
















































































































































































































































































































































































































































































APPLICATION NOTE 964 
Contrast Enhancement Techniques 

This Application Note presents various criteria 
and techniques that a display engineer should 
consider to obtain optimum contrast enhance
ment for red, yellow and green LED displays. A 
representative list of filter manufacturers and 
available filters is given at the end of this 
discussion. 

APPLICATION NOTE 966 

The HOSP-2000 provides a unique yet simple 
and low cost method for addressing display 
data to a 5 x 7 alphanumeric display. This 
application note is intended to serve as a design 
and application guide for users of the HOSP-
2000. The information presented will cover the 
theory of the device design and operation, 
considerations for specific circuit design, 
thermal management, power derating and heat 
sinking, and intensity modulation techniques. 

�~�~�~�l�i�c�C�l�t�i�Q�n� Bulletins 
APPLICATION BULLETIN 1 
Construction and Performance of High Effi
ciency Red, Yellow and Green LED Materials 

The high luminous efficiency of Hewlett
Packard's High Efficiency Red, Yellow and 
Green lamps and displays is made possible by a 
new king of light emitting material utilizing a 
GaP transparent substrate. This application 
bulletin discusses the construction and per
formance of this material as compared to 
standard red GaAsP and red GaP materials. 

APPLICATION BULLETIN 3 
Soldering Hewlett-Packard Silver Plated Lead 
Frame LED Devices 

Many of Hewlett-Packard's commercial LED 
devices use a silver plated lead frame. Soldering 
to a silver lead frame provides a reliable 
electrical and mechanical connection and is no 
more complicated than soldering to a gold lead 
frame. Some suggestions on how to handle and 
solder silver plated lead frame devices are 
presented. 
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APPLICATION BULLETIN 4 
Detection and Indication of Segment Failures in 
Seven Segment LED Displays 

The occurrence of a segment failure in certain 
applications of seven segment displays can 
have serious consequences if a resultant 
erroneous message is read by the viewer. This 
application bulletin discusses three techniques 
for detecting open segment lines and present
ing this information to the viewer. 

APPLICATION BULLETIN 50 
Hewlett-Packard Watch Chip Drawings 
As an aid to designers of hybrid devices using 
LED display chips and discrete LEOs, this 
bulletin provides detailed dimensionalinfor
mation on all Hewlett-Packard 5082-7800 series 
display chip products. 

APPLICATION BULLETIN 51 
Interfacing the HDSP-2000 Display to a 
Microprocessor 

Interface of the HOSP-2000 alphanumeric 
display to a microprocessor involves the design 
of a relatively simple interface element. This 
bulletin briefly discusses the tradeoffs involved 
in the design of such an interface and provides a 
specific example of an interface to the 8080 
microprocessor along with appropriate soft
ware. 

APPLICATION BULLETIN 52 
Large Monolithic LED Displays 

The trend to incorporate more complex func
tions into smaller package configurations that 
are portable and battery powered is reaching a 
point where the limiting items are the space and 
power constraints imposed upon the display at 
the operator-to-machine interface. The large 
monolithic LED display has been designed to 
meet many of these constraints. This applica
tion bulletin describes the beneficial features of 
a large monolithic LED display and presents 
circuits which interface the display to CMOS 
logic and to a microprocessor. 



APPLICATION BULLETIN 53 
Interfacing the HDSP-6504/6508 16 Segment 
Alphanumeric Display 

The man machine interface can most efficiently 
be bridged through the use of an Alphanumeric 
Display. Advances in monolithic LED manu
facturing technology have permitted the intro
duction of an alphanumeric display using a 
sixteen segment font with a decimal and colon. 
The use of this new display is the topic of this 
application bulletin and it is intended to assist 
the designer in the following areas: 

1. Electrical drive conditions; 
2. Design of a standalone ASCII to eighteen 

segment decoder, and; 
3. A 6800 microprocessor interface. 

APPLICATION BULLETIN 54 
Mechanical Handling of Subminiature LED 
Lamps and Arrays 

The Need for Careful Mechanical Handling 

Hewlett-Packard . manufactures a series of 
individual LED lamps and lamp arrays that are 
very small epoxy encapsulated devices. These 
devices are classified as having a SUBMINIA
TURE package configuration. When carefully 
installed on a printed circuit board, these 
devices will reliably function with a long 
predictable operating life. 

To obtain long operating life, these submini
ature devices must be carefully installed on the 
printed circuit board in such a manner as to 
insure the integrity of the encapsulating epoxy. 
This will in turn maintain the integrity of the 
device by not permitting mechanical and 
thermal stresses to induce strains on the LED 
die attach and wire bonds which may cause 
failure. 

This application bulletin describes the submini
ature package assembly, the package's mech
anical limitations and offers specific sugges
tions for proper installation. 

APPLICATION BULLETIN 55 
Low Cost Interface for a 32 Character HDSP-
2000 Alphanumeric Display 

The cost of the support electron ics necessary to 
operate the HDSP-2000 can be reduced 
through the selection of cost-optimized rather 
than function-organized components. The 
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circuit depicted in this Bulletin is modeled on 
the circuit depicted in Figure 3 of Hewlett
Packard's Application Note No. 966. The 
advantages of this new circuit are realized by 
using predominantly TTL logic, a low cost 128 
byte NMOS RAM, and a low cost, single supply 
NMOS character generator. 

The circuit is ideal for interface to micropro
cessor type systems, since data load into the 
refresh memory is accomplished just as if it 
were any other RAM on the DATA BUS. 

OPTOELECTRONICS APPLICATIONS 
MANUAL (HPBK-1000) 

The commercial availability of the Light 
Emitting Diode has provided electronic system 
designers with a revolutionary component for 
application in the areas of information display 
and photocouplers. 

Many electronic engineers have encountered 
the need for a resource of information about the 
application of and designing with LED prod
ucts. This book is intended to serve as an 
engineering guide to the use of a wide range of 
solid state optoelectronic products. 

The book is divided into chapters covering each 
of the generalized LED product types. Addition
al chapters treat such peripheral information as 
contrast enhancement techniques, photometry 
and radiometry, LED reliability, mechanical 
considerations of LED devices, photodiodes 
and LED theory. 

This book is available from a Hewlett-Packard 
franchised distributor or from the McGraw-Hili 
Publishing Company, at $19.25. A complete 
listing of all HP Components franchised 
distributors can be found on pages 222 and 223. 
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Calle PotOSI' 1130 
P.O. Box 500 
La Paz 
Tel: 41530,53221 
Telex: ewe ax 5298,IIT 3560082 
Cable' KAVlIN 

BRAZil 
Hewlett-Packard do BraSil 
l,e,C. ltda 
Avenlda RIO Negro, 9S0 
Alphavitle 
06400Barueri SP 
Tel: 429·3222 

Hewlett·Packard do Brasil 
l.e.C. Ltda 
Rua Padre Chagas. 32 
90000-Porto Alegre-RS 
Tel: (0512) 22-2998. 22·5621 
Cable- HEWPACK PoUo Alegre 

Hewlett-Packard do Brasil 
I.E.C. Ltda. 
Rua SiQueira Campos. 53 
Copacabana 
2000Q-Rlo de Janeiro 
Tel: 257·80-g4-DOQ (021) 
Telex: 391·212·1905 HEWP-BR 
Cable: HEW PACK 

Rio de Janeiro 

CHILE 
Calcagni y"Metcalfe Ltda. 
Alameda 580-01. 807 
Caslila 2118 

~::n~~a8~~3 1 
Telex: 3520001 CALMET 
Cable: CALMET Santiago 

COLOMBIA 
Instrumenlacidn 
Henrlk A Langebaek & Kler S.A 
Carrera 7 No. 48-75 
Apartado AIlreo 6287 
Bogota. I O.E 
Tel: 69-88-77 
Cable: AARIS Bogota 
Telex: 044-400 

COSTA RICA 
Cientiflca Costarricense S A 
Avenida 2, Calle 5 
San Pedro de Montes de Oca 
Apartado 10159 
San Jose 
Tel: 24-38-20. 24-08-19 
Telex: 2367 GAlGUR CR 
Cable: GALGUR 

ECUADOR 
Calculators Only 
Computadoras y EQuipos 
Electrdnlcos 
P.O. Box 6423 CCI 
Eloy Alfaro #1824.3 PI so 
Quito 
Tel: 453482 
Telex: 02-2113 Sagita Ed 
Cable: Saglta-Oullo 

-EL SALVADOR 
Instrumentacion y Procesamlcnto 

Electronlco de el Salvador 
Bulevar de los Heroes 11-48 
San Salvador 
Tel: 252787 

GUATEMALA 
IPESA 
Avenida La Reforma 3-48. 
Zona 9 
Guatemata City 
Tei: 63627. 64786 
Telex: 4192 Teletro Gu 

MEXICO 
Hewlett-Packard Mexicana. 
SA de C.V 
Av. Perifeflco Sur No. 6501 
Tepepan. Xochimllco 
Mexico 23. O.F 
Tel: 905-676·4600 

EUROPE, NORTH AFRICA AND MIDDLE EAST 
AUSTRIA DENMARK Hewlett-Packard France 
Hewlett·Packard Ges.m.b.H Hewlell-packard A/S ~~~~~~~ueeg~~a~~chesler Handelskai 52 ~~~~v:~~~irkertld P.O. box 7 B.P. 1124 
A-1205 Vienna Tel: (02) 81 6640 F-35014 Rennes Cede>: 
Tel: (0222) 351621 to 27 Cable: HEWPACK AS Tel (99) 36 33 21 
cable: HEWPAK Vienna Telex: 37409 hpas dk Cable: HEWPACK 74912 
Telex: 75923 hewpak a Hewlett-Packard A/S Telex' 740912 

BELGIUM ~~~~~oeJ klikebOrg 
Hewlett-Packard France 

Hewlett·Packard 8enelu>: Agence Regionale 
SAINV Tel (06) 82 71 66 74. AII~e de la Robertsau 
Avenue de COl-Vert. 1, t~I;~:: rIE~~f8~sA~k F-57000 Strasbourg 
~Grocnkraaglaan) Tel: (88) 35 23 20/21 

-1170 Brussels FINLAND 
Telex: 890141 

t~~I~?2~Al~fB~~ ~~ussels Hewlett-Packard OY 
Cable: HEWPACK STRBG 

Nahkahousuntie 5 Hewlett-Packard France 
Telex: 23 494 paloben bru P.O. Box 6 Agence R~gionale 

CYPRUS SF-00211 Helsinki 21 Centre Vauban 

Kypronics Tel: (90) 6923031 201. rue Colbert 
Cable: HEWPACKDY Helsinki Entr~e A2 

19. Gregorios & Xenopoulos Rd. F-59000 Lilla 
P.O. Box 1152 Telex: 12-1563 HEWPA SF 

Tel: (20) 51 44 14 
CY-Nlcosia FRANCE Telex: 820744 
Tel: 45628/29 Hewlett-Packard France Hewlett-Packard France Cable: KYPRONICS PANDEHIS Quartier de Courtaboeut Centre d' Affaires Paris-Nord Telex: 3018 Boite Postale No.6 BAIlment AmpE!re 
CZECHOSLOVAKIA F-91401 Orsay Cedex Rue de La Commune de Paris 
Vyvojova a Provozni Zakladna Tel: (1) 907 78 25 B.P.300 
Vyzkumnych Ustavu v Bechovicich Cable: HEWPACK Orsay F-93153 Le Blanc Mesnll C~dex 
CSSR-25097 Bechovice u Prahy Telex: 600048 Tel (01) 9318850 
Tel: 899341 Hewlett-Packard France 
Telex: 121333 Agency R~gionale GERMAN FEDERAL 

Institute of Medical Bionics "Le SaQuin" REPUBLIC 
Chemin des Mouilles Vyskumny Ustav Lekarskej Bioniky 
8.P. 162 Hewlett-Packard GmbH 

Jedlova 6 Vertriebszenlrale Frankfurt 
CS-88345 Bratlslava-Kramare F-69130 Eeully Bernerstrasse 117 
Tel: 44-551/45-541 T,I (78) 33 81 25. Postfach 560 140 Cable: HEWPACK Eculy 0-6000 Frankfurt 56 DDR Telex: 31 0517 
Entwicklungslabor der TU Dresden Tel: (0611) 5004-1 

b~~~~~~~Sinstitut Meinsberg Hewlett-Packard France Cable: HEWPACKSA Frankfurt 
Agence Regionale Tel: (0611) 5004-1 

Cable: HEWPACKSA Frankfurt WaldhelmlMeinsberg Perlcentre de la Cepi~re 
Telex: 04 13249 hpHmd Tei: 37667 Chemin de la Ceplere. 20 

Telex: 112145 F-31300 Toulouse-Le Mirall Hewlett-Packard GmbH 

Export Contact AG Zuerich Tel (61) 40 11 12 Technisches Buero BClblingen 

Guenther Forgber Cable: HEWPACK 51957 Herrenbergerstrasse 110 
Schlegelstrasse 15 Telex: 510957 D-7030 B6blingen. WlJrttemberg 
1040 Berlin Hewlett-Packard France t~I~I~~~OE3~l~~~-~lingen 
Tel: 42-74-12 Agence R~gionale 
Telex: 111889 Aeroport principal de Telex: 07265739 bbn 

Marseilie-Marignane 
F-13721 Marignane 
Tel (91) 89 12 36 
Cable: HEWPACK MARGN 
Telex. 410770 
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Hewlett·Packard Mexlcana, 
SA de C.V 
Ave. Constitucidn No. 2184 
Monterrey, N.L. 
Tel: 48-71-32. 48-71-84 
Telex: 038-410 

NICARAGUA 
Roberto Teran G. 
Apartado Postal 689 
Edificio Teran 
Managua 
Tel' 25114, 23412.23454 
Cable: ROTERAN Managua 

PANAMA 
Electrdnico Balboa, S.A 
PO. Box 4929 
Calle Samuel lewis 
Cui dad de Panama 
Tel: 64·2700 
Telex: 3483103 Curunda 

Canal Zone 
Cable: ELECTRON Panama 

PERU 
Compai'lla Eleclro Medica S.A 
los Flamencos 145 
San Isidro CaSIlia 1030 
Lima 1 
Tel: 41-4325 
Cable: ElMEO Lima 

Hewlett-Packard GmbH 
Technisches Buero Dlisseldor1 
Emanuel-leutze-Str.l (Seestern) 
0-4000 Dusseldorf 11 
Tel: (0211) 59711 
Telex: 085/86 533 hpdd d 
Hewlett-Packard GmbH 
Technisches Buero Hamburg 
Wendenstrasse 23 
0-2000 Hamburg 1 

t~I~I~~tOJ~~A~3K~~ Hamburg 
Telex: 21 53 032 hphh d 
Hewlett-Packard GmbH 
Technisches Buere Hannover 
Am Grossmarkt 6 
0-3000 Hannover 91 
Tel: (0511) 46 60 01 
Telex: 092 3259 

Hewlett-Packard GmbH 
Werk Groetzingen 
Ohmstrasse 5 
0-7500 Karlsruke 41 

i::~1?b~~§265g76? 06 

Hewlett-Packard GmbH 
Technisches Buere Nuremberg 
Neumeyer Str. 90 

~~~5(~~1~)r5~m3~e~~/85 
Telex: 0623 860 
Hewlett-Packard GmbH 
Technisches Buere Mlinchen 
Untel'hachinger Strasse 28 
ISAR Center 
0-8012 Ottobrunn 
Tel (089) 601 306117 
Cable: HEWPACKSA MLInchen 
Telex: 0524985 
Hewlett-Packard GmbH 
Technisches Buero Berlin 
Keith Strasse 2-4 
0-1000 Berlin 30 
Tel: (030) 24 90 86 
Telex: 183405 hpbln d 

GREECE 
Kostas Karayannis 
08, Omirou Street 
GR-Athens 133 
Tel: 3237731 
Cable: RAKAR Athens 
Telex: 21 5962 rkar gr 

PUERTO RICO 
Hewlett·Packard Inter·Americas 
Puerto Rico Branch OHice 
Calle 272. 
No. 203 Urb. Country Club 
Caroltna 00924 
Tel: (B09) 752-7255 
Telex: 3450514 

URUGUAY 
Pablo Ferrando S.A 
ComerClal e Industrial 
Avenlda Ilalia 2877 
Casdla de Correa 370 
Montevideo 
Tel: 40-3102 
Cable: RADIUM Montevideo 

VENEZUELA 
Hewlett-Packard de Venezuela 
CA 
P.O Box50933 
Caracas 105 
Los RUices Norte 
3a Transversal 
Edificio Segre 
Caracas 107 
Tel: 35-00-11 (20 lines) 
Telex: 25145 HEWPACK 
Cable. HEWPACK Caracas 

FOR AREAS NOT liSTED, CONTACT: 

~nier'_ef:e~~ckaa;d 
3200 Hillview Ave 
Palo Alto, Caltfornla 94304 
Tel: (415) 493-1501 
TWX: 910-373-1260 
Cable: HEWPACK Palo Alto 
Telex: 034-8300, 034-8493 

~r~W.~61 .. 0~.IYpapathanaSsiOu & Co 
Marni 17 
GR - Athens 103 
Tel: 522 1915 
Cabie: INTEKNIKA Athens 
Telex: 21 5329 INTE GR 
Medical Only' 
Technomed Hellas ltd 
52.Skooufa Street 
GR - Athens 135 
Tel: 352 6972, 363 3830 
Cable:ETALAK athens 
Telex: 21-4693 ETAL GR 

HUNGARY 
MTA 
MlJszenlgYI ~s Mer~slechnikal 
Szolgalala 
Lenin Krt. 67 
1391 Budapest VI 
Tel: 42 03 38 
Telex: 22 51 14 

ICELAND 
Medical Only 
Eldlng Trading Company Inc 
Hafnarhvoli - Tryggvatotu 
IS-Reykjavik 
Tel: 1 5820 
Cable: ELDING Reykjavik 

IRAN 
Hewlett-Packard Iran ltd. 
No. 13, Fourteenth SI 
Miremad Avenue 
P.O. Box 41/2419 
IR-Tehran 
Tel: 851082-7 
Telex: 21 2574 khrm ir 

IRAQ 
Hewlett-Packard Trading Co 
4/1/8 Mansoor City 
Baghdad 
Tel: 5517827 

gl;I~:: ~1~ph:t&1bQ. ik 
Baghdad Iraq 

IRELAND 
Hewlett-Packard Ltd 
King Street Lane 
GB-Wlnnersh,Wokingham 
Berks. RG11 5AR 
Tel: (0734) 78 47 74 
Telex: 847178/848179 



EUROPE, NORTH AFRICA AND MIDDLE EAST (Cont.) 
ITALY 
Hewlen·~ackard Itafia.na S.p.A. 
VIa Amenao VesPuccl 2 
Casella poslale 3645 
1·20100 Milano 
Tel: (2) 6251 (10 lines) 
Cable: HEWPACKIT Milano 
Tele .. : 32046 
Hewlett·Packard lIaliana $,p,A 
Via Pietro MaronceUi 40 
(ang, Via Visentin) 
1-35100 Padova 
Tel: (49) 664666 
Telex: 41612 Hewpacki 
Mea'icalonly 
Hewlett-Packard Italiana S.p.A, 
Via d'Aghiardi, 7 
1-56100 PiS3 
Tel: (050) 2 32 04 
Telex: 32046 via Milano 
Hewlett-Packard Italiana S.p.A. 
Via G, Armellini 10 
1-00143 Roma 
Tel: (06) 54 69 61 
Telex: 61514 
Cable: HEWPACKIT Rama 
Hewlett-Packard ItaUana S.p.A. 
Corso Giovanni Lanza 
1·1031 Torino 
Tel: (011) 662245/659306 
Medical/Calculators Only 
Hewlett-Packard Iialiana S,p.A. 
Via Principe Nicola 43 G/C 
1·95126 Catania 
Tel:(095) 37 05 04 
Hewlett-Packard Italiana S.p.A 
Via Amerigo Vespucci, 9 
1-80142 Napoli 
Tel: (061) 33 77 11 
Hewlett-Packard Itallana S,p.A 
Via E, Masi, 918 

~:1~16~'?3~~8n87 
KUWAIT 
AI-Khaldiya Trading & 

P. go~~~c~i~8_~~it 
Kuwait 
Tel: 424910-411726 

~;I~I~:: ~i~t~~e:f kt 

LUXEMBURG 
Hewlett-Packard Benelux 
SA/NY 
Avenue du Col-Vert, " 

~~~~~~k~~~I:;~IS 
~;~I~~WAtb2B~~ ~~ussels 
Telex: 23 494 

MOROCCO 
Gerep 
190, Blvd, Brahim Roudani 
Casablanca 
Tel: 25-16-76125-90-99 
Cable: Gerep-Casa 
Telex: 23739 . 

NETHERLANDS 
Hewlett-Packard Benelux N, V, 
Van Heuven Goedhartlaan 121 
P.O. Box 667 
Nl-1134 Amstelveen 
Tel: (020) 47 20 21 
Cable: PALO BEN Amsterdam 
Telex: 13216 hepa nl 

NORWAY 
Hewlett-Packard Norge A/S 
Nesveien 13 
Box 149 
N-1344 Hallum 
Tel: (02) 53 63 60 
Telex: 16621 hpnas n 

POLANO 
Biuro Inlormacji Technicznej 
Hewlett-Packard 
Ul Stawki 2, 6P 
00-950Warszaw8 
Tel: 395962{395187 
Telex: 81 24 53 hepa pi 
UNIPAN 
Zaklad Ooswiadc.zalny 

~~~OK~~j~:rari~~ %~~~~~~ej 51/55 
00-800 Warszawa 
Tel: 36190 
Telex: 81 4648 

za~~~y~~~~Owcze Sprzetu 

Plac Komuny Paryskiej 6 
90-007 Lod' 
Tel: 334-41, 337-63 

PORTUGAL 
Telectra-Empresa Tl!cnica de 
Equipamentos EIl!ctricos S,a,r.1 
Rua Rodrigo da Fonseca 103 
P,O. Box 2531 
P-Llsbon 1 

~;I~)~~ %E~c~~12lisbon 
Telex: 12598 
Medical only 
Mundinter 
Intercambio Mundial de Com~rcio 
S.a.r.1. 
AV.A,A.de Aguiar 138 
P.O. Box 2761 
P - Lisbon 
Tel: (19) 53 21 31/7 
Cable: INTERCAMBJO lisbon 

RUMANIA 
Hewlett-Packard Reprezentanta 
Bd,N, Balcescu 16 
Bucharest 
Tel: 158023/138885 
Telex: 10440 
I.I.R.U.C. 
Intreprinderea Pentru 

Intretinerea 
Si Repararea Utilajelor de Calcul 
B-dul prof. Oimitrie Pompei 6 
Bucharest-Sectorul 2 
Tel: 126430 
Telex: 11716 

SAUDI ARABIA 
Modern Electronic Establishment 
King Abdul Aziz str.(Head office} 
P.O. Box 1228 
Jeddah 
Tel: 31173-332201 
Cable: ELECTRA 
P .D. Box 2728 (Service center) 
Riyadh' 
Tel. 62596-66232 
Cable: RAOUFCO 

SPAIN 
Hewlett-Packard Espanola, S.A. 
Jerel, Calle 3 
E-Madrld 16 
Tel:(l) 458 26 00 (10 lines) 
Telex: 23515 hpe 
Hewlett-Packard Espanola. S.A 
Milanesado 21-23 
E-Barcelona 17 
Tel: (3) 203 6200 (5 lines) 
Telex: 52603 hpbe e 
Hewlett-Packard Espanola, S,A 
Av ~~mdn ~ Cajal. 1 
Ediflclo SeVilla, planta 9", 
E-Sevllle 5 
Tel: 64 44 54/58 

~ji~~~~-~Ii~~al~d 7~sGanOla S.A. 

E-Bltbao-l 
Tel: 23 83 06/23 82 06 
Calculators Only 
Hewlett-Packard Espanola S.A. 
Gran Via Fernando EI Cat6hco, 67 
E-Valoncla-8 
Tel: 326 67 28/326 85 55 

SWEDEN 
Hewlett-Packard Sverige A8 
Enlghetsvagen 1-3 
Fack 
S-161 20 Bromma 20 
Tel: (06) 730 05 50 
Cable: MEASUREMENTS 

Stockholm 
Telex: 10721 
Hewlett-Packard Sverige A8 
Ostra Vinlergatan 22 
S-702 40 Orebro 
Tel (019) 140720 
Hewlett-Packard Sverige AS 
fr6tailsgatan 30 
S-421 32 Vastra Fr61unda 
Tel (031) 49 09 50 
Telex: 10721 Via Bromma Office 

SWITZERLAND 
Hewlett-Packard (Schweil) AG 
Ziircherstrasse 20 
P.O. Box 307 
CH-8952 Schlieren-Zurich 
Tel: (01) 730 52 40/730 18 21 
Cable: HPAG CH 
Telex; 53933 hpag ch 
Hewlett-Packard (schweiz) AG 
Chateau Bloc 19 

f~~\~1~)L96 ~if22n-Geneva 
Cable: HEWPACKAG Geneva 
Telex: 27 333 hpag ch 
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SYRIA 
Medical/Calculator only 
Sawah & Co. 
Place Azm~ 
BP. 2306 
SYR-Oamascus 
Tel: 16367, 19697, 14268 
Cable: SAWAH, Damascus 

TURKEY 
Telekom Engineering Bureau 
P.O. Box 437 
Beyoglu 
TR-Istanbul 
Tel: 49 40 40 
Cable: TElEMATION Istanbul 
Telex: 23609 
Medical only 
E.MA 
Muhendislik Kolle!dif Sirketi 
Adakale Sokak 4116 
TR·Ankara 
Tel: 175622 
Analytical only 
Yilmaz Ozyurek 
Milli Mudafaa Cad No, 16/6 
Kizilay 
TR-Ankara 
Tel: 250309 
Telex: 42576 ozek Ir 

UNITED KINGDOM 
Hewlett-Packard ltd. 
King Street lane 
GB-Wlnnersh, Wokingham 
Berks. RG 11 5AR 
Tel: (0734) 76 47 74 
Cable: Hewpie london 
Telex:847178/9 

Hewlett-Packard ltd. 
Trafalgar House, 
Navigation Road 
Altrlncham 
Cheshire WA14 lNU 
Tel: (061) 9266422 
Telex: 668068 

Hewlett-Packard ltd 

We~~~a~~u~se 
Dudley Road 
Halesowen, 
West Midlands B62 8SD 
Tel: (021) 550 9911 
Telex: 339105 

Hewlett-Packard ltd. 
Wedge House 
799, london Road 
GB- Thornton Heath 
Surrey CA4 6Xl 
Tel: (01) 6840103/8 
Telex: 946825 

Hewlett-Packard ltd 
clo Makro 
South Service wholesale Centre 
Wear Industrial Estate 
Washington 
GB-New Town, County Durham 
Tel: Washington 46400.1 ext. 57/58 

Hewlett-Packard Ltd 
10, Wesley SI 
GB-Castteford 
West Yorkshire WF10 lAE 
Tel (09775) 50402 
Telex: 557355 

Hewlett·Packard ltd 
1, Wallace Way 
GB-Hltchin 
Herts 
Tel: (0462) 52824/56704 
Telex: 825981 
Hewlet-Packard ltd 
2C, Avonbeg Industrial Estate 
long Mile Road 
Dublin 12 
Tel: Dublin 509458 
Telex: 30439 

USSR 
Hewlett-Packard 
Representative Office USSR 
Pokrovsky Boulevard 4117-KW 12 
Moscow 101000 
Tel:294-2024 
Telex: 7825 hewpak su 

YUGOSLAVIA 
Iskra·standard/Hewlett-Packard 
Miklosiceva 38MI 

~!I~~03~j~8b~~/3~ 16 74 
Telex: 31583 

SOCIALIST COUNTRIES 
NOT SHOWN PLEASE 
CONTACT: 
Hewlett-Packard Ges, m, b.H 
P.O. Box 7 
A-1205 Vienna, Austria 
Tel: (0222) 35 16 21 to 27 
Cable: HEWPAK Vienna 
Telex: 75923 hewpak a 

MEDITERRANEAN AND 
MIDDLE EAST COUNTRIES 
NOT SHOWN PLEASE CONTACT: 
Hewlett-Packard S.A 
Mediterranean and Middle 
East Operations 
35, Kolokotroni Street 
Platia Kelallariou 
GR-Kifissia-Athens, Greece 
Tel: 80603371359/429 
Telex: 21-6588 
Cable: HEWPACKSA Athens 

FOR OTHER AREAS 
NOT LISTED CONTACT 
Hewlett-Packard S.A 
7, rue du Bois-du-Lan 
P.O. Box 
CH-1217 Meyrin 2 - Geneva 
Switzerland 
Tel: (022) 62 70 00 
Cable: HEWPACKSA Geneva 
Telex: 2 24 86 



AFRICA, ASIA, AUSTRALIA 
ANGOLA 
Telectra 
Empresa Tecnlca de 

Equlpamentos 
Electncos, S A R.L 

R Barbosa Rodrigues 42-1 DT 
Calxa Postal, 6487 
luanda 
Tel: 35515/6 
Cable: TELECTRA Luanda 

AUSTRALIA 
Hewlett-Packard Australia 

Ply Ltd. 
31-41 Joseph Street 
Blackburn. Vlctona 3130 
P.O. Box 36 
Doncaster East, Victoria 3109 
Tel. 89-6351 
Telex: 31-024 
Cable: HEWPARD Melbourne 
Hewlett-Packard Australia 

Ply. Ltd 
31 Bridge Street 
Pymble 
New South Wales, 2073 
Tel' 449-6566 
Telex 21561 
Cable" HEWPARD Sydney 
Hewlett-Packard Australia 

Ply. Ltd 
153 Greenhill Road 
Parkside. SA.. 5063 
Tel. 272-5911 
Telex' 82536 ADEL 
Cable. HEWPARD ADELAID 
Hewlett-Packard Australia 

Ply Ltd 
141 Stirling Highway 
Nedlands. W A. 6009 
Tel. 86-5455 
Telex 93859 PERTH 
Cable" HEWPARD PERTH 
Hewlett-Packard Australia 

12r~oTltgrigOng Street 
Fyshwick, A.C T 2609 
Tel 95-2733 
Telex' 62650 Canberra 
Cable HEWPARD CANBERRA 
Hewlett Packard Australia 

Pty Ltd 
5th Floor 
Teachers UniOn BUilding 
495-499 Boundary Street 
f~:ri2~]_~~~4 4000 Queensland 

Cable HEWPARD Brisbane 

GUAM 
Medical/Pocket Calculators Only 
Guam Medical Supply, Inc. 
Jay Ease BUilding, Room 210 
PO. Box 8947 

i~~6~6~~~1 ~6911 
Cable: EARMED Guam 

HONG KONG 
Schmidt & Co.(Hong Kong) Ltd 
PD. Box 297 
Connahght Centre 
39th Floor 
Connaughl Road. Central 
Hong Kong 
Tel H-255291-5 
Telex' 74765 SCHMC HX 
Cable SCHMIDTCO Hong Kong 

INDIA 
Blue Star ltd 
Kasturl Buildings 
Jamshedll Tata Ad 
Bombay 400 020 
Tel' 29 50 21 
Telex: 001-2156 
Cable BLUEFROST 
Blue Star Ltd. 
Sahas 
414/2 Vir Savarkar Marg 
Prabhadevi 

~f.~~% ~~o 025 
Telex 011-4093 
Cable FROSTBLUE 

Blue Star Ltd 
Band B.ox House 
Prabhadevr 

~e~~~ah b~O 025 
Telex 011-3751 
Cable BLUESTAR 
Blue Star Ltd 
7 Hare Street 
PO, Box 506 
Calcutta 700 001 
Tel 23-0131 
Telex: 021-7655 
Cable. BLUESTAR 
Blue Star Ltd 
7th & 8th Floor 
Bhandari House 
91 Nehru Place 
New Delhi 110024 
Tel 634770 & 635166 
Telex: 031-2463 
Cable. BLUESTAA 
Blue Star Ltd. 
Blue Star House 
It/l1A Magarath Road 
Bangalore 560 025 
Tel 55668 
Telex: 043-430 
Cable: BLUESTAR 
Blue Star Ltd 
Meeakshl Mandrran 
x:o/1678 Mahatma Gandhi Rd 
Cochin 682 016 
Tel: 32069.32161.32282 
Telex: 0885-514 
Cable' BLUESTAR 
Blue Star ltd 
1-1-117/1 
Sarojlni Devi Road 
Secunderabad 500 003 
Tel: 70126, 70127 
Cable: BLUEFROST 
Telex: 015-459 

Blue Star ltd. 
2/34 Kodambakkam High Road 
Madras 600034 
Tel 82056 
Telex 041-379 
Cable 8LUESTAR 

INDONESIA 
BERCA IndoneSia P T 
P.O. Box 496/Jkt 
JLN.Abdul MUls 62 
Jakarta 
Tel. 40369, 49886,49255,356038 
JKT 42895 
Cable' BE RCA CON 
BERCA Indonesia P.t. 
63 JL Raya Gubeng 

fel:r~~~6; 
ISRAEL 
ElectrOniCS & Englfleerlflg Dlv. 

of Motorola Israel Ltd 
17, Kremenetskl Street 
P.O. Box 25016 
Tel-Aviv 
Tel. 38973 
Telex' 33569 
Cable. BASTEL Tel-AVIV 

JAPAN 
Vokogawa-Hewlett-Packard Ltd 
Ohashi Building 
59-1 Voyogl l-Chome 
Shlbuya-ku, Tokyo 151 
Tel. 03-370-2281/92 
Telex: 232-2024YHP MARKET 

TDK 23-724 
Cable YHPMARKET 
Vokogawa-Hewlett-Packard Ltd 
Chuo Bldg., 4th Floor 
4-20, Nlshlnakajlma 5-chome 
Vodogawa-ku,Osaka-shi 
Osaka,532 
Tel' 06-304-6021 
Yokogawa-Hewlett-PaCkard Ltd 
Nakamo Building 
24 Kaml Sasajlma-cho 

~:I~am~~r~~l_~frloya , 450 

Yokogawa-Hewlett-Packard Ltd 
Tanlgawa BUlldmg 
2-24-1 Tsuruya-cho 
Kanagawa-ku 
Yokohama, 221 
Tel 045·312-1252 
Telex 382-3204 YHP YOK 
Vokogawa·Hewlett-Packard Ltd 
Mlto Mltsu Buildmg 
105, Chome-l,San-no-maru 
Mito, Ibaragl 310 
Tel: 0292-25-7470 
Yokogawa·Hewlen-Packard lid 
Inoue BUilding 
1348-3, Asahl-cho, l-chorne 

fetl~O~~'2~2;_t~a5~a 243 

vokogawa-Hewlett-Packard Ltd 
Kumagaya Asahl 
Hackljunl Building 
4th Floor 
3-4,Tsukuba 

fe~~:~5_~~:6~~~ama 360 

KENYA 
Technical EnOlneermg 

Servlces(E.A )Ltd., 
P.O Box 18311 
Nairobi 
Tel 557726/556762 
Cable PROTON 
Medical Only 
InternatIOnal AeradlO(E A.)Ltd 
P.O Box 19012 
Nairobi Airport 
Nairobi 
Tel: 336055/56 
Telex: 22201122301 
Cable: INTAERIO Nairobi 

KOREA 
Samsung ElectroniCS Co., Ltd 
20th FI Dongbang Bldg 250,2-KA 
C,P,O. Box 2775 
Taepyung-Ro. Chung-Ku 
Seoul 
Tel' (23) 6811 
Telex: 22575 
Cable ELEKSTAR Seoul 

MALAYSIA 
Teknik Mutu Sdn Bhd. 
2 Lorong 13/6A 
SectIOn 13 
Petaling Jaya,Selangor 
Tel. 54994/54916 
Telex' MA 37605 
Protei EngmeermQ 
P.O. Box 1917 
lot 259, Satok Road 
Kuching, Sarawak 
Tel: 2400 
Cable: PROTEl ENG 

MOZAMBIQUE 
A N Goncalves, Lta. 
162, l' Apt. 14 Av D. lUIS 
Calxa Postal 107 
Lourenco Marques 
Tet 27091,27114 
Telex: 6-203 NEGON Mo 
Cable' NEGON 

NEW ZEALAND 
Hewlett-Packard (N.l.) Ltd 
P.O. Box 9443 
Courtenay Place 
Wellington 
Tel 877-199 
Cable' HEWPACK Wellmgton 
Hewlett-Packard (N l) Ltd. 
Pakuranga ProfeSSIOnal Centre 
267 Pakuranga Highway 
Box 51092 

fe~.k~69_6~1 
Cable: HEWPACK,Auckland 
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Analytlcal/MedlcalOnly 
Medical Supplies N.l. Ltd 
SCIentifiC DIVISion 
79 Carlton Gore Rd Newmarket 
POBox 1234 
Auckland 
Tel. 75-289 
Cable DENTAL Auckland 
Analytical/Medical Only 
Medical Supplies N.Z Ltd 
POBox 1994 
147-161 Tory St 
Wellington 
Tel 850·799 
Telex 3858 
Cable DENTAL. Wellington 
Analytical/Medical Only 
Medical Supplies N l. lid 
P.O Box 309 
239 Stanmore Road 
Christchurch 
Tel: 892-019 
Cable' DENTAL, Chnstchurch 
Analytical/Medical Only 
Medical Supplies N l. Ltd 
303 Great Kmg Street 
P.O. Box 233 
Dunedin 
Tel. 88-817 
Cable' DENTAL. Dunedin 

NIGERIA 
The Electronics 

InstrumefitatlOns Ltd 
N6B/770 Oyo Road 
Oluseun House 
PM 8. 5402 
Ibadan 
Tel 61577 
Telex. 31231 TEll Nigeria 
Cable THETEIL Ibadan 
The Electronics Instrumenta-

tlOnsLtd. 
144 Agege Motor Road, Mushm 
POBox 6645 
Lagos 
Cable THETEIL lagos 

PAKISTAN 
Mushko & Company, Ltd 
Gosman Chambers 
Abdullah HarOOfl Road 
Karachi-3 
Tel' 511027. 512927 
Telex: 2894 
Cable COOPERATOR Karachi 
Mushko & Company, ltd 
38B, Satellite Town 

fe~.~~I~~~di 
Cable FEMUS Rawalpindi 

PHILIPPINES 
The Onlme Advanced 

Systems CorporatIOn 
RICO House 
Amorsolo cor. Herrera Str 
LegaspI Village, Makatl 
Metro Manila 
Tel 85-35-81,85-34-91 
Telex 3274 ONLINE 

RHODESIA 
Field Technical Sales 
45 KelVin Road Nqrth 
P.O Box 3458 
Salisbury 
Tel 705231 (5 Imes) 
Telex RH 4122 

SINGAPORE 
Hewlett-Packard Smgapore 

{Pte.ILtd. 
1150 Depot Road 
Alexandra P O. Box 58 

f~I~~~~_~r3~~ 
Telex HPSG RS 21486 
Cable' HEWPACK, Singapore 

SOUTH AFRICA 
Hewlett·Packard South Africa 

{Pty I. Ltd 
Private Bag Wendywood 
Sandton. Transvaal 2144 
Hewlett-Packard Centre 
Daphne Street. Wendywood, 
Sandlon, Transvaal 2144 
Tel. 802-10408 
Telex: 8-4782 
Cable HEWPACK JOHANNESBURG 
Service Department 
Hewlett-Packard South Africa 

p.h'tx ~~d325 
Gramley, Sandton. 2018 
451 Wynberg ExtenSion 3, 
Sandt on , 2001 
Tel: 636-8188/9 
Telex' 8-2391 
Hewlett-Packard South Africa 

P 6~~d~ ~~~ 
Howard Place, Cape Provmce, 7450 
Pifle Park Centre. Forest DrIVe, 
Plnelands, Cape PrOVince, 7405 
Tel' 53-7955 thu 9 
Telex 57-0006 
Service Department 
Hewlen-Packard South Africa 

{Pty.I.ltd. 
POBox 37099 
Overport, Durban 4067 

~~~b~I~~~s~oad 
Durban, 4001 
Tel: 88-7478 
Telex: 6-7954 

TAIWAN 
Hewlett-Packard Far East Ltd, 
Taiwan Branch 
39 Chung Hsiao West Road 
Sec 1, 7th Floor 
Taipei 
Tel 3819160-4 
Cable: HEWPACK TAIPEI 
Hewlett-PaCkard Far East Ltd 
Taiwan Branch 
68-2. Chung Cheng 3rd. Road 

~e~:o(~~\u2n4~318_KaOhSiUng 
Analytical Only 
San Kwang Instruments Co, Ltd , 
No. 20, Vung SUI Road 
Taipei 
Tel: 3715171-4 (5 lines) 
Telex: 22894 SANKWANG 
Cable' SANKWANG TAIPEI 

TANZANIA 
Medical Only 
International Aeradlo (E.A.), Ltd. 
P.O. Box 861 
Dar es Salaam 
Tel: 21251 Ext. 265 
Telex: 41030 

THAILAND 
UNtMESA Co., Ltd 
Elcom Research BUilding 
2538 Sukumvit Ave 
Bangkok 
Tel. 3932387, 3930338 
Cable UNIMESA Bangkok 

UGANDA 
Medical Only 
International Ae$dio(E.A.). LId., 
P.O. Box 2571 
Kampala 
Tel: 54388 
Cable INTAERID Kampala 

ZAMBIA 

~'5' ~~bxu?7~~ambla) Ltd 
Lusaka 
Tel: 73793 
Cable: ARJAYTEE, Lusaka 

OTHER AREAS NOT USTEO, CONTACT: 
Hew1et1-Packard Intercontinental 
3200 Hillview Ave 
Palo Alto, California 94304 
Tel: {4151493-1501 
TWX: 910-373-1267 
Cable HEWPACK Palo Alto 
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For more information call your local HP Sales Office or East (301 ) 948-6370-
Midwest (312) 255-9800 - South (404) 955-1500 - West (213) 877-1282. Or 
write : Hewlett-Packard Components, 640 Page Mill Road, Palo Alto, 
California 94304. In Europe, Hewlett-Packard GmbH, P.O. Box 250, 
Herrenberger Str. 110, D-7030 Boeblingen, West Germany. In Japan, YHP, 3-
29-21 , Takaido-Higashi , Suginami-Ku, Tokyo, 168. 

Printed in U.S.A. Revised from 5953-0335 D (4177) 
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