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AUSTRIA
Hewlett-Packard Ges.m.b.H
Handelska 52/3

P.0. Box 7

A-1205 Vienna

Tel: (0222) 33 66 06 to 09
Cable: HEWPAK Vienna
Telex 75923 hewpak a

BELGIUM
Hewlett-Packard Benelux
SA

Avenue de Col-vert, 1,
iGroenkraaglaani

81170 Brussels

Tel: (02: 72 22 40

Cable: PALOBEN Brussels
Telex: 23 484 paioben bru

DENMARK
Hewlett-Packard A°S
Datavej 38

0K-3460 Blrkerad
Tel- i01: £1 66 40
Cable HEWPACK AS
Telex: 166 40 hp as

Hewlett-Packard A/S
Torvet 9

DK-8600 Silkebarg
Tel: (061 82-71-66
Telex: 166 40 hp as
Cabie: HEWPACK AS

FINLAND
Hewlett-Packard Oy
Bulevardi 26

P.0. Box 12185

SF-00120 Helsinki 12

Tel: (80" 13730

Cable: HEWPACKOY Helsinki
Telex: 12-15363 hel

FRANCE
Hewlett-Packard France
Quartier de Courtaboeuf
Boite Postale No. &
F-91401 Qrsay

Tel: (13 907 78 25

Cabie: HEWPACK Crsay
Telex: 60048

ANGOLA
Telectra-Empresa Tecnica
de Equipamentos Eleclricos
SARL
Rua de Barbosa, Roduigues
D1

£.0. Box 6487
Luanda
Cable: TELECTRA Luanda

AUSTRALIA

Hewiett-Packard Australia
Pty. Ltd.

22-26 Weir Street

Glen Iris, 3146

Victoria

Tel: 20-1371 (6 lines:

Cable: HEWPARD Metbourne

Telex: 31 024

Hewlett-Packard Australia

31 Bridge Street
Pymble,

New South wales, 2073
Tel- 449 6566

Telex- 21561

Cable: HEWPARD Sydney

Hewlett-Packard Australia

97 Churchill Road
Prospect 5082

South Austratia

Tel: 44 8151

Cable: HEWPARD Adelaide

Hewiett-Packard Australia
Pty. Ltd.

15t Floor, Suite 1213
Casablanca Buildings

196 Adelaide Terrace

Perth, W.A. 6000

Tel: 25-6800

Cable: HEWPARD Perth

Hewlett-Packard Austrahia
Pty. Ltd

10 Woolley Street

PO Box 191

Dickson A.C.T. 2607

Tel: 49-8194

Cable: HEWPARD Canberra ACT

Hewlett-Packard Australia
Pty. Ltd

2nd Floor, 49 Gregory Terrace
Brisbane, Queensland, 4000
Tel: 29 1544

CEYLON

United Electricals Ltd
P.0. Box 681

60, Park St.

Colombo 2

Tel: 26696

Cable: HOTPOINT Coiombo

HEWLETT+-PACKARD

ELECTRONIC INSTRUMENTATION SALES AND SERVICE
EUROPE, AFRICA, ASIA, AUSTRALIA

Hewlett-Packard France
4 Quai des Etroits
F-69321 Lyan Cedex 1
Tel 7814263 45
Cabte: HEWPACK Lyon
Telex: 31617

Hewlett-Packard France
29 rue de l2 Gare
F-31700 Blagnac

Tel- (61} 85 82 29
Telex: 51957

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Bernerstrasse 117

Pastfach 560 140

D-6000 Frankfurt 56

Tel: (0611) 50 04-1

Cabte: HEWPACKSA Frankfurt
Telex: 41 32 49 fra

Hewlett-Packarg Gmb:
Vertriebsbiro Bibling
Herrenbergesstrasse 1],
D-7030 Batlingen, Wirtiemberg
Tel: (07031) 66 72 87

Cable: HEPAK 8Gblingen

Telex: 72 65 739 bbn

Hewlett-Packard GmhH
Vertriebsbiiro Diisseldorf
Vogelsanger Weg 38
D-4000 Diisseldorf

Tel: 102111 63 80 31 35
Telex: 85/86 533 hpdd d

Hewlett-Packard GmbH
Vertriebsbiro Hamburg
Wendenstr. 23

0-2000 Hamhurg 1

Tel: (0411} 24 13 93

Cable: HEWPACKSA Hamburg
Telex: 21 63 032 hphh d

Hewiett-Packard GmbH
Vertriebsburo Hannover
Mellendorfer Strasse 3
0-3000 Hannover - Kleefeld
Tel: 10311) 55 06 26

CYPRUS

Kypronics

19 Gregorios & Xenopoulos Road
P.0. Box 1152

CY-Nicosia

Tei: 45628/28

Cable: KYPRONICS PANDEHIS

ETHIOPIA

African Salespower & Agency
Private Ltd., Co.

P.0. Box 718

58/59 Cunningham St

Addis Ababa

Tel: 12285

Cable: ASACO Addisababa

HONG KONG

Schmidt & Co. (Hong Kong: Ltd
P.0. Box 297

1511. Prince’s Building

15th Floor

10, Chater Road

Hong Kang

Tel- 240168, 232735

Telex: HX4766 SCHMCO

Cable: SCHMIDTCO Hong Kong

INDIA

Blue Star Ltd
Kasturi Buildings
Jamshedji Tata Rd
Bombay 400 020
Tel: 29 50 21
Telex: 3751
Cadle: BLUEFROST

Blue Star Lid

4182 Vir Savarkar Marg
Prabhadevi

Bombay 400 025

Tel: 45 73 01

Teiex- 3751

Cable: BLUESTAR

Blue Star Lte
14 40 Civil Lines
Kampur 208 001
Tel: 6 88 82
Cable: BLUESTAR

Blue Star, Ltd

7 Hare Street
P.O Box 506
Calcutta 700 001
Tel. 23-0131
Telex: 655

Cable: BLUESTAR

Blue Star Ltd
Blue Star House
34 Ring Road
Lajpat Nagar

New Delhi 110 024
Tel: 62 32 76
Telex: 463

Cable: BLUESTAR

Blue Star, Ltd

Blue Star House
11/11A Magarath Road
Bangalore 560 025
Tel: 51473

Telex: 430

Cable: BLUESTAR

EUROPE

Hewlett-Packard GmbH
Vertriebsbiiro Miinchen
Unterhachinger Strasse 28
ISAR Center

D-8012 Ottobrunn

Tel: (0811) 601 30 617
Telex: 52 49 85

Cable: HEWPACKSA Miichen

(West Berlin)
Hewlett-Packard GmbH
Vertriebsbiro Beriin
Wilmersdorfer Strasse 113/114
0-1000 Bertin W. 12

Tel: (0311} 3137046

Telex: 18 34 05 hpbin d

GREECE

Kostas Karayannis

18, Ermou Street
GR-Athens 126

Tel: 3230-303, 3230-305
Cable: RAKAR Athens
Telex: 21 58 62 rkar gr

IRELAND
Hewlett-Packard Ltd

224 Bath Road

GB-Slough, SL1 4 DS, Bucks
Tel: Siough (0753} 33341
Cable: HEWPIE Slough
Telex: B48413

Hewlett-Packard Ltd

The Graftons

Stamfora New Road
Altrincham, Cheshire, England
Tel: (061) 928-8626

Telex: 66BOGE

ITALY

Hewlett-Packard Italiana S p A,
Via Amerigo Vespucei 2
1-20124 Miian

Tel: (21 6251 (10 linesi

Cable: HEWPACKIT Milar
Telex: 32046

Hewlett-Packard Italiana Sp.A.
Piazza Marconi, 25

1-00144 Rome - Eur

Tel: (6) 5912544,5, 5915947
Cable: HEWPACKIT Rome
Telex: 61514

Hewlett-Packard [taliana S.p.A.
Vicolo Pastori,

1-35100 Padova

Tel: {43 66 40 62

Telex: 32046 via Milan

Hewlett-Packard Italiana S.p.A.
Via Colli, 24

1-10129 Turin

Tei: (11) 53 82 64

Telex: 32046 via Milan

LUXEMBURG
Hewlett-Packard Benelux
SANY.

Avenue de Col-Vert, 1.
{Groenkraaglaan;

B-1170 Brussets

Tel: (03/021 72 22 40
Cable: PALOBEN Brussels
Telex: 23 494

NETHERLANDS
Hewlett-Packard Benelux/N.V
weerdestein 117

P.0. Box 7825
NL-Amsterdam, 21011

Tel: 020-42 77 77, 44 29 &6
Cable: PALOBEN Amsterdam
Telex: 13 216 hepa nt

NORWAY
Hewlett-Packard Norge AS
Nesveren 13

Box 149

N-1344 Haslum

Tel: 02) 53 83 60

Telex: 16621 hpnas n

PORTUGAL
Telectra-Empresa Técnica de
Eléctricos S.a.r.l.

Rua Rodrigo da Fonseca 103
P.0. Box 2531

P.Lisbon 1

Tel: (19) 68 60 72

Cable: TELECTRA Lisbon
Telex: 1598

AFRICA, ASIA, AUSTRALIA

Blue Star, Ltd
1-1-11771

Sarojini Devi Road
Secunderabad 500 003
Tel: 763 91, 7 7393
Cable: BLUEFROST
Telex: 459

Blue Star, Ltd
23°24 Second Line Beach
Madras 600 001

Tel: 2 39 55

Telex: 379

Cable: BLUESTAR

Blue Star, Ltd

1B Kaiser Bungalow
Dindli Road
Jamshedpur 831 001
Tei: 38 04

Cable: BLUESTAR
Telex: 240

INDONESIA

Bah Bolon Trading Coy. N.V
Dialah Merdeka 29
Bandung

Tel: 4915; 51560

Cable: ILMU

Telex: 08-809

IRAN

Multicorp International Ltd
Avenue Soraya 130

P.0. Box 1212

IR-Teheran

Tel: 83 10 35-39

Cable: MULTICORP Tehran
Telex: 2893 MCI TN

ISRAEL

Electronics & Engineering
Div. of Motorola Israel Ltd

17 Aminadav Street

Yel-Aviv

Tel: 36941 (3 lines)

Cable: BASTEL Tel-Aviv

Telex: 33569

JAPAN
Yokogawa-Hewlett-Packard Ltd
Ohashi Building

1-59-1 Yoyogi

Shibuya-ku, Tokyo

Tel: 03-370-2281/92

Telex: 232.2024YHP

Cable: YHPMARKET TOK 23.723

Yokogawa-Hewlett-Packard Ltd
Nisei Ibaragi Bldg

2:2-8 Kasuga

ibaragi-Shi

Osaka

Tel: (07261 23-1641

Telex: 5332-385 YHP OSAKA

Yokogawa Hewlett-Packard Ltd
Nakamo Building

No, 24 Kamisasazima-cho
Nakamura-ku, Nagoya City
Tel: (052} 571-5171

Yokogawa Hewlett-Packard Lt¢
Nitto Bldg.

2.4-2 Shinohara-Kita

Kohoku ku

Yokohama 222

Tel: 045-432-1504

Telex: 382-3204 YHP YOK

Yokogawa:Hewlett-Packard Ltd.
Chuo Bldg
Rm. 603 3,

2-Chome

1ZUMI-CHO,

Mito, 310

Tel: 0292-25-7470

KENYA
Kenya Kinetics
£.0. Box 18311
Nairobi, Kenya
Tel: 57726

Cable: PROTON

KOREA

Amecican Trading Company
Korea.

1.P.0. Box 1103

Dae Kyung Bidg., 8th Fioor

107 Sejong-Ro,

Chongro-Ku, Seou!

Tel: (4 lines) 73-8924-7

Cable: AMTRACO Seoul

LEBANON

Constantin E. Macridis

P.0. Box 7213

RL-Beirut

Tel: 220846

Cable: ELECTRONUCLEAR Beirut

MALAYSIA
MECOMB Malaysia Ltd

2 Lorong 13/6A

Section 13

Petaling Jaya, Selangor
Cable: MECOMB Kuala Lumpur

MOZAMBIQUE

AN Goncalves. Lta
162, Av. D. Luis

£.0. Box 107
Lourenco Margues

Tel: 27091, 27114
Telex: 6-203 Negon Mo
Cable: NEGON

NEW ZEALAND
Hewlett-Packard (N.Z.} Ltd
94.96 Dixon Street

P.0. Box 9443

Courtenay Place,
Wellington

Tel: §9-559

Telex: 3898

Cable: HEWPACK Wellington

Hewlett-Packard (N.2.0 (td
Pakuranga Professional Centre
267 Pakuranga Highway

Box 51092

Pakuranga

Tel: 569-651

Cable: HEWPACK, Auck’and

NIGERIA

TEIL {Masacon Dwision)

25 Moronu Street. Suru-Lere
0. Box 5707

Lagos

Tel: 34545

Cable THETEIL Lagos

SPAIN
Hewlett-Packard Espariola, § A
Jerez No 8

E-Madrid 16

Tel: 458 26 00

Tetex: 23515 hpe

Hewlett-Packard Espafioia, SA.
Milanesado 21-23

E-Barcelona 17

Tel: (3) 203 62 00

Telex: 52603 hpbe e

SWEDEN

Hewlett-Packard Sverige AB
Enighetsvagen 1-3

Fack

$-161 20 Bromma 20

Tel: (08: 98 12 50

Cable: MEASUREMENTS
Stockholm

Telex: 10721

Hewlett-Packard Sverige AB
Hagakersgatan 9C

$-431 41 Malndal

Tel: (031) 27 68 00,01
Telex: Via Bromma

SWITZERLAND

Hewlett Packard (Schweiz) AG
Zurcherstrasse 20

P.0. Box 64

CH-8952 Schlieren Zurich
Tel: (01} 98 18 2124

Cabie: HPAG CH

Telex: 53933 hpag ch

Hewlett-Packard (Schweiz) AG
9, Chemin Louis-Pictet
CH-1214 Vernier--Geneva

Tel: (022) 41 4950

Cabte: HEWPACKSA Geneva
Telex: 27 333 hpsa ch

TURKEY

Telekom Engineering Bureau
Saglik Sok No. 15/1
Ayaspasa-Beyoglu

P.0. Box 437 Beyoglu
TR-Istanbul

Tel: 49 40 40

Cable: TELEMATION Istanbul

PAKISTAN

Mushko & Company, Ltd.
Oosman Chambers
Abdullah Haroon Road
Karachl 3

Tel: 511027, 512927

Cable: COOPERATOR Karachi

Mushko & Company, Ltd
388, Satellite Town
Rawaipindi

Tei: 41924

Cable: FEMUS Rawaipindi

PHILIPPINES

Electromex, Inc

6th Flaor, Amalgamated
Development Corp, Bldg

Ayala Avenue, Makati, Rizal

C.C.P.0. Box 1028

Makati, Rizal

Tel: 86-18-87, 877677

878688, 87-18-45, 889171,

83-81-12, 83-82-12
Cable: ELEMEX Manila

SINGAPORE

Mechanical and Combustion
Engineering Company Ltd

10.12, Jalan Kilang

Red Hill Industrial Estate

Singapare, 3

Tel: 647151 (7 lines)

Cable: MECOMB Singapore

Hewlett-Packard Far East
Area Dffice

P.0. Box 87

Alexandra Post Office
Singapore 3

Tel: 633022

Cable: HEWPACK SINGAPORE

SOUTH AFRICA

Hewlett Packard South Africa
(Pty.), Ltd.

P.0. Box 31716

Braamfontein Transvaal

Milnerton

30 De Beer Street

Johannesburg

Tel: 725-2080, 725-2030

Telex: 0226 JH

Cable: HEWPACK Johannesburg

Hewlett Packard South Africa
Pty Ltd

Breecastle Mouse

Bree Street

Cape Yown

Tel: 26941,2/3

Cable: HEWPACK Cape Towri

Telex: 0006 CT

Hewltett Packasd South Africa
Py, 1

641 Ridge Road. Durban

P.0. Box 99

Overport, Natal

Ter. 88-6102

Telex: 567954

Caple: HEWPACK

UNITED KINGDOM
Hewlett-Packard Ltd.
224 Bath Road
GB-Stough, SL1 4 DS, Bucks
Tel: Slough (0753} 33341
Cable: HEWPIE Slough
Telex: 848413
Hewlett-Packard Ltd.
“‘The Graftons’
Stamford New Road
GB-Altrincham, Cheshire
Tel: (061) 928-8626
Telex: 668068

Hewlett-Packard Lid's registered
address for V.A.T. purposes
only

70, Finsbury Pavement

London, EC2ALSX

Registered No: 630597

SOCIALIST COUNTRIES
PLEASE CONTACT:
Hewlett-Packard Ges.m.b.H.
Handelskai 52,3

P.0. Box 7

A-1205 Vienna

Ph: {0222) 33 66 06 to 0%
Cable: HEWPACK Vienna
Telex: 75923 hewpak a

ALL OTHER EURQPEAN

COUNTRIES CONTACT:

Hewlett-Packard .4

Rue du Bois-du-Lan 7

P.0. Box 85

CH-1217 Meyrin 2 Geneva
Switzerland

Tel: (022] 41 54 00

Cable: HEWPACKSA Geneva

Telex: 2 24 86

TAIWAN
Hewlett Packard Taiwan
39 Chung Shiao West Road
Sec. 1

Overseas Insurance
Corp. Bidg. 7th Floor
Taipei

Tel: 389160.1,2, 375121,
Ext. 240249

Telex: TPB24 HEWPACK
Cable: HEWPACK Taipei

THAILAND
UNIMESA Co., Ltd.
Chongkoinee Building

56 Suriwongse Road
Bangkok

Tel: 37956, 31300, 31307,

37
Cable: UNIMESA Bangkok

UGANDA

Uganda Tele-Eiectric Co., Ltd.
P.0. Box 4443

Xampala

Tel: 57279

Cable: COMCO Kampaia

VIETNAM
Peninsular Trading Inc

P.0, Box H-3

216 Hien-Vuong

Salgon

Tel: 20-805, 93398

Cable: PENTRA, SAIGON 242

ZAMBIA

R. ). Tilbury (Zambia} Ltd
P.0. Box 2792

Lusaka

Zambia, Central Africa
Tel: 73793

Cable: ARJAYTEE, Lusaka

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewlett-Packard
Co-ordination Office for
Mediterranean and Middie
East Operations

Piazza Marcom 25
1-00144 Rome-Eur, Italy
Tel: (6) 59 40 29

Cable: HEWPACKIT Rome
Telex: 61514

OTHER AREAS NOT
LISTED, CONTACT:
Hewlett-Packard
Export Trade Company
3200 Hillview Ave
Pala Alto, Cafifornia 94304
Tel: :415) 3267000

iFeb. 71 493-1501)
TWX: 910-3/3-1267
Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493

£ 7.73




HEWLETTHP PACKARD

OPERATING AND SERVICE MANUAL

RANGE CALIBRATOR
11683A

SERIAL NUMBERS

This manual applies directly to instruments with
serial numbers prefixed 1312A.

For additional important information about serial
numbers, see INSTRUMENTS COVERED BY
MANUAL.

Copyright HEWLETT-PACKARD COMPANY 1973
1501 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, US.A.

MANUAL PART NO. 11683-90001
Microfiche Part No. 11683-90002 Printed: August 1973
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Mode!l 11683A

1. GENERAL INFORMATION

9. This operating and service manual contains
information pertaining to incoming inspection,
operation, performance tests, adjustments, and
service for the HP Model 11683A Range
Calibrator.

3. Equipment recommended for use in perform-
ance tests, adjustments, and service to the 11683A
is listed in Table 2. Test equipment which meets or
exceeds the critical specifications of Table 2 must
be used for calibration if the 11683A is expected
to conform to the published specifications.

4. The 11683A and all supplied accessories are
shown in Figure 1. The published specifications are
listed in Table 1.

5. Instruments Covered by Manual

6. This instrument has a two-part serial number.
The first four digits and the letter comprise the
serial number prefix. The last five digits form the
sequential suffix that is unique to each instrument.
The contents of this manual apply directly to
instruments having the same serial number pre-
fix(es) as listed under SERIAL NUMBERS on the
title page.

Page 1

7. An instrument manufactured after the printing
of this manual may have a serial prefix that is not
listed on the title page. This unlisted serial prefix
indicates that the instrument is different from
those documented in this manual. The manual for
this instrument is supplied with a yellow Manual
Changes supplement that contains “change inform-
ation” that documents the differences.

8. In addition to change information, the supple-
ment may contain information for correcting
errors in the manual. To keep this manual as
current and accurate as possible, Hewlett-Packard
recommends that you periodically request the
latest Manual Changes supplement. The supple-
ment for this manual is keyed to this manual’s
print date and part number, both of which appear
on the title page. Complimentary copies of the
supplement are available from Hewlett-Packard.

9. For information concerning a serial number
prefix not listed on the title page or in the Manual
Changes supplement, contact your nearest Hewlett-
Packard office.

10. Description

11. The 11683 A Range Calibrator is used to verify
proper operation of compatible Power Meters such

Table 2. Recommended Test Equipment

Instrument Critical Specifications Model Use*
Digital Readout: 5 digits HP 3450B P,AT
Voltmeter DC Measurements Option 002

Ranges: 100 mV to 100 V full-scale
Accuracy: * 0.02%
Resistance Measurements
(four-wire measurement capability)
Ranges: 100 2 to 10 k€2 full-scale
Sensitivity: 1 m&2
Accuracy: * 0.02%
Oscilloscope Vertical Amplifier HP 180C/ A, T
Bandwidth: DC to 5 MHz 1801A/
Deaflection Factor: 1821A
50 mV /division minimum
Attenuator Accuracy: = 2%
Time Base
Time Span/division: 1 ms to 1 s
Time base accuracy: * 3%
Four-Wire Cable Recommended Length: 5 feet maximum (see Figure 2) |

*#P = performance; A = adjustment; T = troubleshooting




SUonDOOTT Juauodwo)) K1quIassy £V 9] a4nsiyg

192\/——7—1
LHEV

« 2OLVEY +2ILVEY
ASSY ZvEY | / 10zvEY
PHLVEY ’4 EHLYEVY
FAVATA gl iwivev
£ILVEY ———r v I
gytvey — [ \BSLVSV
GHLYEY — , $vowsv
LLAWEY zuivey — T3 " ASSY LvEV
LOLYEY

SNOILVIO0T LNINOdINOD ATGINISSY £V

VEBITT I9POIN 0% 9%ed




188‘1 OOO‘QZ > .............. Gpn’ﬂfuv
OAJBIOI %GE > © * * 1 e e Ayprurngy
D.GL+ OV QF— = omjeredway,

:Juewdrys pue a3e103s yjoq oy Ajdde suonejrwr
[BJUSWUOIIAUD  FUIMO[[O] O], ‘JUSWUOIIAUD AIp
‘UBSID B UI PAIO)S 9q PINOYS JUSWINIISUTI oY, "Tg

1uswdiyg pue abeiorg -gg

"901JJO pIeYORJ-1)9[MOH 1SaIesU INOA 03 seutmbul
$S3IPpPE ‘UOI1BULIOJUI [RUOTIIPPE 10 "S}IUN JR[Npow
-qns JO SuOBUIqUIOD [eISASS $1dd0e By} owel]
oer v st swrery ivjdepe oy, ‘owrery isydepe ue
dursn £q pojunow Yorl 8¢ UBD JUSWINIISUT AL ‘6%

Buniunoy oey ‘gz

"Jouaq B UO 98N I0J puels }[1) € pue
1097 onserd ym paddmbe st juswnmsur oUlL, ‘L%

uoneladQ youag "9z

199; OOO‘QI > .............. apn:‘IiIV
QAI'JBIG.I %96 > ............. &1!p¥mnH
0099 o,l O -------------- alnqeladwal

‘SUOT}RIIWI] SUIMO[[0F 3}
UIyiMm og pnoys juswuodiaue Junpeiad() oyJ, ‘gg

juswuoaiaug bunesadq g

"SuOONIISUT dNYOOY I0] [ENUBW 90TAISS
pue 3unersdo sJ918]y I9MOJ 9y} 03 I9JeY '€Z

SUOII0BUUOIBIU| 22

JuswInIIsur ay) 0} agejjoa
auI| o oy} 91dnod 07 pasn st porddns od 4y
paduoxd-ea1y3 oYy ueY) 10Y30 9[qeo Fomod
Aue J1 1s0] aq Aew jeurqed JuLINIISUL
oY) urpunoid £q pepiaoxd uonoajoid sy,

ONINHYM

"o[qerreae sgnid a[qes 1emod ayj Jo stequinu jxed
oy} 10] ¥ 2In3I] 03 I8Jey 'UOTBUISIP JO AIJUNod
oY) uo spusdop juswmnysul yoes yym paddiys
anid oiqeo zemod jo odAy oy, “eulqes juow
-NIISULl 8y} Spunoid a[qed sy} ‘spoeidecer iomod
o 9rerrdordde ue 01 pPandaUUOD USYM “o[qed 1amod
SIIM-991U} ® Y)Im poddimbs st quemrnijsut siyp ‘spre
-puels £197eS [BUOTIRUISIUT YIIM 9OUBPIOIOR U] "T7

a|qeQ Jamod ‘0g

‘uornjerado
OBA (OZT I0] pa[eisul £10j0BJ aIe asny pue pie)
UONO9[eS 9de[0A SUIT SYJ, "UOTIS[AS asny pue
agdejoa aurl 10j uononysur sepraoid ¢ emSig ‘g1

uonos|ag abejjop auly ‘gL

VEBITT [epoN

VA 0T ueyj ssof st uondwnsuod 10moq
oseyd o[3uIs ZH 0F% 01 8% ‘%0T— %S+ OBA 0FC
I0 ‘0%3 ‘03T ‘00T Jo Indjno ue yum 201nos romod
e saxmbar JIojeique) eSury VER9TT oYL ‘LI

sjuswiadinbay Jamod ‘gL

"JUDUR[)I08 WIB[D 107 Funiem noyjim juswsde[der
10 Jredoi 10j afueire [[IM 901jJ0 JH OYL 09dsul
01 9Anejudsaldor pIeord-199[MO[] ® puR IOLAIRD
9y3 10y (Aue j1) sremojewn Surddiys peSewrep oyn
desay "9013J0 preyoed-13oIMOf] 3seieaU oYy Amou
‘s)s9} oouewiojred ay) ssed jou seop TUIW NIISUL
9} JI 10 ogewep [ed[ueydaUW ST aI1ay3 JT "A[[ea11g00[o
pue A[[edrueyoewW Paydoyd USDQ oARY ruswdiys
9} JO sjuslu00 8yl [un 3dey aq pinoys 41 pafewep
St [ewejewr Sunjoed 10 Isurepuodo  Jurddiys o
J1 "edewrep 103 rourejuoo Surddiys oyj joedsu] ‘e

uonoadsu] [eniuy ‘|
NOILVITIVISNI ‘€l

190D UM N0 Z 24Nl

"‘— WNWIXYW 1334 ¢
&— T
1
|
|
< T
I
INd
VNVYNV4E
wvna
p4 e
AN T T 7\
I |
I I
AR \ |
N : 7\
I
Nd (FTYW)
YNVNYg YOLI3INNOD
wna INg

“HINDIO YOBQPISY 0I9Z-0INE 19Nl IOMOJ
ey} 3unsnlpe pue Su1ise} jo osea saseaIOUI Yo1Ims
ALIYVTOd 9UL "AANVLS Ul papunoigd st qndut
9y} 1918\l 1oM04 ayj} 09 a8eqjoa op e sarpdde yojims
NOIILONNA ?W ‘AILVIAITVD 01 195 uaypm ‘gI

‘8uryes yojmg aduey
Uo®d 10y I9)9JN IemOg 9U} 0} [eudis 153} o[eds-[[n]
e Aiddns ued ygg9TT oy], "poijues Aqises 9q ued
uonerado oxoz-ojne redoid pue Adeinooe ofuer-oj

-93UBI S I9YON 10MOJ Y], "VGEh [OPOIN JH oY} Se

7, aseqd




Page 19

Model 11683A

woUSpI(T 213pwaYyds K1ddng tamog "¢ 24nsiyg

vv'evy

3S¥D 01 Q3LI3NNOD § NId “3I0N

A

1o
T
" IVWHON., 40 ONILLIS HOLIMS s ¢4 Nani
L ALI¥YI0d,, 04 NMOHS SIOVIT0A 0 '€ NI EIIANT-NON
SQvavA040 W NI 30NVLI VYD od e o
SWHO NI JONVIS 153 A FO. u
C3LVO1GN| IS IMEIHIO SSTIND 2 i 1s
) NOILYSN3dw0D I5N3S 21 It
NOILd 140530 3314W0D
404 NOI LY ATH88Y 0L JIGWAN ATEWIS SV AININO3HY 13End - s i
0 "031v1AJ¥88Y 4V SIBWISSY e o e -
3SIHLNIHLIM SHOLVN9IS30 INGHI T - ot
S3ION M3lA 4ol te¥ [ assvwv ASSYZY | XUl oN
SNO(LYN9IS30 3NIY Y
[ . ]
' 1
hVINM ; wszl  JO¥A '
wi
s L ' B
NH\ R o] .
2]
ws
» %hﬁo 2 ABGNVES TSUIATE I 2
s 2O~ . . e =0 S 7 S G R
EIYR J [ PO WEOR | | CPARey o |
; 3l
H ) {8
; ol INHHND |
o e _
A §5Te (9 | HOLVINOIY I |
NOTLONRS AL¥VId <3135 r 1
i s 15 “ ! { |¥orvyngo "
\ . J0V110A
LEEIRE SN PRy
i A N0 vu3do A S
| | doino |
J01vIN9Y i
FOVLI0A |
e wowinomtn ] k
I M b e+ I

—
t
[

AlddnS 03LVINOR

"]

(10009-£8911; AT8WISSY ATddNS ¥IMOd 2V

W 418675 43N0 vERSL

h>§§$, Rl A

[t:10) xohﬁdﬂ
IVIVA NG Lo
E:13

160v6-0906) ASSY

INgow
4IM0d p¥

TH v Ol 8y

00~ %G+
VA OV

‘02z "021 00t
IOVII0A 3T
1NavIIvAY

S
V’




Model 11683A

Page 3

SELECTION OF OPERATING VOLTAGE

. Open cover door and rotate fuse-pull to left.

2. Select operating voltage by orienting PC board

to position desired voltage on top-left side.
Push board firmly into module slot.

3. Rotate fuse-pull back into normal position

and re-insert fuse in holders, using caution to
select correct fuse value.

Figure 3. Line Voltage Selection

32. Original Packaging. Containers and materials
identical to those used in factory packaging are
available through Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard
for servicing, attach a tag indicating the type of
service required, return address, model number,

8120-1378 8120-1351

8120-1369 8120-1689

Figure 4. Power Cable HP Part Numbers
Versus Mains Plugs Available

and full serial number. Also, mark the container
FRAGILE to assure careful handling. In any
correspondence, refer to the instrument by model
number and full serial number.

33. Other Packaging. The following general in-
structions should be used for re-packaging with
commercially available materials:

a. Wrap the instrument in heavy paper or
plastic. (If shipping to a Hewlett-Packard office or
service center, attach a tag indicating the type of
service required, return address, model number,
and full serial number.)

b. Use a strong shipping container.

c. Use enough shock-absorbing material (3-
to 4-inch layer) around all sides of the instrument
to provide a firm cushion and prevent movement
inside the container. Protect the control panel with
cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE to
assure careful handling.
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ASSEMBLY AND COMPONENT LOCATIONS
TOP VIEW

S1 T W2

A4 ASSY

A1 ASSY

VY

/,;; ¢ . b . ) ’ e
A2S1 | TN o

N

-—

A2U1

A2R2 A2R4 A2C2 A2R3 AZR1 MP10 A2C1 A2CR4 A2CR1 A2CR3 A2CR2 Ji

RIGHT SIDE VIEW

A2 ASSY MP11 w2

oh @/ Y%)

A3 ASSY T A4 ASSY

Figure 14. 11683A Assembly and Component Locations
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I (’ 11683A RANGE CALIBRATOR

HEWLETTRACKARD

FUNCTION
| CALIBRATE

POLARITY
NORMAL

POWER METER

0 LINE Switch. Controls primary power. Illuminated
when instrument is ON.

0 RANGE Switch. Equivalent to compatible Power
Meter’s Range Switch; produces a full scale Power
Meter reading when 11683A and Power Meter Range
switches are set to same scale.

€ FUNCTION Switch. When the switch is set to
CALIBRATE an output dependent on the RANGE
switch setting is coupled to the Power Meter. In
STANDBY mode the output is grounded.

@ POWER METER Connector. Connects the output to,
and control signals from, compatible Power Meter via
Power Sensor Cable.

0 POLARITY Switch. An upscale reading is obtained
on the Power Meter when the switch is set to
NORMAL. The REVERSE setting produces a down-
scale reading.

FRONT AND REAR PANEL FEATURES

-~ LINE V210%
A8 440~
T
(RN
|

10V AMAK

[ R N B
e

o REBERENCE
[SIERRMTN

@ D.c. REFERENCE OUTPUT Connector. DC refer-
ence voltage output from RANGE Switch. Load
resistance must be = 100 M£2 for proper operation of
the 11683A.

Power Module Assembly.

Receptacle. Couples transformer primary to line
voltage via power cable.

Line Voltage Selection Card. Matches transformer
primary to line voltage. Refer to Figure 3.

Fuse. A 1/8 A fuse is used at 100/120 Vac; 1/16 A
fuse at 220/240 Vac.

Fuse Pull Handle. Mechanical interlock; fuse must be
removed before extraction of Line Voltage Selection
Card.

Window. Safety interlock; fuse cannot be removed
while power cable is coupled to Power Module
Receptacle.

@ © 6 0 009

Figure 6. Front and Rear Panel Controls, Connectors, and Indicators
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Model 11683A

68. FET Assembly Installation.

a. Insert the FET Assembly leads through
the spacer and printed circuit board. Refer to
Figure 12.

b. Insert the clamp and cap screw to hold
the spacer and assembly in place against the
printed circuit boards.

c. Quickly solder the FET leads to the
circuit board.

d. With hypodermic needle place RTV* into
the hollow portion of the spacer. For this purpose
the needle is inserted into the hole in the circuit
board directly beneath the FET Assembly.

e. Cover the soldered connections from the
FET Assembly with RTV*,

f.  Cover the rest of the circuit side of the A2
assembly circuit board with Krylon**,

FET'S

BASE

SPACER

Figure 12. FET Assembly and Spacer

69. Principles of Operation

70. The principles of operation are intended to
give the user a basic understanding of circuit
operation and is, therefore, the most important
troubleshooting aid available.

71. Power Supply. The A4 Power Module As-
sembly contains the Line Voltage Selector Card
which matches the line voltage to power trans-
former primary. A line filter reduces line surge and
transients.

*RTV - 732 RTV Silicone Rubber Adhesive/Sealant by Dow
Corning Corp., Midland, Michigan, 48640.

**Krylon - No. 1302 Humiseal Protective Coating, Type 1B12 by
Columbia Technical Corp., Woodside 77, New York

Krylon Inc., Norristown, Pennsylvania

Page 15

The A2 Power Supply Assembly contains a bridge
rectifier A2CR1-4, filter capacitor A2C1, a pack-
aged voltage regulator circuit A2U1, and its as-
sociated components.

Within the IC package is a reference voltage
generator, an operational amplifier, regulator dri-
ver, series regulator, and current limiting tran-
sistors. The reference voltage output, pin 4, is
coupled to the non-inverting operational amplifier
input, pin 3. The amplifier output drives the
regulator driver and series regulator transistors and
the regulated output is coupled from the emitter,
through the current sense resistor A2R2, to the
POLARITY switch A2S1. A2R3, R1, and R4 form
a voltage divider through which the feedback bias
is coupled to A2U1 pin 2, the inverting input.

If the current flow through A2R2 exceeds 20 mA,
the current limiting transistor is turned-on and the
drive voltage to the regulator driver is reduced
which drops the regulated voltage toward zero.

A2C2 provides high frequency rolloff which re-
duces the feedback loop tendency to support
spurious oscillations.

72. A1 Range Switch Assembly. The Range switch
is a voltage divider which changes the output
voltage by a factor of approximately\/—l—ﬁ for each
sequencial range change.

73. A3 Sampling Gate Assembly. The dc input
from the Range Switch assembly is divided by one
thousand and is coupled to the A3A2 Sampling
Gate circuit. A 220 Hz squarewave drive signal
from the Power Meter is coupled to the FET gates.
When A3A2Q1 is conducting, the dc input is
coupled to the Input Amplifier ASA1Q1. When
A3A2Q2 is conducting, the input to the amplifier
is essentially ground. The signal coupled to the
Input Amplifier is 220 Hz ac, with the amplitude
directly proportional to the dc input level.

The Input Amplifier and the first amplifier in the
Power Meter are the component parts of a Hybrid
Operational Amplifier. The Amplifier, which has a
gain of approximately 730, is shown in Figure 13.

74. Troubleshooting

75. The Troubleshooting information is intended
to supplement the principles of operation and
schematics. This information should reduce trou-
bleshooting time and increase the ease of solving
problems that do not have obvious answers.
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37. RANGE SWITCH PERFORMANCE TEST

38. The range-to-range accuracy of the 11683A
Range Switch is checked to ensure a full-scale
meter reading will be obtained when the 11683A
and Power Meter Range Switches are set to the
same scale.

39. Description. Voltage and resistance measure-
ments are made at the rear panel output jack.
Voltage measurements are made on the higher
ranges. Because precise low voltage measurements
are more difficult to make, resistance measure-
ments are made at the lower RANGE switch
settings. To achieve the needed accuracy, the
four-wire resistance measurement technique is
used.

DIGITAL VOLTMETER

o | E=2 2o o7

o | =S s ot N

L 80 e
A4

INPUT

—

A-WIRE CABLE -~

X

11683A

— || @'
[} o
[s]03

REFERENCE
QUTPUT

Figure 8. Range Switch Performance Test Setup

Page 7

40. Equipment. Recommended equipment for per-
forming these tests and adjustments are a digital
voltmeter, HP 3450B (with option 002), and a
4-wire cable for performing the resistance measure-
ments (refer to Table 2).

NOTE

The 4-wire cable must connect directly to
the 11683A. Do not use connectors or
adaptors because their series resistance
will reduce measurement accuracy.

41. Procedure.

a. Set the 11683A controls as follows:

RANGE . . . . .. ... ... ..... 100 mW
FUNCTION STANDBY
POLARITY NORMAL

b. Set the DVM controls so measurements of up
to +20 Vdc may be made. All measurements are to
be b-digit resolution.

c. Connect the equipment together as shown in
Figure 8.

d. Set the 11683A FUNCTION control to CALI-
BRATE. On the table, record the dc voltage
measured in each RANGE from 100 mW to 300
uW. If the voltage measured at the 1 mW range is
beyond the limits shown on the table, when this
procedure is completed, perform the Power Supply
Adjustments. Calculate and record the ratio of the
voltages using the formula shown in the table
below.

DVM Reading Ratio (V100 mw / Vrange)
Range
Min. Actual Max. Min. Actual Max,

100 mW —_—— 1.0000 ————
30 mW 3.3457 3.3604
10 mW 10.768 10.815
3 mW 34.394 34.545
1 mW 143.00mVdc 147.00mVdc 108.76 109.23
300 mW 343.95 345.45
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Model 11683A

Table 3. Replaceable Parts
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S Mfr
Refgrenqe HP Part Number| Qty Description Mfr Part Number
Designation Code
FIGURE 11. CABINET PARTS EXPLODED VIEW
Table 4. Manufacturer’s Code List

MFR z1p

NO . MANUFACTURER NAME ADDRESS cane
60000 U.S.A. COMMON ANY SUPPLIER OF U.S.A.
D2660C AMPHENCL CORP. BROADVIEW, ILL. 60153
24009 ARROwW, HART & HEGEMAN ELECT. (0. HARTFORO,y CONN. 061C6
4713 MCTOROLA SEMICONDUCTOR PRUODCINC. PHOENIX, ARYIZ. 85008
N9353 C & K COMPONENTS INC. NEWTON, MASS. 02158
28480 HEWLETT-PACKARD Cu. CORPORATE HQ YOUR NEAREST HP OFFICE
56289 SPRAGUE ELECTRIC CO. N. ADAMS, MASS. 01247
70903 BELDEN CORP. CHICAGO, ILL. 6644
72136 ELECTRO MOTIVE MFG. CO. INC. WILLIMANTIC, CONN. r622¢
72982 ERIE TECHNOLOGICAL PROD. INC, ERIE, PAL 16512
74868 AMPHENOL CORP. RF DIV. DANBURY, CONN G681C
75915 LITTELFUSE INC. DES PLAINES, ILL. 62C1¢é
76854 DAK MFG. CO. DIV. 0OAK ELECTRO/NETICS COKP. CRYSTAL LAKE, ILL. 60014
79963 ZIERICK MFG. CO. MT. KISCO, N.Y. 1054¢
87034 MARCOAK INDUSTRIES ANAHEIM, CALIF. 92813




Model 11683A

51. Equipment. The HP Model 180C/1801A/
1821A is the recommended oscilloscope for use in
the balance adjustment. An oscilloscope that meets
or exceeds the critical specifications of Table 2
may be substituted.

52. Procedure.

a. Remove the A3 assembly (refer to the para-
graph, Disassembly of the A3 Sampling Gate
Assembly, under the heading Repair). Reinstall the
LINE and A1 RANGE switch in the front panel
before proceeding.

b. Connect the equipment as shown in Figure 9.
(The oscilloscope probe will be coupled to TP4 if
the HP 435A Power Meter is being used.)

c. Set the 11683A FUNCTION switch to
STANDBY; the Power Meter RANGE switch to 3
uW.

d. Press the 435A ZERO Switch and check the
spike amplitude on the oscilloscope display. Re-
move A2C2 and replace it, in the same location,
with the next higher value capacitor. (A2C2 may
be located in one of the two positions or it may be
omitted; see Figure 13.

NOTE

The 435A ZERO switch must be pressed
for the duration of this adjustment
procedure.

e. If the spike amplitude decreases, continue to
increase the capacitor value, in sequence, until the
minimum spike amplitude (balance point) is found.
The capacitor normally will not be >7 pF. After
two or three capacitors are tried, if the spike
amplitude is constant or increases, a smaller value
capacitor may be tried. If the lowest value capac-
itor is reached without finding the balance point,
remove the capacitor and check the spike ampli-
tude. Next begin to insert capacitors, in sequence,
in the other A2C2 location. When the spike
amplitude of <1.0 Vp-p at the appropriate test
point is found, the circuit is considered balanced
and the capacitor may be soldered in place.

53. REPLACEABLE PARTS

54. Table 3 lists all replaceable parts in reference
designator order. Table 4 contains the names and

Page 9

addresses that correspond to manufacturer’s code
numbers.

b5. Replaceable Parts List

56. Table 3 is the list of replaceable parts and is
organized as follows:

a. KElectrical assemblies and their com-
ponents in alphanumerical order by reference
designation.

b. Chassis-mounted parts in alpha-numerical
order by reference designation.

c. Miscellaneous parts.
d. Ilustrated parts breakdowns.

The information given for each part consists of the
following:

a. The Hewlett-Packard part number.

b. The total quantity (Qty) in the in-
strument.

¢. The description of the part.

d. A typical manufacturer of the part in a
five-digit code.

e. The manufacturer’s number for the part.

The total quantity for each part is given only once
-- at the first appearance of the part number in the
list.

57. Ordering Information

58. To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number,
indicate the quantity required, and address the
order to the nearest Hewlett-Packard office.

59. To order a part that is not listed in the
replaceable parts table, include the instrument
model number, instrument serial number, the
description and function of the part, and the
number of parts required. Address the order to the
nearest Hewlett-Packard office.
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Table 3. Replaceable Parts

Page 11

Reference A Mfr
- A HP Part Number| Qty Description Mfr Part Number
Designation Code
A3ALR3 0698-7236 3 R:FXD FLM 1K OHM 2% 1/8W 284870 06S8=723¢
A3AlR4 0698-7236 RIFXD FLM LK OHM 2% 1/8W 2848¢ 0698-7236
A3ALRS C757-518C 1 ReFXD MET FLM 31.6 OHM 1% 1/8W 2848¢ CI57=C180
A3ALRE 0698~7224 1 RIFXD FLM 316 OHM 2% 1/8W 28480 L658~7224
A3A1RT 06G8~T7236 RIFXD FLM 1K OHM 2% 1/8w 2848¢ GeSe-723¢
A3A2 08481-60002 1 FET ASSEMBLY 28480 08481-60002
A4 50609439 1 PGWER MODULE ASSEMBLY 284849 5¢6€-54%9
A4dl THRU
A4YB 0360=0514 8 TERMINAL 2848¢C 0360-C514
A4TB1 5C20~-8122 1 LINE VOLTAGE SELECTION CARD 284814 5020—-8122
LCHASSIS PARTS
DS1 2140=-03244 1 LAMP:GLOW MINIATURE 95v 87034 AlH
(PART OF S1}).
Fl 2110~3027 1 FUSE:D.125A 250V 75915 31z.125
(FOR 100/120 VAC OPERATIOND
Fi 21106-3G11 1 FUSE:CARTRIDGE 3 AG 1/16 AMP 250V 75%15 312062
{FOR 220/240 VAC GPERATION)
Jl 1250=-0083 1 CONNECTOR:BNC 0266¢C 31-221-1020
(SEE MPB)
MP1 0360-119C 1 LUG:SOLDER BaeNeC. 79963 720 SPEC
MpP2 0376-2388 1 KNGB:BAR SKIRTEDs JADE GRAY 2848C 0370-2388
MP3 0B9C=0052 2 NUTICAPTIVE 6~32 CLEAR CHROMATE aoooc 080D
MP4 C59G~CT65 2 NUT:KNURLED 00aao 0BD
(USED WITH A251 AND A252).
MP5 219¢~(yle 2 WASHER:LOCK PH BRZ NP 0000¢ [s]:3s]
MP& 219C=0367 2 WASHER:LOCK FOR 1/4"™ HDW 2848C 2150=-0867
MP7 236C6-G113 1 SCREW:PAN HD POZI 6~32 X 1/4 W/LK slelslelnf 0OBD
MP8 295U=C 343 2 NUTSHEX 3/8=32 X 7/16 X 3/32 0C3oC GBD
{USED WITH Al AND J1)
MP9 2950-0G52 2 NUTtHEX BRASS 1/4—40 04009 QRD#
{USED WITH A2S1 AND A2S2).
MP1O 11683-00004 1 SUPPORT:P.C. BOARD 28480 11683=-00004
MPL1 11683~046005 1 BRACKET s TRANSFORMER MOUNT ING 28487 11683=-34CU5
MP12 0590-4923 1 NUTSKNURLED 1/72=32 THREAD [ele]elerd o8p
(PART OF S1)
MPL3 3101-1559 1 CAP:PUSHBUTTON, WHITE PLASTIC 87034 67250-121
{PART OF S1).
PL THRU
P8 0362-0063 8 TERMINATION:CRIMP LUG FOR 0.046SQ PIN ooooc [o]:12]
R1 07570456 1 RIFXD MET FLM 56.2K QHM 12 1/8W 2848¢C 075T~(459
(PART OF W2).
Si 3101-1394 1 SWITCH:PUSHBUTTON DPDT-DB 87034 53-67280-120/A1H
{PART OF W2;INCLUDES DS1ly MPL2,13).
T1 9160-0552 1 TRANSFORMER : POWER 50-400 HZ 2848C 9100-0552
Wl 812(=1378 1 CABLE ASSY:AL POWER CORD 708013 KH=T7081
W2 11683-600304 1 PRIMARY POWER CABLE 2848C 11683-63C04
{INCLUDES R1 AND S1).

See introduction to this section for ordering information



