum, place an
aluminum or a tantalum capacitor, with an approximate value
of 10 4F per foot (30.5cm) of load lead, right across the load
(see Figure 4-5). Refer to Figure 1-4 for capacitive load stability
considerations.
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Table 5-8. Error Messages

Front Panel HP-IB

Response 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 3or28 Occurs when you send a command the supply does not understand.

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

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. 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 HP-IB
board in the lockout position. Reposition jumper if desired. See Service
Manual.

SKIP SLF TST 22

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

5-15
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POWER SUPPLY
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Figure 4-9. Equivalent Internal OV Trigger Circuit

Lo

417 POWER SUPPLY PROTECTION
CONSIDERATIONS

4-18 Battery Charging

If you are using your supply in a battery charging application,
it is recommended that a series protection diode be added
to prevent damage to the supply during an overvoltage
shutdown. Remember that each output has an overvoltage
protection circuit that fires a crowbar to disable the output
for any of the OVERVOLTAGE conditions described in
paragraph 4-5.

Figure 4-10 illustrates the recommended connections and
protection circuit for a battery charging application. The diode
will prevent damage to your supply that can result from
excessive battery current flowing into the supply’s output
in the event of an overvoltage shutdown.

4-19 Capacitive Load Limitation

The programmable overvoltage protection circuit can be used
to downprogram capacitive loads although it is primarily
intended for use as a protection feature as described in
paragraph 4-5.

CAUTION i

Repetitive (over 100 cycles) tripping of the
overvoltage circuit with output capacitors greater
than 5000xF on high voltage units and 20,000uF
on low voltage units may result in eventual
damage to the supply.

4-S

BRETTERY

NOTE: IF REMOTE SENSING.
CONNECT + SENSE LEAD : |
| TO ANODE SIDE OF DIODE. ‘ !

—_——— — e — — 4

Figure 4-10. Recommended Protection Circuit for

Battery Charging

4.20 PARALLEL OPERATION

CAUTION

Connect in parallel only outputs that have
equivalent voltage and current ratings.

Connecting outputs in parallel provides a greater current
capability than can be obtained from a single output. Because

each output contains an active downprogrammer that is

capable of sinking current from only ONE identical output,
you can parallel no more than two outputs. These outputs
must have equivalent voltage and current capability. For
example, you can connect the 40 W low voltage outputs
together because they have the same voltage and current
ratings, but you cannot connect a 40 W high voltage and a
40 W low voltage output together because they have different
voltage and current ratings.

As an example, Figure 4-11 shows how to connect two
outputs in parallel to a single load with local sensing. This
configuration applies to both CV and CC operating modes.
Connecting the load leads of output 2 directly to the +V and
-V terminals of output 1 keeps the total length of the load

leads to a minimum and reduces the number of wire

connections that must be made at the load itself. Connecting
the + S and — S terminals of output 2 directly to the sense

terminals of output 1 compensates for the IR drop in the
interconnecting load leads.

4-21 CV Operation

For CV operation, one output must operate in CC mode and
the other output must operate in CV mode. Although each
output operates independently of the other, the output that
is operating in CV mode will be ‘‘controlling’’ the voltage
regulation of both outputs. Setting the output voltages as
outlined in the following paragraph and configuring the
outputs as shown in Figure 4-11 will allow output 1 to operate
in CV mode and output 2 to operate in CC mode.
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NOTE

When you query the fault, the fault register is
cleared. Performing a serial poll will reset the
RQS bit but will not clear the fault register.

If the SRQ on error was set, then you can send the error
query ERR? and address the supply to talk. The response
will identify the error by its code (see Table 5-8).

531 Service Request Enable/Disable. You can query the
status of the service request enable/disable function by
sending the query:

SRQ?
and addressing the power supply to talk. The response from
the supply is one of the following:
0,1, 2 0r3
O—indicates that the service request capability (except for
power-on; see paragraph 5-32) is disabled.
1—indicates that it is enabled for output fault conditions.

2—indicates that it is enabled for error conditions.

3—indicates that it is enabled for both fault and error
conditions.

The ability to generate service requests can be enabled or
disabled using the SRQ command as described below.

To disable the service request capability, except for power-
on, send:

SRQ 0
To enable the service request capability for all output faults,
send:

SRQ 1

To enable the service request capability for errors, send:

SRQ 2

“To enable the service request capability for both faults and

errors, send:

SRQ 3

5-32 The Power-On Service Request. You can also cause
the power supply to request service every time it is switched
on or every time there is a temporary loss in power. To do
this send the following command:

PON 1

If you want to disable this facility, send the command.

PON O

5-13

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 Conditions for generating a Service Request

. Commands Sent
Condition State of
PON SRQ RQS Bit
e Any 0 0 0
* Power-on 1 - 1
e Error - 2o0r3 1
e Fault \ - lor3 1
5-33 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 a fault signal. To prevent this,
the reprogramming delay feature is implemented.

Reprogrammung 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 is
in effect, the CV, +CC, —CC and UNR bits 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
s initiated 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. You can
specify new values between 0 and 32 S in steps of 4 mS.
If you specify a value which is not a multiple of 4 mS, the
supply will round off the set value to the nearest 4 mS
multiple.
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4-24 Specifications for Parallel
Operation

Specifications for outputs operating in parallel can be
obtained from the specifications for single outputs. Most
specifications are expressed as a constant or as a percentage
(or ppm) plus a constant. For parallel operation, the
percentage portion remains unchanged while constant
portions or any constants are changed as indicated below.
For current readback accuracy and temperature coefficient
of current readback, use the minus current specifications:
Current — All parallel specifications referring to
current are twice the single output
specification except for programming
resolution which is the same for both
single output and parallel output
operation.

Voltage — All parallel specifications referring to
voltage are the same as for a single
output except for CV load effect, CV load
cross regulation, CV source effect, and
CV short term drift. Below 2.5 V, these
are all twice the voltage programming
accuracy (including the percentage
portion). CV load effect above 2.5 V
could be twice the load effect
specification for a single output. CV
output noise for output voltages less than
2.5 V may be slightly higher than the
output noise for a single output.

Load Transient — 350gs maximum to recover within

Recovery Time 100 mV of nominal value following a
load change within the range of 0 to full
load.

425 SERIES OPERATION

WARNING

SHOCK HAZARD

Floating voltages must not exceed 240 Vdc. No
output terminal may be more than 240 Vdc from
chassis. ground.

CAUTION

Connect in series only outputs that have
equivalent current ratings. Each output has a
reverse voltage protection diode across its output
terminals. The current conducted by this diode
is not internally limited by the output. Therefore,
never connect an output in such a way that this
diode will conduct current in excess of the rated
current of the output since damage could result.

Connecting outputs in series provides a greater voltage
capability than can be obtained from a single output. Because
the current is the same through each element in a series
circuit, outputs connected in series must have equivalent
current ratings. Otherwise, the higher rated output could
potentially damage the lower rated output by forcing
excessive current through it under certain load conditions.

Figure 4-13 shows an example of how to connect two outputs
in series to a single load with local sensing. This configuration
applies to both CV and CC operating modes. Connecting the
+ load lead of output 2 directly to the —V terminal of output
1 completes the series connection between the two outputs.
Connecting the +$ terminal of output 2 directly to the -5
terminal of output 1 and removing the sense jumper
(between + S and + V) on output 2 compensates for the IR
drop in the load lead from output 2 to output 1.

ouTPUT 2
(=v TO =5
SENSE JUMPER.
INSTALLED) -

0 BE R

Figure 4-13. Series Connections with Local Sensing

4-26 CV Operation

For CV operation, first program the current setting of each
output to the desired current limit point. Then program the
voltage of each output so that the sum of both voltages equals
the total desired operating voltage. The simplest way to
accomplish this is to program each output to one half of the
total desired operating voltage. Both outputs will operate in
CV mode.

4-27 CC Operation

For CC operation, the current setting of each output must
be programmed to the desired operating current. The sum
of the voltage settings determines the voltage limit point. As
an example, one way to program the voltage of the output
is to set the voltage of each output to one half of the total
voltage limit point. Then, at load voltages less than one half
of the total voltage limit point, one output will operate in
CC mode while the other output will be conducting through
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The supply has one serial poll register which services all
outputs and provides the user with other power supply
status-related information as discussed in paragraph 5-29.

5-26  Status Register. Each output channel of the power
supply maintains its present status in an eight bit register.
This status register reports the status of the output channel
whenever it is queried. A “’1" in any of the bit positions
indicates that the condition is true. As long as the condition
continues to be true, the bit will remain set. Assignments
for the bits are shown in Table 5-5.

Decoding of the reading is based on the weighted number
placed on each bit of the eight bit status registers. For
example, bit position 5 in the register has a bit weight of 32
(see Table 5-5). Each bit is assigned to a particular condition
and the corresponding bit weight is used to identify that
condition. When set, bit 5 indicates that the associated output
is in the unregulated state. If this is the only bit that is set,
the number 32 will be returned when the output’s status
register is queried.

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 (V]

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 automatically switched
as discussed in paragraph 5-19, the CP bit is set.
It is cleared when you send a voltage or current
value that causes no range change.

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

5-27 Accumulated Status Register. Each output channel
of the power supply also maintains a cumulative status in
its accumulated status (astatus) register. This register records
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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

528 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 paragraph 5-30 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:

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.



~ Section V
REMOTE OPERATION

5-1 INTRODUCTION

Section II introduced you to the basics of remote operation
and provided a few simple examples using a Series 200
computer as the HP-IB controlier. This section contains all
the information required to control your power supply
remotely and discusses in greater detail how each of the
commands can be implemented. The material -covered is
intended for any controller capable of using the HP-IB
interface functions mentioned in paragraph 5-3.

Four major sub-sections are discussed. These are:

1. HP-IB Operation
2. Programming Syntax
3. Irutial Conditions
- 4. Power Supply Commands

The HP-IB section briefly describes the HP-IB interface func-
tions to get you acquainted with remote programming us-
ing the HP-IB. Under Programming Syntax, the syntax of
all commands, the numeric data formats and the program-
mable ranges for all models are given. Initial Conditions
highlights the initial values of all the parameters at power-
on. Power Supply Commands will describe all the commands
which can be used to program the supply’s functions in-
cluding status reporting, error handling, protection features,
and voltage and current programming. The power supply
commands are summarized in Appendix C.

The examples are written in a generic form to make
adaptation to your controller easy. You should be familiar
with the use of your controller and its instruction set and
how the power supply commands can be incorporated in
your controller commands. If you are not familiar with the
operation of the power supply, you are advised to read
through Sections Il through IV first.

5-2 HP-IB OPERATION

5-3 Interface Functions

Remote control is implemented by the HP-IB. It enables
instructions to be sent from an external computer equipped
with an HP-IB interface. The power supply implements the
following IEEE-488 Interface Functions:

SH1- Source Handshake SR1 - Service Request

AH1 - Acceptor Handshake RL1 - Remote/Local
T6 - Talker PP1 - Paralle] Poll
14 - Listener DC1 - Device Clear

5-1

The source handshake, acceptor handshake, talker and
listener functions are implemented by the interface circuits
of the power supply and the controller. The ADDR
annunciator indicates when the power supply is addressed
to listen or talk. (The talker function includes the Serial Poll,
see paragraph 5-7).

5-4 Service Request. This is a message which can be
initiated by the power supply to request service from the
controller. When the supply is requesting service, it asserts
the service request (SRQ)line on the HP-IB to interrupt the
controller providing the controller is configured to service
interrupts. A service request can be generated whenever
there is a fault on one of the outputs (up to 4 outputs), a
programming error has occurred, or at power on providing
certain commands are sent. Service request commands are
discussed in detail in paragraph 5-30.

The SRQ annunciator on the front panel display is turned
on when the power supply is requesting service from the
computer and remains on until the controller conducts a
serial poll. A serial poll removes the service request and turns
off the SRQ annunciator regardless of whether the condition
that caused the service request continues to exist. The service
request is also removed when you send the *“CLR" command
(see paragraph 5-24).

55 Remote/Local. The power supply can receive
programming information either from the HP-IB (remote) or
from the front panel (local). When the power supply is in
remote, the state of the supply cannot be changed by using
the front panel keys, although the LCL key will remain
enabled. Remote operation takes precedence over local
operation, hence if the supply is accepting commands
remotely and you attempt to change it to local operation, the
supply will not allow any local settings and will remain in
remote. You can prevent the front panel from sending
programming information by sending the local lockout
command. This command is sent only from the
HP-IB. If you change from local to remote or vice-versa, there
will be no change in the programmed settings.

5-6 Paraliel Poll. Paralle] Poll allows the controller to
receive at the same time one bit of data from each of up to
eight instruments connected to the bus. HP power supplies
designate bit #6, the RQS bit of the serial poll register for
this operation. By checking the status of this bit, the computer
can quickly determine which instruments on the bus
requested service. Once an instrument is identified, the
computer can perform a serial poll to find out the exact cause
of the request. Parallel Poll does not reset this service request
bit (RQS) in the power supply.
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Example 1: VSET 1,5; ISET 1,2

This example programs output1to 5V and 2 A. These values
are in the quadrant of the characteristic curve which has
voltage and current boundaries common to both high and
low operating ranges.

Example 2: VSET 1,20

Now output 11is in the high range programmed to 20 V and
2 A

Example 3: VSET 1,5; ISET 1,3

Output 1 is now in the low range programmed to 5 V and
3A.

Example 4: VSET 1,10

Now output 1 is in the high range and the current is
automatically scaled back from 3 A to the lower current limit
of 2.06 A. The output is operating in the same range as that
of Example 2.

Example 5: VSET 1,20; ISET 1,3

The ISET command will cause the voltage to be scaled back
to the low range limit of 7.07 V and the output will operate
within the boundaries of the low range as in Example 3.

NOTE

When the range is automatically switched, as in
examples 4 and 5, the ““coupled parameter”’ bit
(CP) in the status register (see Table 5-5) is set
to indicate that range switching occurred.

5-20 Output On/Off

The OUT command disables/enables an output channel of
the power supply. It will not disturb any other programmed
function nor will it reset the protection circuits. You can
control individual outputs with the OUT command as shown
below. For example, to disable output channel 1 send the
following:

OouT 1,0

To enable output channel 1 send the following command
OuUT 1,1

You can find out the present state of output 1 by sending
the query:

ouT? 1
and addressing the supply to talk. The response from the

supply is either a "“0”’ to indicate output 1 is off ora ’1”
to indicate that the output is on. When disabled, the output

behaves as if it were programmed to zero volts and minimum
current.
5-21 Overvoitage (OV) Protection

The programmable OV is a protection feature which can be
set by the operator to protect the load against excessive
voltage. When the actual voltage exceeds the programmed
overvoltage setting for a given output channel, the OV is
tripped. The OV circuit will fire the SCR crowbar which
shorts across the output and the output assumes a low
impedance state.

For example, to program the OV of output channel 1t0 9.5 V
send the following command:

OVSET 1,9.5

To find out the OV setting for output channel 1 send the
following query and address the supply to talk:

OVSET? 1

To enable an output after it went into overvoltage, you must
first remove the overvoltage condition and then send the OV
reset command.

To reset output 1 send:
OVRST 1

If you send the reset command without first removing the
OV condition, the supply will fire the OV again.

NOTE

If the programmable OV fails, the supply has a
fixed OV circuit which will fire the SCR crowbar
if the voltage exceeds 120% of the maximum
rated output. The fixed OV circuit will also fire
the SCR crowbar if the supply is off (line cord
disconnected) and an external source IS
supplying voltage which exceeds 120% of the
maximurm rated output.

5-22 Overcurrent Protection (OCP)

The OCP is a protection feature employed by the power
supply to guard against excessive output currents. When the
output enters the +CC mode and the OCP is enabled, the
OCP circuit down programs the output voltage and disables
the output.

To enable the OCP, for output channel 1, send the command
OCP 1,1

To disable the OCP, send the command
OCP 1,0
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Figure 5-2 shows the possible syntax forms for the device
commands that are used to program the power supply.
Syntax forms for the calibration commands that are discussed
in Appendix A are also included. The oblong shape at the
left of the syntax forms contains the command header which
must be entered as shown in Tables 5-1 and 5-2. Commands
are accepted in either uppercase or lowercase letters (ASCII
characters). Circles contain characters that must be entered
exactly as shown. Characters such as a space <SP> ora
comma are used to separate elements in the command string.
Characters such as a line feed <LF> or a semicolon are used
to terminate the command string. Rectangles contain
parameters that follow the command header lines and arrows
indicate the correct paths through the syntax diagrams.

5-12 Numeric Data

The power supply will accept numeric data in implicit point,
explicit point, or scientific notation. A general syntax diagram

for numeric data is included in Figure 5-2. Implicit point
notation means that numbers do not contain a decimal point;
integers for example. Numbers written in explicit notation
contain a decimal point, such as 12.35. In scientific notation,
the letter E stands for ‘“10 raised to”’. For example, 1.2E3 is
read as 1.2 times 10 raised to the 3rd power, which equals
1,200. Plus and minus signs are considered numeric
characters and are optional. If you program a number with
an accuracy that is greater than the resolution of the supply,
the number will automatically be rounded to the nearest
multiple of the power supply’s resolution. Table 5-1 gives
the ranges for numeric data that is sent to the supply.

The power supply will also return numeric data (ASCII
characters) to your computer. The format of the numbers
returned depends upon the type of data requested. Table
5-2 gives the format for data returned to the computer in
response to any of the queries that are listed.

Table 5-1. Power Supply Commands
Command Header *Qutput Data Range Syntax
Channel (Fig. 5-2)
Set Voltage VSET 1,234 See Table 5-4 C4
Set Current ISET 1,2,3,4 See Table 5-4 C4
Set QOvervoltage OVSET 1,2,3,4 See Table 5-4 C4
OC Protection On/Off OCP 1,2,3,4 0,1(off,on) C4
Output On/Off OouT 1,2,3,4 0,1(off,on) C4
Set the State of all DCPON - 0,1(off,on) C4
Outputs at Power-On.
Unmask UNMASK 1,2,3,4 0-255 C4
Reprogram Delay DLY 1,2,:’»,4 0-32 (LSB=0.004) C4
(in seconds) |
Reset Overvoltage OVRST | 1,234 - C3
Reset Overcurrent OCRST 1,2,3,4 — c3
Service Request SRQ — 0,1,2,3 2
Power-On SRQ On/Off PON —_ 0,1(off, on) C2
Display On/Off DsP — 0,1(off, on) 2
Display Characters DSP l - ““string’’ Ce
(up to 12 characters) l
Store Settings STO 1: - 1-10 c2
Recall Settings RCL 11 _ 1-10 2
Clear Supply CLR i — - l C1
|

*Qutput channels 3 and 4 are not used in all models (see Table 5-4).

5-3
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5-13 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.

5-14 Terminators

Terminators mark the end of a command 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 HP Series 200 computer with BASIC to
send a command using the standard format (see Figure 5-1),
the computer automatically sends < CR> <LF> onthedata
bus following the command.

5-15 INITIAL CONDITIONS
Immediately after power on, the power supply automatically

undergoes a self-test and sets all parameters to 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 | 20 mS
Store/Recall registers | 0 volts and min. current limit
Over Voltage (OV) 23 V on low voltage outputs

and
55 V on high voltage outputs
Output Channels On
QCP Enabled 1 Off
UNMASK register 0 (cleared)
SRQ 0 (Off)

Front Panel metering | Output #1
Power supply address | Last stored value (Factory

set to 3)
Local Control i On (enabled)
PON bit i On
PON SRQ Last stored value (Factory
set to 0)
Cal Mode | off B

5-16 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

5-7

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 appears in Appendix C.

WARNING

The output voltage of some output channels
exceeds the safe operating limit of 42.2 V. To
avoid any electrical shock, program the voltage
to zero volts or turn off ac input power before
changing any rear panel connections. Make
certain all straps are properly connected, terminal
block screws are securely tightened and terminal
block covers are replaced before reapplying
power.

5.17 Voltage Programming

To program voltage, send the output channel and the
programmed value. In the example below, output 1 is
programmed to 5 V.

VSET 1,5

The values you send must always be volts. For example if
you want to program 450 millivolts, convert to volts and then
send the command:

VSET 1,.45

If the output channel is operating in constant voltage mode
(CV annunciator on) then the actual voltage 1s the
programmed voltage, but in CC mode of operation (CC
annunciator on), the programmed voltage is the voltage limit
for that output.

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 HP-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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